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THE NAVAL OBSERVATORY REPORT. 

Tue first impression of our readers on 
glancing at the annual report of the Naval 
Observatory, of which the essential portions 
are reprinted in our columns, will be one of 
pleasure that the head of the Observatory 
has deemed it appropriate to review the con- 
clusions of the board of visitors appointed 
by the Secretary of the Navy in 1899. But 
pleasure will be changed to disappointment 
at what the review omits. It maintains 
with an energy of expression quite unusual 
in an official paper that a majority of the 
board was hostile to the Observatory ; that 
it failed to report on the main points sub- 


. mitted, and that the measures which it pro- 


posed are ‘preposterous’ and ‘ only ridicu- 
lous.’ But not a word is said in reply to 
the destructive criticism of the management 
of the institution ‘ during almost the entire 
period of its existence,’ which is one of the 
most important features of the report. 
Had these strictures been now heard of for 
the first time some reason might have been 
found for ignoring them. But they are 
little more than an echo of strictures ema- 


nating from or endorsed by Secretaries 


of the Navy, the National Academy of Sci- 
ences, at least one distinguished naval offi- 
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cer, and every eminent astronomer in the 
country who has ever expressed an opinion 
on the subject. Utterances by such au- 
thorities are surely worthy of being honored 
by .a refutation. We wish to facilitate in 
every way the task of making the most ef- 
fective refutation possible, and this we can 
best do by stating the substance of the crit- 
icisms as clearly and forcibly as we can, 
without implying any endorsement of them 
until we hear the other side. 

The only rational object that the nation 
can have in supporting a great public ob- 
servatory is the continuous making of those 
astronomical observations which require to 
be prosecuted on a uniform plan for long 
intervals of time, witha force larger than 
private observatories can ordinarily com- 
mand, and with a persistence more long- 
continued than they can be expected to 
exhibit. 
comprehensive plan of work, devised by the 


The first requirement of all isa 


best authorities at the command of the na- 
tion, and based on the latest aspects of 
This plan should be 
pursued without change except as improve- 


astronomical science. 


ments are suggested by the advance of re- 
It should be dependent on the life 
or temporary opinions of no individual, and 


search. 


should have a form of public support which 
will secure adherence to it. 

The criticism directed against the Obser- 
vatory is that its published observations and 
reports show little or nothing of this kind, 
and that neither permanence of purpose nor 
unity of object can be discerned in them. 
Much that we find in the published volumes 
looks like a collection of individual works 
of every degree of ability from the highest 
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to the lowest, which have the appearance 
of being initiated by the worker himself, 
abandoned when he deemed it best to do 
80, and only now and then controlled by 
the guidance of any higher authority. Even 
in the case of those observations in which 
continuity from year to year can be best 
traced, gaps and unexplained changes and 
omissions occur through the whole history 
of the Observatory, for most of which no ex- 
planation is found, and none can be readily 
imagined except the varying moods of the 
observers. 

In these points the critics see no evi- 
dence of any permanent improvement in 
The 
reports for the last eight or ten years show 


the work of the new establishment. 


earnest efforts made by this and that as- 
tronomer to do this, that and the other, set 
forth the difficulties encountered in mak- 
ing these efforts, report the success reached 
in overcoming them, and describe the alter- 
ations necessary in instruments and arrange- 
ments. Sometimes an effort made one year 
seems toe be continued into the next, and 
sometimes we hear nothing more of it. It 
would be tedious to enumerate all the en- 
terprises which figure for a year or two in 
the annual reports, without any reason 
being assigned, and then disappear with- 
out any explanation. There seems to be as 
striking an absence of continuity from year 
to year as there ever was, the work with 
the prime vertical transit excepted. 

It is not denied by the critics that able 
and industrious astronomers have, from 
time to time, been attached to the institu- 
tion, that the qualifications of the working 
force are still excellent, and that much good 
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work has been done by it; but it is also 
claimed that, for the most part, this work 
could have been equally well or better done 
at universities and private institutions, and 
that itis mixed up with so much indifferent 
work that the separation of the two is diffi- 
cult. It is also admitted that much of the 
work compares favorably with that done by 
professors and students at the various col- 
leges and universities of the country. But 
the critics do not see why the government 
should establish a great institution and 
give men commissions in the navy to enable 
them to do work which professors and stu- 
dents are doing at universities and which is 
of no special naval use. 

In framing a reply to this criticism we 
trust that several other points which invite 
adverse criticism will be cleared up to the 
pleasure of all. One is especially worthy 
of mention because we think, if anything 
can be said to correct the unfavorable im- 
pression which it makes, it ought to be 
said authoritatively and as speedily as pos- 
sible. 
scientific observation and investigation to- 


Among the important subjects of 


day is terrestrial magnetism. The good 
policy of the observatory in entering upon 
a field already occupied by another bureau 
of the government may be open to ques- 
tion, but this is aside from the main point, 
One of the best-equipped magnetic obsery- 
atories was established and, we believe, 
We 


learn from recent reports that the observa- 


observations made for a year or two. 


tions were suspended and the department 
discontinued, because the action of the 
electric current from a trolley line in the 
neighborhood so disturbed the instruments 
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as to deprive the results of all scientific 
value. Now, we hope the head of the es- 
tablishment will explain how it happened 
that one of the finest magnetic observato- 
ries in existence was established 400 yards 
from a trolley line, when a simple compu- 
tation of the effect of the electric current 
by a magnetic expert would have shown 
that its inductive effect would be destruc- 
tive to the results, and, unless we are mis- 
taken as to dates, after experience else- 
where had shown that the presence of such 
a line within a mile or even a mile and a 
half of a magnetic station was fatal to the 
usefulness of its work. All good wishers 
of the Observatory would be glad of a proof 
that this happened through no fault of its 
administration. 

We also suggest that something be said 
to remove the unfavorable impression made 
by the unfortunate experience of the insti- 
tution with its instruments from the begin- 
ning of its history. How many costly in- 
struments, supposed to be of the finest 
quality, have been procured, tested, recon- 
structed, found wanting and suffered to dis- 
appear from view, we cannot say without an 
But the recent 
easily accessible reports and documents 
throw some light on the later history of the 


examination of the records. 


subject. 

The great 26-inch telescope, constructed 
about 1874, was found to be so defective 
that, on moving into the new Observatory, 
what was substantially a new instrument 
was constructed. We believe that nothing 
but the object-glass and, perhaps, some ac- 
cessories of the old instrument were re- 
tained. Whose fault was this? ie 


4 SCIENCE. 


‘Perhaps the most necessary and impor- 
tant instrument the Observatory ever had 
was the 9-inch transit circle, constructed, 
we believe, some timein the sixties. It was 
found so defective in stability as to greatly 
Attempts 


to correct the defect proved unavailing, so 


impair the value of its results. 


radical changes were made in the instru- 
ment at a cost, if we mistake not, which 
could not have been greatly short of the 
original price. No sooner was it remounted 
at the new location than defects were found 
in its performance which, according to the 
annual reports, it took another year to rem- 
edy. In 1896 it is reported as again taken 
down for a period of five months in order 
that further extensive repairs might be 
made. The report of 1899 gives an elaborate 
account of renewed efforts during the first’ 
six months of the year to improve its per- 
formance, concluding with the statement : 
“Tn my opinion it should be restored as 
nearly as possible to its original construc- 
But this does not end the history. 
We learn from the present report that the 


tion.” 


instrument was again undergoing repairs 
and alterations for the first six months of 
the last fiscal year, and yet it winds up with 
the statement that ‘‘ one of the defects still 
introduces liabilities to error which, though 
small, ought not to be tolerated in a modern 
instrument.” 

The defects in this instrument naturally 
Ac- 
cordingly, among the appropriations made 


led to the desire to have a better one. 


for the new establishment was one of 
$10,000 for a meridian circle. This instru- 
ment was completed and mounted in 1897. 


We learn from the report before us that it 
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exhibits a peculiarity of a kind so singular 
that it should interest physicists as well 
as astronomers. Its horizontal pointing 
changes so rapidly with the temperature 
that, by the aid of the delicate meridian 
mark, a variation produced by a change of 
asingle degree in the temperature must bean 
easily measurable quantity. Consequently 
the instrument could be used as a fairly 
delicate thermometer. It is hardly neces- 
sary to add that observations with such an 
instrument cannot have much scientific 
value until the defect is corrected, and, that 
the policy of the observers in not attempting 
serious work with it cannot be questioned. 

The new 12-in. equatorial has proved un- 
satisfactory. There are also intimations that 
something is wrong with the prime ver- 
tical transit, and, altogether, the impression 
made on the reader is that, after seven years 
of effort to equip the Observatory with the 
best instruments, it is doubtful whether a 
single one of real importance, except the 
great telescope, is in order for first-class 
work. We hope something can be said to 
explain this history, which is without ex- 
ample. The Greenwich transit circle has 
been in continuous use for half a century 
except during a brief period of its early 
history, when some alteration was made in 
it. The small repairs which it has since 
required have caused no interruption in the 
continuity of its work. The instruments 
of the Pulkova Observatory have, for the 
most part, been in use since 1840, and it is 
believed that their results are to-day among 
the best attainable in astronomy. 

Were only a single instrument involved 
in the case of our own Observatory, it might 
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well be set down to unavoidable misfortune. 
But so long-continued a history leads one 
to infer a cause, and we should be glad to 
see something said to efface the impression 
that the administration is at fault. 

In the way of assistance we suggest a 
few other questions as worthy of careful 
consideration. Itis understood that, when 
the Astrophysical Society of America chose 
its committee to confer with the Secretary 
of the Navy on the question of the Observ- 
atory, especial pains were taken to select 
men who had never been known to express 
any opinion on the subject. We are quite 
sure that the Society would like the Super- 
intendent of the Observatory to state how 
he knows that in making the selection, it 
was the victim of misplaced confidence, and 
that the members were ‘known to be in- 
spired by a hostility to its organization.’ 

A cognate point is this: —The membership 
of the Society includes a respectable and 
influential number of members who have 
been connected with the Observatory at 
one time or another in various capacities 
and who would be its natural defenders. 
Would not some of them have objected to 
the appointment of a hostile committee? 

The greater number of our astronomers 
are the mildest of men, and glad to see 
their science promoted in every way. How 
does it happen that they, as a class, are 
moved by ‘animosity’ toward a national 
institution for promoting their science ? 

We wish also to discover every possible 
justification for the claim that ‘‘no person, 
no matter how eminent he may be in sci- 
ence, can pretend to be a friend of the Ob- 
servatory or of science while attacking its 
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organization.’”’ This is preceded by the 
statement that ‘the number of observations 
made at the old and new Observatories 
kept pace with those made at Greenwich.”’ 
If the report had said that the Observatory 
during the past ten years, with less than 
half the personnel of Greenwich, had, on 
the average, done nearly one-half as much 
work, the critics might have inquired in 
reply whether this was not a slight exag- 
geration. They might also have inquired 
whether it was not desirable to take ac- 
count of the quality as well as the quantity 
of the work, and whether in that respect 
the observations described in the annual 
reports of the last ten years could compare 
even with one-third of the work done at 
But when we find the head 
of the Observatory seriously believing that 
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some comparison can be instituted between 
the output of the two observatories we see 
that he has, from his own point of view, 
just cause of resentment against the critics 
of the institution, and feel encouraged to 
believe that, when he has ascertained the 
facts, he will, as an act of justice, fair play 
and public policy, admit that the ‘preju- 
dices and animosities’ of the astronomers 
have better grounds than he had supposed. 


REPORT OF THE SUPERINTENDENT OF THE 
NAVAL OBSERVATORY. 

[We regret that we have room only for 
such portions of this interesting report as 
relate to astronomical work and the report 
of the board of visitors. | 


DEPARTMENT OF ASTRONOMICAL OBSERVA- 
TIONS. 


The work of the year in this department 
may be summarized as follows: 
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Professor William Harkness, who retired 
from active service on December 15, 1899, 
was succeeded in the astronomical director- 
ship by Professor Stimson J. Brown, the 
senior professor of mathematics on duty at 
the Observatory. Professor Brown’s first 
duty was as member of a board of examin- 
ers, to fill the vacancy caused by the retire- 
ment of Professor Harkness, by the selection 
of a suitable candidate for appointment as 
professor of mathematics in the navy. The 
labors of this board, of which Professor 
William Hendrickson, U.S. N., was senior 
member, resulted in the selection and ap- 
pointment of Professor W. S. Hichelberger. 
In this connection it is pertinent to observe 
that the present condition of the astronom- 
ical staff of the Observatory is highly satis- 
factory, and gives promise for the future. 
The vacancies, caused by the rapid succes- 
sive retirement of the older professors, have 
all been filled by young men of marked 
ability, and the Observatory has followed its 
traditional policy in this respect, and has 
every reason to anticipate a renewed ac- 
tivity and a period of harmony, industry 
and usefulness. 

All the astronomical instruments of the 
Observatory have been steadily and contin- 
uously in use during the year on every clear 
night and day. 

The XX VI.-inch equatorial telescope has 
been employed on the observation of diffi- 
cult double stars, the satellites of the plan- 
ets and the measurement of their disks, and 
on other objects suitable to an instrument 
of its power. This instrument was in 
charge of Professor Brown, assisted by Pro- 
fessor T. J. J. See, until December 15th, 
and has since been in charge of Professor 
See. 

In the month of October, during the hazy 
weather common at that season, the images 
of celestial bodies were marked by great 
steadiness in the field of view, unusual at 
other times. Owing to this favorable con- 
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dition, Professor See noticed on several oc- 
casions faint markings on the disk of Nep- 
tune, similar to the equatorial belts of the 
planets Jupiter andSaturn. The fine defi- 
nition at this time was ascribed to the se- 
lective absorption of the haze caused by the 
smoke of forest fires, and an attempt has 
been made by Professor See and Mr. George 
H. Peters, the photographer, to reproduce 
artificially the same conditions by the use 
of acolor screen. The idea of this applica- 
tion to the telescope was not wholly new, 
although it was believed to be so at the 
time. It is too early to speak definitely on 
the result of these experiments, except to 
say that the general effect of the use of a. 
screen composed of two thin sheets of plate- 
glass, the space between them being filled 
with a solution of chloride of copper and 
picric acid, or a solution of bichromate or 
chromate of potash, seems to have the ef- 
fect of absorbing the blue rays and remov- 
ing the halo which surrounds bright objects 
in the field of a large achromatic telescope, 
and the image appears somewhat steadied. 
The color screen is now in use in observa- 
tions of the diameters of the planets and 
measurable satellites. 

During the year the double floor, which 
was appropriated for last year, designed to 
obviate the difficulty experienced from cur- 
rents of warm air rising from the basement, 
has been finished, and answers every expec- 
tation, giving highly satisfactory results. 

The IX.-inch transit circle was undergo- 
ing its periodical repairs and general over- 
hauling from the beginning of the fiscal 
year until January 20, 1900, during which 
time the routine work of the sun, moon and 
planets was carried on with the new VI.- 
inch steel transit circle. Since the resump- 
tion of the regular work on the IX.-inch 
circle, Professor Skinner has had charge of 
the zone observations and Professor Hichel- 
berger of the routine sun, moon and planet 
work, while the V1.-inch circle, in charge of 
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Professor Updegraff, has been under strict 
investigation, with a view to determining 
the causes of several faults made apparent 
by the routine work and probably una- 
voidable in a new instrument. 

In the meridian work a total of 1,114 ob- 
servations of zone stars and a total of 3,105 
observations in the sun, moon and planet 
work have been made during the year. 

The XII.-inch equatorial has been used 
for observations of comets, asteroids and 
other miscellaneous objects, and will soon 
undergo some extensive repairs and alter- 
ations. 

Assistant astronomer George A. Hill has 
devoted the prime vertical transit to obser- 
vations of a Lyre and a small list of suit- 
able stars in the investigation of the vari- 
ation of latitude and the constants of 
nutation and aberration, and the same ob- 
server has used the new V.-inch steel alt- 
azimuth instrument principally as a zenith 
telescope for observations for latitude by 
Talcott’s method, and for the declinations of 
stars of the American Ephemeris. 

The 40-foot photoheliograph has been 
used in making daily photographs of the 
sun whenever the weather permitted, ex- 
cept after April 2d, during preparations for 
the observations of the total eclipse of the 
sun on May 28th. 

By an appropriation of $5,000 the Observ- 
atory was able to undertake observations 
of the total eclipse of the sun on the date 
above mentioned. Two parties were sent 
into the field, and attention is respectfully 
invited to the detailed report of the astro- 
nomical director on this subject, and also to 
the recommendation for an appropriation 
to cover the expenses of a similar expedition 
this year, in the eclipse of May 17, 1901, 
which is approved and indorsed. 

Preparations are now in progress for in- 
stalling at the Observatory a new standard 
elock which shall be entirely freed from the 
influences of changes of temperature, and 


_ or later to use. 
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the recommendations of the astronomical 
director on this subject are approved. 

The work of bringing up the publications 
of observations to date, which has been in 
arrears for several years, is being vigorously 
pushed, and the issue of the first volume of 
the new series of Washington observations, 
commencing with the first year of the Ob- 
servatory’s work on the present site, will 
soon occur, to be followed by the succeed- 
ing volumes in rapid succession. The de- 
lay in the publication of its work has been 
made a reproach to the Observatory, al- 
though the causes of this delay have been 
reasonable and unavoidable, but the most 
earnest and determined effort is being made 
to relieve the Observatory of a condition 
which has been used to its disadvantage in 
outside criticism. 

The report of the astronomical director 
is herewith transmitted in full. 

The department of magnetism has been 
discontinued, as noted in the last report of 
the superintendent. The buildings and in- 
struments are, however, maintained in per- 
fect order under the charge of assistant 
astronomer Theo. I. King. The George- 
town and Tennallytown Electric Railway 
has already installed a return wire which, 
it is reasonable to suppose, it intends sooner 
When this road ceases to 
ground its powerful working currents, an 
attempt will be made to resume magnetic 
observations atthe Observatory. The re- 
sultisdubious. Moreover, the Observatory 
is to a lesser extent within the influence of 
the Chevy Chase road, which would con- 
tinue to affect observations. 


BOARD OF VISITORS. 

As noted in my last report, and for the 
first time in its history, a board of visitors 
was appointed which visited the Observa- 
tory in June and again in September, re- 
maining a few days at each visit. As the 
report of the board, which was not made 
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available to the Observatory until long after 
its substance had appeared in the public 
prints, was in the nature of an attack on 
- the Observatory, I trust that it will not be 
out of place, in the report of the Superin- 
tendent, to touch upon its salient features. 

The board was unfortunate in having 
the support of several zealous newspaper 
writers, by whom it has been made to ap- 
pear, and IJ think that itis generally believed 
in the scientific world and by that part of the 
public which takes an interest in scientific 
affairs, that the presence of the board was 
in the nature of a visitation distasteful to 
the Observatory and inflicted against its 
will. As the Observatory has thus been 
made to appear in an odious light, I take 
the liberty of reminding the Bureau that 
not only the original conception of the 
board of visitors was a suggestion of the 
Superintendent, but the selection of the 
three astronomical members was concurred 
in by him because they were already the 
members of a self-constituted committee to 
conduct a gratuitous investigation of the 
Observatory, and known to be inspired by 
a hostility toits organization. It was hoped 
that by placing them in a position of official 
responsibility an impartial judgment could 
be obtained. 

A criticism of the report may be very 
briefly summarized. The board made no 
examination or inspection of the Observa- 
tory except in the most casual way. To 
quote its own language, ‘‘ Owing to the lack 
of printed material representing the recent 
work of the Naval Observatory, the board 
of visitors finds it practically impossible to 
form a satisfactory opinion of that work 
without devoting to the task an inadmissi- 
ble amount of time and labor.’’ Neverthe- 
less, and without such an opinion, the board 
did not hesitate to recommend the most 
sweeping changes in the present organiza- 
tion, and it is noticeable that the report of 
the board deals exclusively with the ques- 
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tion of reorganization, while that question 
had not been officially presented to it at all. 
Asa guide to the board the following letter 
of instructions was addressed to it by the 
Department : 


NAvy DEPARTMENT, 
WASHINGTON, JUNE 28, 1899. 


Sir: I have the honor to enclose you herewith a 
memorandum making certain suggestions which the 
Department wishes the board, of which you are the 
chairman, to have in mind in making an examina- 
tion of the Naval Observatory. This memorandum 
is not intended to finally limit the investigations of 
the board, but to convey certain suggestions in re- 
gard to which the Department desires to be informed, 
and which, it is believed, may assist the board in its 
work. : 

JOHN D. LONG, Secretary. 

Hon. WM. E. CHANDLER, 

Chairman Board of Visitors, Naval Observatory, Wash- 
ington, D. C. 


[The points covered by the enclosure, 
which is too long for reproduction here, are 
meridian observations of the sun, moon 
and planets, spectroscopy and photography, 
chronometers, the Magnetic Observatory 
and the publications of the Observatory. ] 

Not one of the subjects proposed in the 
above memorandum received the attention 
of the board or was even mentioned by it. 
The whole report is taken up with the pro- 
posed reorganization, a subject which it had 
not been asked to consider at all, and for 
which it could only find a general authori- 
zation in the concluding paragraph of the 
Department’s letter. 

Notwithstanding that the board had no 
time to form an opinion as to the condition 
of work at the Observatory, the conclusion 
upon which it bases a recommendation for 
a revolutionary change of organization is 
found in the charge that the output, in 
published results, is not commensurate with 
an extravagant annual outlay. In other 
words, the board lays particu'ar stress upon 
the delay in the publication of the annual 
volume, and bases its whole finding upon 
that fact. 
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The board makes a comparison between 
the Naval Observatory and the observato- 
ries at Greenwich and Harvard, selecting 
the former because it is supposed to cover 
nearly the same field, and the latter because 
it also undertakes large pieces of routine 
work which are beyond the reach of smaller 
observatories, because the resources of Har- 
vard approach more nearly than do any 
other those of the Naval Observatory, and 
because all the details of the Harvard Ob- 
servatory were readily available, its director 
being a member of the board. 

T ask the attention of the Bureau to the 
following table, which gives an exact com- 
parison of the three observatories chosen 
by the board, and which, almost without 
elucidation, confutes the sole and only 
charge made by the board against the effi- 
ciency of the Observatory upou which 
charge the only recommendation of the 
board rests. 

Comparison of number and cost of scien- 
tific personnel of Greenwich, Harvard, and 
Naval observatories, previous to July 1, 
1900: 


GREENWICH OBSERVATORY. 


Scientific personnel. No. AVEIAEE: Total 
IDMRAOHOE -so00n spsgoaQcacoosooHdOdaduD 1 $5, 000 $5,000 
Chief assistants. 2 2,550 5,100 
First-cluss assistants. . 4 2,000 8,000 
Second-class assistants .. 4 1,200 4,800 
Magnetic superintendent 1 1,700 1,700 
Assistant magnetic superintendent. il 1,000 1,000 
Computersieem see eeseeeteeciselnil 23 325 7,475 

AOA  conacocosaoncaqsod0d002 00000. BB ||scococc000 $33,075 
HARVARD COLLEGE OBSERVATORY 
IDRECION Ss oocscocodasudonsDUGGGcOaRS 1 | $5,000 $5,000 
Astronomers.............. 6 2,000 12,000 
Assistant astronomers ... 13 900 11,700 
Computers ............. . - 18 600 10,800 
TONG! sooq06 scadadconcd9aDaNDgscQD000 @3) |lss5soacas $39,500 
UNITED STATES NAVAL ACADEMY. 
Astronomical director ............. 1 | $3,500 $3,500 
Other profes-ors of mathematies...| 4 2,700 10,800 
Ass'stant ustronomers.............. 3 1,900 5,600 
Conpuputersieen-c eee eee ee neem 6 1,200 7,200 
Photographers: 22... ccc csee cscs cee 1 1,200 1,200 
WOW odcoocnboemonconaocacosoageDe 16) lose cote $28,300 


A comparison of the figures in this table 
shows that the number of astronomers em- 
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ployed at the Naval Observatory is 5, at 
Greenwich 3, at Harvard 7. The Naval 
Observatory has the advantage of Green- 
wich and decidedly the disadvantage of 
Harvard. In the matter of assistants, 
however, the case is different. The total 
of assistants at Greenwich is 8, at Harvard 
18, and at the Observatory 3; while the 
computers stand, Greenwich 23, Harvard 
18, Naval Observatory 6. 

In the years 1891 to 1893 the Observatory 
was removed from the site which it had 
occupied for nearly fifty years, to its present 
situation. The delays in building, the labor 
of dismounting and remounting the instru- 
ments, the repairs and alterations of the 
same and their subsequent installation, the 
removal of the records and Observatory: 
property, and generally the labor involved 
in settling in the new place, absorbed the 
entire time of the whole very limited work- 
ing force of the Observatory for several 
years. The publication of results, from 
this cause and from this cause alone, fell 
into arrears. The force of the astronomical 
staff, sufficient for current work in settled 
times, was totally inadequate to bring up 
back work when the work had fallen be- 
hind. It was simply a physical impossi- 
bility to keep up the publications, and to 
make the current observations and do the 
necessary work of removal at the same 
time. This and thisalone is the cause of the 
delay in printing, and when the number of 
assistants and computers at the Observatory 
is contrasted with the numbers at Green- 
wich, and especially at Harvard, the delay 
is reasonable on its face. These facts were 
represented to the board, but are nowhere 
given in itsreport. The board, on the con- 
trary, evaded and concealed them. It might 
have reasonably been shown that during 
the whole of this transition period current 
work was practically uninterrupted, and 
that the number of observations made at 
the old and new Observatories kept pace 
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with those made at Greenwich. But 
“owing to the lack of printed material the 
board found it impossible to form a satis- 
factory opinion upon that work, without 
devoting to the task an inadmissible amount 
of time and labor.” The facts were laid 
before the board and ignored by it. They 
would have shown to the credit of the 
Observatory. 

It is needless to say that the figures in 
the above table are not given by the board 
in its comparison of the three observatories 
named as they are given here. The board 
had to make a case against the Observatory, 
and the charge of extravagance of outlay in 
proportion to the output of results had to 
be substantiated. Accordingly, the whole 
staff of the Observatory, scientific and lay, 
is contrasted with that at Harvard, and 
the numbers are brought to an equality by 
adding in the artisans and laborers em- 
ployed about the buildings and grounds, 
Harvard having practically none. By this 
process the astronomical personnel of the 
Observatory is shown to be one in excess 
of that at Harvard, and the salaries are 
compared on this basis, greatly to the dis- 
advantage of the Observatory. This enu- 
meration also charges the Observatory with 
two ‘directors’ for the same obvious reason. 
Although the board had no time to form an 
opinion, it should have learned, if it could 
have assimilated the information which it 
received, that the Observatory, like other 
naval establishments, has but one ‘head,’ 
and that the astronomical director of the 
Observatory is the head of the astronomical 
department, just as a naval officer is the 
head of the department of nautical instru- 
ments. To charge two ‘heads’ to the Ob- 
servatory in order to increase the apparent 
extravagance of maintenance is clearly a 
perversion of fact. If the Observatory has 
two heads, then it has eight heads, one for 
each department, and including the super- 
intendent. 
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The attention of the Bureau is asked to 
a comparison of salaries, shown in the 
above table, which forms the basis of the 
board’s charge of extravagance. At both 
Greenwich and Harvard the salary of the 
director is $5,000. At the Observatory, 
using the board’s own method of comparison, 
the corresponding salary is $3,500. But, 
by the ingenious device of a ‘dual head,’ 
the board increases it to $4,000 and then 
doublesit. Naval officers receive their pay, 
whether they happen to be on duty at the 
Observatory or elsewhere; but the board 
chooses to assume that the salary of every 
professor of mathematics in the navy, active 
or retired, except two at the Naval Acad- 
emy, is chargeable to the expenses of the 
Observatory. It therefore charges in its 
exhibit the salaries of officers on the retired 
list, and the salary of one officer, still on 
the active list, whose connection with the 
Observatory has long since definitely ceased 
for cause. By such flimsy expedients as 
these the expense column is easily swelled. 
It might be swelled to any amount desired 
by simply charging against it the salary of 
any or every living officer of the navy, 
active or retired, who had ever been on 
duty at the Observatory. It is in the 
lower grades particularly, however, that I 
ask a fair comparison of salaries at the 
three institutions selected by the board. 
At Greenwich, for example, computers re- 
ceive an average of $325 per year, less than 
one-half the pay of our laborers, and less 
than the remuneration of any human being 
doing skilled work in the United States. 
At Harvard computers receive an average 
of $600, less than the pay of any person in 
the United States service. These computers 
are largely women, who can be got to work 
for next to nothing. Now the Observatory 
pays its employees at exactly the same (or 
in some cases less) rate as in other branches 
of the government service in corresponding 
grades. To charge extravagance against 
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the Observatory because its employees are 
paid according to a rate fixed by law for 
the public service at large is clearly disin- 
genuous and tending to mislead. 

The whole report of the board is colored 
by the evident intention of making as strong 
a case against the Observatory, and in favor 
of its own plan of reorganization, as possible. 

On page 6 the board objects to transfer- 
ring responsibility of direction from the as- 
tronomical director to a committee, and 
then, on pages 7 and 8, recommends that 
the board of visitors ‘shall prepare and 
submit to the Secretary of the Navy regu- 
lations prescribing the scope of the astro- 
nomical and other researches of the Naval 
Observatory and the duties of its staff with 
reference thereto.’ In other words, the 
duties which should belong to the astro- 
nomical director, if he is to be held respon- 
sible for the astronomical work of the Ob- 
servatory, are to be transferred to the board 
of visitors. Furthermore, on page 14, it is 
proposed that the board of visitors shall 
have power to make ‘ necessary changes,’ 
apparently not only in the work, but also 
in the personnel. 

On page 8 objection is made to retiring 
astronomers at 62 years of age, as is now 
done, and on page 6 it is specifically recom- 
mended that under the proposed new ar- 
rangement the astronomical staff of the 
Naval Observatory are to ‘hold their offices 
until their successors are appointed,’ or, in 
other words, they are to have no tenure of 
office at all, and to be liable to dismissal at 
any moment. 

The pay table on page 9 proposes to give 
the astronomical director $6,000 a year, 
and the director of the Nautical Almanac, 
$5,000, making a total of $11,000 a year, for 
the same duties which were then performed 
by Professor Harkness for $3,500 a year. 
In view of the distinct charge of extrava- 
gance against the present administration, 
this proposal is only ludicrous. It is diffi- 
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cult to believe that it was intended to be 
taken seriously. 

On page 12 it is asserted that the 9-inch 
transit circle was not then in use, although 
the board knew that it was simply undergo- 
ing periodical temporary repairs, and would 
be brought into use again as soon as they 
were completed. 

On page 13 it is asserted that none of the 
directors of the Greenwich or Harvard Col- 
lege observatories ‘have ever resigned to 
accept positions elsewhere,’ but the author 
of the report forgets to mention that one of 
the Greenwich astronomers royal did re- 
sign. 

On page 15 it is indirectly stated that 
when an observer is not actually observing 
he is only doing clerical work, which is un- 
true. The reduction of astronomical ob- 
servations is not clerical work within the 
ordinary meaning of that phrase. 

The statement on page 30 respecting the 
personnel of the Observatory board estab- 
lished by Rear-Admiral John Rogers is 
wholly erroneous. That board compre- 
hended the entire astronomical staff of the 
Observatory. 

In the list of professors of mathematics, 
given on page 41, Professor H. M. Paul is 
stated to be attached to the Naval Observa- 
tory, when in fact he is attached to the Bu- 
reau of Yards and Docks. 

An historical sketch of the Naval Obser- 
vatory, written by an individual member 
of the board, with the avowed purpose of 
showing that the system under which the 
Observatory has been administered since 
its foundation is entirely defective, is ap- 
pended to the report. It is a sufficient 
criticism of this sketch to say that a system 
which, from a most modest beginning, has 
built up one of the few great astronomical 
institutions of the world, and which has 
produced the two most eminent living as- 
tronomers in America, can not be wholly 
bad. 
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It is particularly worthy of note that the 
board actually proposes to remove the af- 
fairs of the Observatory from Government 
control. The irresponsible governing au- 
thority of a public institution is to be ‘a 
board of visitors independent of Govern- 
ment control, but having power to make 
necessary changes.’ With the exception 
of this preposterous proposal, I will dismiss 
the plan of reorganization proposed by the 
board with the simple statement that sub- 
sequent events have made it impracticable, 
or at least highly unlikely, to be seriously 
considered now. To apply it atthe present 
time would be, not to build up, but to tear 
down. 

A determined effort wasmade by the board 
to prevent, if possible, the appointment of 
new men to fill the vacancies created by the 
retirement of the older professors of mathe- 
matics at the Observatory. New offices 
were created in the board’s plan of reor- 
ganization, at enormous salaries. Notwith- 
standing the efforts of the board to prevent 
it, these vacancies have all been filled in 
line with the traditional policy of the Ob- 
servatory, which has always been to take 
for its staff young men of promise whose 
career was before them, in contrast with the 
plan, recommended by the board, of appoint- 
ing at once to high office men whose sci- 
entific reputation was already established, 
and whose prejudices and animosities were 
mature and confirmed. 

I have ventured to touch in brief upon 
the report of the board of visitors in a man- 
ner which I trust does not transcend the 
legal limitations of this report, because, 
while the Observatory has been made the 
object of adverse criticism in the report, the 
friends and supporters of the board have 
not hesitated to assail it in attacks in the 
public prints, some of which have been ex- 
tremely abusive and obviously dictated by 
pure malice, and with the knowledge that 
a reply in kind was impossible. This report 
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furnishes the only means of replying to 
these attacks, which are and have been 
perennial, culminating in force whenever, 
as in the present instance, circumstances 
seemed to justify a reasonable anticipation 
of success. 

The Observatory staff is now complete. 
The excuse afforded by the retirement of 
the older professors of mathematics no 
longer exists. For the present, at least, no 
person, no matter how eminent he may be 
in science, can pretend to be a friend of the 
Observatory or of science while attacking 
its organization. I do not mean to say 
that the Observatory should be exempt 
from criticism ; butsuch criticism, in order 
to be of any benefit, must be made in a 
spirit of fairness, and not in a spirit of ani- 
mosity. The Observatory invited such criti- 
cism from the recent board of visitors, and 
its invitation was slighted. 

The Observatory is making an earnest and 
honest effort to correct faults which have, 
in most cases, arisen from circumstances 
not wholly within its own control, as the 
board very well knew, but omitted to point 
out. It is only reasonable to ask that it 
be allowed a fair field for its efforts. 

The experience with the recent board of 
visitors was not such as to encourage the 
hope that much good can be gained by a 
repetition of the experiment. Nevertheless, 
I recommend that a board of visitors be ap- 
pointed from time to time, as may be con- 
venient to the Department, not to act in 
an arbitrary and irresponsible capacity of 
authority, ‘ free of government control,’ as 
recommended by the late board of visitors, 
but to give the Observatory the benefit of 
its counsel and to give the scientific world 
an insight into the actual workings of the 
institution. 

[The following extracts from the report of 
the Astronomical Director refer to the instru- 
ments whose work is not summed up in the 
preceding report of the Superintendent. | 
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| THE 6-INCH STEEL TRANSIT CIRCLE. 
[Professor Milton Updegraff, U. S. N., in charge. ] 

This instrument is made entirely of steel 
and mounted very solidly, so that the con- 
stants might reasonably be expected to be 
unusually steady. In the case of the level 
and collimation this expectation has been 
realized, but not in the case of the azimuth. 
Both the collimation and the level are re- 
markably uniform, excepting that on one 
or two occasions the latter has shown 
slight though anomalous changes. A se- 
ries of experiments made in November, 
1899, showed that the variation of the azi- 
muth keeps pace regularly with the varia- 
tion of the temperature of the steel in the 
microscope bearers on which the pivots 
rest. This variation is not, however, a 
linear function of the temperature, but is 
less per degree at low than at high temper- 
atures. The change of azimuth per degree 
of temperature (Fahrenheit) during the 
earlier part of its use seems to have been 
0°.032. Since the instrument is provided 
with a meridian mark to the north, this 
variation of the azimuth has been product- 
ive principally of inconvenience rather than 
inaccurate work; but the change is too 
great to make the instrument a suitable 
one for fundamental work. The instru- 
ment will in the near future be entirely 
dismounted and a careful investigation 
made in the hope of finding the source 
of this variation. 


THE PRIME VERTICAL TRANSIT INSTRUMENT. 
[Assistant Astronomer George A. Hill, in charge. ] 

The work on this instrument has been 
devoted to observations of « Lyre and a 
small list of suitable stars for the purpose 
of investigating the variation of latitude 
and the constants of nutation and aberra- 


tion. The number of observations is as 
follows: 
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A careful investigation of the level-con- 
stant, with a special reference to the coinci- 
dence and parallelism of the axis of the 
pivots, isin progress, but the material is not 
yet sufficient to determine whether any de- 
fect exists in regard to this which is of suffi- 
cient magnitude to affect the observations. 


THE 5-INCH STEEL ALT-AZIMUTH INSTRU- 
MENT. 
[Assistant Astronomer George A. Hill, in charge. ] 

This instrument is used principally as a 
zenith telescope for observations of latitude 
by Talcott’s method and the declinations of 
the stars of the American Ephemeris. Of the 
former there have been made 86 observa- 
tions of « Lyre and three of miscellaneous 
stars, which are reduced up to date, and 
the results in January, 1900, together with 
the material from the prime vertical instru- 
ment, sent to Professor Albrecht. Of the 
declinations of Ephemeris stars 330 obser- 
vations have been made, and the reductions 
are completed up to the end of the calendar 
year. 

The results have not yet been subjected 
to sufficient study to determine the quality 
of the instrument for obtaining absolute 
declinations, for which purpose the general 
form of the mounting is admirably adapted. 
When its usefulness in this field is estab- 
lished I propose to separate the work of the 
two instruments and employ more observers 
in this important ‘line of observation. I 
have not thought it expedient to attempt 
this until the arrears of publication are © 
brought up—a task on which all the avail- 
able force of the Observatory is now con- 
centrated. 

THE 40-FOOT PHOTOHELIOGRAPH. 
[Photographer George H. Peters, in charge. ] 

The series of daily photographs of the 
sun has been continued, weather permitting, 
except after April 2d, when they were in- 
terrupted by the preparations for the obser- 
vations of the total eclipsein May. Nega- 
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tives were obtained on 81 days, showing sun 
spots on 18, distributed as follows : Two in 
September, two in December, five in Janu- 
ary, five in February, three in March and 
one in April. Visual observations of the 
sun in May indicate the same low state of 
solar activity. 
STANDARD CLOCK. 

Preparations are now in progress for in- 
stalling a standard clock in a hermetically 
sealed case to be kept in a double-wall 
chamber at a constant temperature. The 
device for keeping the temperature constant 
is entirely similar to that now employed so 
successfully in the temperature room for 
testing chronometers. I consider this sub- 
ject as one of the most important for the 
future of the fundamental work of the Ob- 
servatory, and no pains or expense ought 
to be spared in securing the best possible 
performance of a standard clock under the 
conditions above described. I regret that 
the preparations for the eclipse so com- 
pletely occupied the resources of the Ob- 
servatory that this important matter has 
had to be laid aside until the present time. 


AIMS AND METHODS OF STUDY IN 
NATURAL HISTORY.* 

I rnvite your attention to an old but still 
fruitful topic, namely, the aims and methods 
of study in natural history. It is a well- 
worn theme, but one that will retain its 
interest to the naturalist 80 long as natural 
history remains a progressive subject ; and 
I venture to think that it was never more 
timely than at the present period of intense 
activity in natural science, of rapid devel- 
opment of new aims and methods, and of 
continually shifting point of view. How 
great the changes have been in the last 

* Presidential Address delivered at the annual din- 


ner of the American Society of Naturalists, Balti- 
more, December 28, 1900. 
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twenty or even ten years is, I dare Bay, 


hardly realized by many of the younger 


generation of naturalists to-day. To appre- 
ciate their full extent one must be old 
enough to have passed his student days in 
the sixties and seventies, at a time when it 
was still possible to discuss the truth or 
error of the evolution theory; when the germ 
theory of disease was itself no more than a 
germ ; when a gastrula or a karyokinetic 
figure was a thing to be spoken of with 
bated breath, but not to be looked upon 
when there were no oil-immersion-lenses 
or Abbe illuminators, no automatic micro- 
tomes, no ribbon-sections, no chromosomes 
or centrosomes, no shaking of eggs, no 
‘taxes’ or ‘tropisms’; when to adopt the 
career of a. naturalist was to face the immi- 
nent prospect of extinction in the struggle 
with the environment, and to incur the half- 
admiring, half-contemptuous compassion of 
one’s relatives and friends. 

Speaking as I am in the presence of some 
of those who guided my own first tottering 
footsteps along the pathway of science, 
I feel some hesitancy in claiming a place 
among those veterans of the old guard ; but 
I am nevertheless able to recall days when 
we had to do without all the things I have 
mentioned, as well as a good many others, 
both material and spiritual, that are now 
considered the very bread of life in the day’s 
work. I will confess, too, that I am old 
enough to be at times lost in wonder at the 
child-like serenity with which the modern 
student will accept many of these matters, 
which cost such travail of the spirit, and at 
the distant epoch to which I have referred 
would have produced a sensation through- 
out the scientific world. When, for instance, 
Kleinenberg made the famous declaration 
‘Es gibt gar kein mittleres Keimblatt’ it 
seemed to us that the sky must fall on such 
a blasphemy. We have changed all that. 
Cite those memorable words to-day, at the 
climax of your cautious discussion of the 
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germ-layer theory, and your fin de siecle 
student merely remarks stolidly, as he reels 
off a yard or two of ribbon-sections from 
his Minot microtome, ‘‘ Of course not; but 
what is the use of talking about such an 
antediluvian myth?’ It isenough to make 
Balfour turn in his grave ! 

I do not propose to review the advance of 
discovery in recent years, but only to offer a 
few reflections on the progress of our aims, 
methods and standpoints, taking as my 
point of departure Louis Agassiz’s delight- 
ful little book, entitled ‘ Methods of Study 
in Natural History,’ publishedin1863. In 
this work we find a clear and simple expo- 
sition of the aims and methods of natural 
history as they appeared to a great natural- 
ist and teacher before the theory of evolution 
had wrought its wonderful transformation 
in natural science. We all know that, as 
far as that theory was concerned, Agassiz 
ranged himself on the side of a losing cause, 
believing, to quote his own words, that 
naturalists were chasing a phantom in their 
search after some material gradation among 
created beings such as that theory de- 
manded, though he was constrained to the 
admission that ‘this notion’ had a certain 
fascination forthe human mind. Jam here 
concerned with Agassiz’s position on this 
question only in its bearing on his aim and 
method. It was Agassiz’s aim, first, to ob- 
serve phenomena with all possible accuracy; 
and, second, to arrange and classify them 
in order to discover the ‘natural affinities’ 
of living things. His method, on the all- 
importance of which he was never weary 
of dwelling, was that of his master, Cuvier, 
comparison. “ The true method of obtaining 
independent knowledge”’ he says “‘ is this 
very method of Cuvier’s—comparison.”’ 
“«The education of a naturalist now consists 
chiefly in learning how to compare.”’ It 
was not Agassiz’s aim to analyze and ex- 
plain phenomena, as Darwin was attempting 
todo. His whole theory of organic creation 
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precluded such an aim; for existing phe- 
nomena of life were viewed as the result, 
not of progressively operating causes, but 
of special creation, and ‘natural affinities ’” 
among living things were but the expres- 
sion of creative thought. It was enough 
for him to observe, compare and classify. In 
his work one is everywhere struck with the 
eager and enthusiastic delight that he took 
in the facts of natural history for their own 


‘sake. The key note of Agassiz’s work was, 


in short, the love of nature, and his remarkable 
success as a teacher was mainly due to his 
power of inspiring a like enthusiasm in 
others. Such, in few words, were what 
seem to me the characteristic features in 
Agassiz’3 aim and methods. They may 
have for us later naturalists a useful lesson, 
both in their agreement with, and their 
contrast to, some of the latest dicta of mod- 
ern writers on scientific method. 

Leaving aside for the moment the subject 
of experimental physiology, we may say 
broadly that the progress of natural history 
since Agassiz’s time has been along three 
general lines of study, though no very defi- 
nite line of demarkation between them can 
be drawn. First came the development of 
comparative morphology, dominated by 
Agassiz’s method of observation and com- 
parison, but largely inspired by a theory of 
organic forms that was the very antipode 
of hisown. Here belong the elaborate and 
exact modern investigations on general and 
systematic zoology and botany, on geo- 
graphical and geological distribution and 
on comparative anatomy and embryology. 
In all these, a leading motive was to search 
for natural affinities and to interpret them 
in accordance with the theory of evolution. 
It has been a laborious and persistent 
quest, carried forward on a vast scale ; and 
there is now hardly a corner of the plant or 
animal kingdom into which it has not been 
pressed. Its point of departure was pri- 
marily given by the comparative anatomy 
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of existing forms of life, supplemented by 
that of extinct forms. Almost from the 
start, however, it was evident that the data 
derived from those sources were sufficient 
without the additional evidence afforded 
by the facts of embryological development. 
Despite the high degree of validity pos- 
sessed by the paleontological evidence, the 
record is, and is likely always to remain, 
too meager to guide us to the broader 
results we seek. Without the aid of em- 
bryology, comparative anatomy, with all 
its wealth of data, gives us hardly a hint of 
some of the most fundamental relations of 
living things. The high value of the em- 
bryological evidence was therefore early 
recognized ; and with the progress of re- 
search it played a more and more important 
role in the examination of genealogical 
problems. 

It seems a singular irony of fate that 
Agassiz, an anti-evolutionist, should have 
singled out as the most important result of 
his life-work a discovery in embryology, 
which, in connection with the generaliza- 
tions of von Baer and Darwin, was destined 
to form one of the watchwords of a coming 
generation of evolutionists. ‘I have de- 
voted my life to the study of Nature, and 
yet a single sentence may express all that I 
have done. I have shown that there is a 
correspondence between the succession of 
forms in geological times and the different 
stages of their growth in the egg—this is 
all.” In another place he urges young stu- 
‘dents to turn to the study of embryology ; 
for here, he says, lies ‘an inexhaustible 
mine of valuable information—where we 
shall find the true facts by which to deter- 
mine the various kinds and different de- 
grees of affinity which animals bear not 
‘only to one another, but also to those that 
have preceded them in past geological 
times.’ How little he foresaw the use 
which embryologists were soon to make of 
this principle or the lengths to which they 
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would go in its application. Jt was in that 
very year that Feitz Muller published the 
famous little book entitled ‘ Facts for Dar- 
win,’ which contained the first clear outline 
of the recapitulation theory and marked the 
beginning of the embryological search for 
genealogies, continued with so much ardor 
by Haeckel, Semper, Claus, Dohrn, Balfour 
and a hundred others. Many of us have 
eagerly followed the phases of that long 
quest or have sought to make our own 
modest contributions to it. We know how 
many puzzling problems of comparative 
morphology it has brought to a solution, 
how great an impulse was given to the 
investigation of natural affinities by the 
formulation of the recapitulation theory by 
Muller, Haeckel and their followers. I 
would be the last to question the immense 
interest and value of the results that have 
thus been achieved in the field of genealog- 
ical inquiry. And yet I believe that when 
these results, together with those derived 
from all other sources, are broadly viewed, 
we are constrained to the admission that 
comparative morphology as a whole has 
thus far solved only minor problems of 
descent, and that naturalists as a body are 
beginning to turn their attention in other 
directions. Let any one who doubts this 
compare the present attitude of naturalists 
towards some of the more general problems 
of descent with that of fifteen or twenty 
years ago. At that time the burning ques- 
tions of zoological morphology centered in 
far-reaching genealogical hypotheses such as 
the Gastrea theory, the Trochophore theory, 
the Nauplius theory, the origin of verte- 
brates, the origin of metamerism, or the ~ 
derivation of bilateral animals from medu- 
soid or polypoid forms. They still remain 
questions of very high interest, but they 
are no longer the leading questions of the 
day ; and we may as well admit the truth 
that interest in them is beginning to wane, 
temporarily perhaps, but unmistakably. 


JANUARY 4, 1901.] 


It will be worth our while to inquire into 
the reasons for this. 

First, we cannot repress a certain feeling 
of dissatisfaction at the vagueness of our 


conclusions regarding many of these major ~ 


problems. Our knowledge of the anatomy 
and development of the leading types of 
life is still very far from complete—indeed, 
the field before us remains so vast that we 
may never hope to exhaust its possibilities 
of research. We have, nevertheless, gained 
a fairly clear view of the general outlines 
of the system. But have we reached sub- 
stantial agreement regarding the natural 
affinities of the great types? In a few cases, 
yes ; but I think the candid naturalist must 
also reply, in most cases, no. How is it 
with that time-honored problem, the origin 
of vertebrates, in one way the most inter- 
esting of all, involving as it does our own 
remote ancestry ? How is it with the ori- 
gin of annelids or mollusks, of echinoderms, 
of platodes, of round worms or molluscoids ? 
What are the historical relationships of the 
higher types to the Ceelenterata, of bilateral 
to radial forms, or of Metazoa to Protozoa? 
I dare say most of the morphologists pres- 
ent hold more or less definite views on 
these questions—if I, for one, am charged 
with holding such views on the zoological 
side I shall not defend myself or deny that 
all these are questions of high interest to 
me. But have we reached definite conelu- 
sions on which we are substantially agreed ? 
I fear that a general discussion of the zoo- 
logical members of this society would elicit 
but too emphatic a negative reply, and that 
a similar symposium of our botanical breth- 
ren would not set us a better example 
of unanimity. I do not doubt that the 
progress of research will in time bring us 
much nearer to a definite solution of these 
great problems; though it lies in the na- 
ture of the case, that we can never attain 
complete certainty. In the mean time, we 
may as well admit that in the application 
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of the embryological evidence to the broader 
problems of descent the recapitulation the- 
ory has encountered so many difficulties, 
undergone so many modifications and lim- 
itations, that investigators have in a meas- 
ure wearied of their wanderings through the 
scholastic mazes of ancestral and secondary 
characters, of palingenesis and cenogenesis, 
of primary and adaptive forms and the like, 
and have sought for new interests and 
fresh motives of study. This is clearly 
apparent in the changed character of the 
more recent papers in embryology, which 
devote far less attention than those of ten 
or’ fifteen years ago to ‘genealogische Be- 
trachtungen ’ that once formed their inev- 
itable climax. The relative decline of in- 
terest in genealogical questions is partly 
due, I think, to a healthy reaction against 
the inflated speculation into which morphol- 
ogists have too often allowed themselves 
to fall; but it is also in large measure a re- 
sult of the growing feeling that the solution 
of the broader problems of genealogy still 
lies so far beyond our reach that we would 
better turn for a time to the study of ques- 
tions that lie nearer at hand and are, to say 
the least, of equal interest and importance. 

We here arrive at a consideration of the 
two other great lines of progress to which 
I have referred. The first of these includes 
the modern developments of the cell theory, 
which have perhaps contributed equally 
with the evolution theory to the unification 
of biological knowledge. I need not dwell 
on the fundamental importance or the fas- 
cinating interest of the general results that 
have been attained in this field. The point 
on which I would lay emphasis is that in- 
vestigation in this direction has only in 
very minor degree been inspired by the 
evolution theory or influenced by the his- 
torical point of view. The study of the 
cell, whether morphological or physiolog- 
ical, has been inspired by the desire to pene- 
trate more deeply into the mechanism of 
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the existing living body. It has established 
a fundamental unity in the organization 
and modes of activity of living things, but 
it has thus far taught us little or nothing 
regarding their origin and progressive trans- 
formations. The interest of the results of 
cell-research, therefore, is of a different kind 
from that attaching to the genealogical 
problems of comparative morphology, and 
the one has grown, in some measure, at 
the expense of the other. 

A no less potent influence has been the 
rapid infusion of experimental methods into 
morphological research, which forms the 
third line of progress in question, and is 
fast becoming the characteristic feature of 
latter-day biology; and with this we may 
briefly regard the far older subject of ex- 
perimental physiology. When we regard 
the novelty and importance of the results 
already attained through these methods, it 
seems strange that morphologists were so 
long content to leave them to the almost 
undisputed monopoly of the physiologists ; 
and I think that zoologists must admit fur- 
ther that, until recently, they have lagged 
behind the botanists in this regard. It 
would; however, be wide of the mark to 
maintain that experimental methods in mor- 
phology are anew product of the day. Did 
not Bacon, in the ‘Novum Organum,’ urge 
that living things are especially adapted for 
experiment, and in the ‘Nova Atlantis’ even 
project a scientific institution for experi- 
mental researches with reference to the 
problem of variation?* More than a cen- 
tury before our time Trembley, Bonnet and 
Spallanzani showed how rich a field lay in 
the experimental study of regeneration ; 
and Darwin later taught us what a wealth 
of suggestive results could be drawn from 
the long-continued experiments of breeders 
of domestic plants andanimals. Neverthe- 
less, it is only very recently that a definite 
program of experimental morphology has 

* Osborn, ‘Greeks to Darwin,’ pp, 92, 93. 
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been laidout,and that naturalistshavebegun 
to address themselves seriously to the task. 

The revival of experimental methods in 
morphology is only in part due to a reac- 
tion against genealogical speculation. Itis 
in at least equal measure due—and here we 
touch on a point that is vital to my present 
purpose—to the closer relations that have 
sprung up between morphology and physi- 
ology, and to the development of comparative 
methods on the part of physiologists. Animal 
physiology, long confined almost exclusively 
to the study of vertebrates, at last broke 
away from its earlier traditions and entered 
upon a new career, in the course of which it 
amalgamated with morphology. The tra- 
ditional line between morphology and phys- 
iology thus faded away in zoology, as it 
had earlier done in botany, as naturalists 
advanced from either side into a neutral 
zone of inquiry devoted to the physiology 
of the lower animals and of the cell, to the 
activities of one-celled organisms, and to ex- 
perimental studies on regeneration and de- 
velopment, and on cell-morphology ; while 
in the study of habit, instinct, variation and 
inheritance the psychologist and even the 
sociologist have made common cause with 
us. We may well congratulate ourselves 
on such a solidification of aim and on the 
accompanying increase in the exactness and 
order of our method, and this not merely 
because of the value of the results attained, 
but in no less degree through the revival of 
interest in natural history, in the older 
sense of the word, that has accompanied it. 
We see the signs of this revival in many 
directions—in precise and far-reaching in- 
quiries into the habits and instincts of in- 
sects and birds, and the life of animal com- 
munities; in renewed and more accurate 
ecological studies on plants and animals of 
almost every group, in the increasing in- 
terest in systematic zoology and botany, in 
the extended examination of the plankton 
of inland waters and the sea, in the rapid 
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development of exact statistical methods in 
the study of variation, and in many other 
ways, among which we should not forget the 
mention of the development of courses of 
instruction in the so-called “Nature-study,’ 
and the recent appearance of admirable 
text-books in which anatomical detail is 
largely—perhaps too largely —subordinated 
to the older natural history. I think, too, 
that we have a right in this connection to 
point to the influence that such associations 
as this Society have exerted in widening the 
range of common interests and fostering the 
spirit of scientific fellowship and coopera- 
tion. 

With these changes has come a better 
understanding between the field naturalist 
and the laboratory morphologist and physi- 
ologist, who in earlier days did not always 
live on the best of terms. I shall never 
forget the impression made on me many 
years ago, shortly after returning from a 
year of study in European laboratories, by 
a remark made to me in the friendliest 
spirit by a much older naturalist, who was 
one of the foremost systematic and field 
naturalists of his day, and enjoyed a world- 
wide reputation. ‘I fear,’’ he said, “ that 
you have been spoiled as a naturalist by 
this biological craze that seems to be run- 
ning riot among the younger men. I do 
not approve of it all.” Iwas hardly in a 
position to deny the allegation ; but candor 
compels me to own to having had a suspi- 
cion that while there may have been a mote 
in the biological eye, a microscope of suffi- 
cient power might possibly have revealed 
something very like a beam in that of the 
systematists of the time. However that 
may have been, it is undeniable that at 
that period, or a little later, a lack of mu- 
tual understanding existed between the field 
naturalist and the laboratory workers which 
found expression in a somewhat picturesque 
exchange of compliments, the former receiv- 
ing the flattering appellation of the ‘ Bug- 
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hunters’ the latter the ignominious title of 
the ‘Section-cutters,’ which on some irrev- 
erent lips was even degraded to that of the 
‘Worm-slicers’! (For the sake of complete- 
ness it may be well to add that at a later 
period the experimental morphologists fared 
no better, being compelled to go through 
the world under the stigma of the epithet 
‘Egg-shakers.’) I dare say there was on 
both sides some justification for these deli- 
cate innuendoes. Let us for the sake of 
argument admit that the section-cutter was 
not always sure whether he was cutting an 
Ornithorhynchus or a pearly Nautilus, and 
that at times perhaps he did lose sight of 
out-of-doors natural history and the living 
organism as he wandered among what 
Michael Foster called the ‘ pitfalls of car- 
mine and Canada balsam’; but let us in 
justice mildly suggest that the bug-hunter, 
too, like Huxley’s celebrated old lady, was 
sometimes a trifle hazy as to whether the 
cerebellum was inside or outside the skull, 
and did not sufficiently examine that hoary 
problem as to whether the hen came from 
the egg or the egg from the hen, and by 
what kind of process. The lapse of time 
has in truth shown that each had something 
to learn from the other. The field natur- 
alist came to realize that he could not at- 
tain right conclusions in the investigation 
of the larger problems before him without 
more thorough studies in anatomy and de- 
velopment. The laboratory morphologist 
learned better to appreciate the fact that 
his refined methods of technique are after 
all but a means toward the better under- 
standing of the living organism and its 
relation to its environment. On both sides, 
accordingly, the range of common inter- 
ests and sympathies was extended ; and 
some of the splendid monographs of recent 
years bear witness to the value of the re- 
sults that have flowed from the combina- 
tion of anatomical, embryological, system- 
atic and ecological research. 
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But now, in the last place, we encounter 
in the recent writings of some of the ex- 
perimental morphologists a singular atti- 
tude of mind toward other methods of 
study and, in particular, toward the com- 
parative method and the historical point of 
view in biology generally, for it is seriously 
maintained that the scientific study of 
organic nature is possible through experi- 
ment and through experiment alone. That I 
am not overstating the case will be evident 
from the following citations from recent 
utterances by an eminent leader in this 
field. ‘‘ The comparative method in mor- 
phology,” he says, ‘‘ is in itself not science, 
but only a preparation for scientific work.” 
Speaking for the self-styled ‘rational mor- 
phologists’ he says, ‘We have not a 
method of scientific morphology, but the 
scientific morphological method. There is but 
one productive method, and that is our 
method.” The historical point of view in 
comparative morphology is of wholly minor 
value. Even could we accurately deter- 
mine the ancestral origin of plants and 
animals—which in point of fact we cannot 
do—we should still not have solved the real 
problem—namely, the laws in accordance 
with which evolution has taken place. 
The most complete acquaintance with phy- 
logeny would give us only an ancestral por- 
trait-gallery, nothing more than a ‘ photo- 
graph of the problem.’ Only through 
systematic experiment can we unveil the 
nature and limits of the power of trans- 
formation that lies at the root of the evolu- 
tionary process. 

We may as well admit forthwith that 
there is a large element of truth in this bold 
claim, and it is well to recall how promi- 
nent a place the experimental evidence of 
evolution held in Darwin’smind. The his- 
tory of science shows incontestably that 
only through experiment, through deliber- 
ately calculated and precise alterations in 
the conditions under which phenomena 
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occur, can we attain the limits of scientific 
analysis. So long, therefore, as the natur- 
alist limits himself to the study of vital 
phenomena under natural conditions, he 
falls short of the highest ideal of scientific 
investigation. For my part, I am wholly 
ready to admit that the introduction of ex- 
perimental methods into morphology is the 
most momentous step in biological method 
that has been taken since the introduction 
of such methods into physiology by Harvey 
and Haller. As regards the comparative 
method, I do not overlook the force of the 
argument that when comprehensive con- 
clusions are attained by the mere elimina- 
tion of facts that are not common to all 
the individual cases compared, those con- 
clusions must have a more limited content 
than the collective data on which they are 
based, though I suspect that it would not 
require a very long search to discover a 
fallacy lurking here. But seriously to 
maintain that the non-experimental com- 
parative study of nature is not science is an 
efflorescence of enthusiasm at which one 
could hardly repress a smile did it not 
involve so serious a blunder. 

Now I certainly shall not undertake 
such a work of supererogation as a defense 
of the comparative method in natural his- 
tory. Moreover, the statements cited were, 
I believe, intended mainly as a protest 
against too free genealogical speculation, 
and perhaps conveyed more than their au- 
thor really intended. Yet the undoubted 
truth that they embody is masked by a 
form of expression so misleading, that even 
before this audience of naturalists I shall 
venture to place beside them the words 
of one or two of those best qualified to 
pass judgment on scientific method in the 
domain of physical science, which may 
rightly claim to be the experimental science 
par excellence. Helmholtz, in a discourse 
on the relation of natural science to gen- 
eral science, delivered at Heidelberg forty 
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years ago, said: ‘It is not enough to be 
acquainted with the facts; scientific knowl- 
edge begins only when their laws and 
Our materials must 
be worked up by a logical process ; and the 
first step is to connect like with like and to 
elaborate a general conception embracing 
them all. Such a conception, as the name 
implies, takes a number of single facts to- 
gether, and stands as their representative 
in our mind. We call it a general concep- 
tion, or the conception of a genus, when it 
embraces a number of existing objects; we 
call it a law when it embraces a series of 
incidents or occurrences.” What is the 
first example by which Helmholtz illus- 
trated his meaning? It is one drawn not 
from experimental science, but from com- 
parative anatomy, namely, the correlations 
of structure shown by the Mammalia. 
What was Helmholtz’s estimate of the his- 
torical point of view in biology? Here are 
his own words, spoken ten years after the 
appearance of the ‘Origin of Species’: 
“The facts of paleontological and embry- 
ological evolution were enigmatical won- 
ders as long as each species was regarded 
as the result of an independent act of crea- 
tion, and cast a scarcely favorable light on 
the strange tentative method which was 
ascribed to the Creator. Darwin has raised 
all these isolated questions from the condi- 
tion of a heap of enigmatical wonders to a 
great consistent system of development, and 
established definite ideas in the place of 
such a fanciful hypothesis as, among the 
first, had occurred to Goethe, respecting 
the facts of the comparative anatomy and 
the morphology of plants.”’ 

But, the ‘rational morphologist’ may 
reply, these words were spoken thirty 
years ago, and conditions have profoundly 
changed since Helmholtz passed this too 
favorable judgment. Let us see. In his 
address on the ‘ Principle of Comparison in 
Physics,’ delivered before the German As- 
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sociation of Naturalists and Physicians at 
Vienna in 1894, that brilliant and versatile 
mathematical physicist, Ernst Mach, said: 
‘Comparison, as the fundamental condition 
of communication, is the most powerful 
inner vital element of science.” What is 
his first illustration of this truth? Again, 
as in the case of Helmholtz, it is drawn 
from non-experimental comparative mor- 
phology—from comparative anatomy and 
comparative embryology. ‘If it is not 
customary,” he continues, ‘to speak of 
comparative physics in the same sense that 
we speak of comparative anatomy, the rea- 
son is that in a science of such great ex- 
perimental activity the attention is turned 
away too much from contemplative element. 
But, like all other sciences, physics lives 
and grows by comparison.” 

It is needless to multiply such statements. 
Every really rational naturalist must admit 
that there is but one sane position to adopt, 
namely, to weleome any and every method 
by which our knowledge of organic nature 
may be advanced and unified. No one, I 
trust, will understand me to advocate the 
indiscriminate accumulation of facts—for 
this is not method, but the absence of 
method. The essence of science is not the 
accumulation of knowledge, but its organiza- 
tion.- Observation and experiment give us 
our materials, but it is the comparison and 
correlation of those materials that first 
build them into the fabric of science. As I 
regard the matter, it is therefore a reversal 
of the true standpoint to regard biological 
classification, in the broadest sense of the 
term, as no more than a preparation for ex- 
periment. Let us, however, admit that our 
science is entering on a phase in which 
experimental methods seem destined, and 
rightly so, to take the leading rank, and 
that to them we may probably look for the 
greatest advances that are to be made in 
years to come. Let us, too, admit that our 
existing systems of classification, our views 
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of genealogical relationship, are incomplete, 
are in many respects still hypothetical and 
often misleading ; that our methods of study 
have not been sufficiently exact; that a 
little judicious clipping of the wings of our 
scientific imagination will render its flight 
safer, even though it may not soar so high. 
But let us not depreciate the importance of 
the comparative study of normal phenomena 
to which biology already owes so many 
brilliant triumphs, and which, as we may 
confidently hope, has still so many future 
achievements in store. The true aim of the 
naturalist is to understand the conditions 
of living forms as they now exist and have 
existed in the past; but what are these 
conditions if not the result of an illimitable 
series of experiments, carried on by nature 
since life began? Under what other inter- 
pretation has the theory of natural selection 
any meaning? Comparative morphology 
and physiology but record and coordinate 
the results of these experiments. The ex- 
periments performed in our laboratories but 
supplement those that have taken place and 
are always taking place in nature, and their 
results must be wrought into the same 
fabric. 

One final thought, and I have done. I 
have said that the key-note of Agassiz’s 
life and work was his love of nature; and 
in this respect I believe he was typical of 
the great naturalists of every age. It has 
of late become the fashion in some quarters 
to look with a certain condescension on 
what is styled the ‘sentimental side’ of 
natural history, on that keen primary in- 
terest in biological phenomena for their own 
sake, apart from their scientific analysis, 
that was characteristic of so many of the 
earlier naturalists. I can but believe that 
such an attitude shows a lack of insight into 
the real motives and sources of inspiration 
of all great observers and discoverers. 
Every critical analysis of the progress of 
science leads to a recognition of the vital 
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importance of the imaginative faculty in 
all research of a high order; and in this 
regard great masters of creative science, 
such as Faraday or Darwin, have rightly 
been placed beside the great masters of 
creative art. But this faculty is nearly 
akin to the esthetic sense. Karl Pearson, 
in his admirable ‘Grammar of Science’ re- 
marks, ‘‘ Both works of art and laws of 
science are the product of the creative 
imagination, both afford material for the 
esthetic judgment.’’ Pearson is here re- 
ferring, it is true, to the sense of beauty and 
harmony aroused by the discovery and con- 
templation of natural law. Beyond this, 
however, we must recognize that there is no 
more potent spring of scientific research 
than a lively interest in the facts—in other 
words, the esthetic satisfaction that lies in 
the mere observation of natural phenomena. 
Read the intimate records of the lives of 
great discoverers in every field of science, 
and you cannot fail to be struck with this. 
From this source flows the impulse to ana- 
lyze by experiment, to correlate by com- 
parison and thus to discover law. The 
primary impulse of the naturalist is thus 
given by the love of nature ; and I believe 
that the scientific naturalist should welcome 
every movement toward the cultivation of 
general interest in natural history. We 
may therefore regard it as a happy omen for 
the future of our science that in every di- 
rection we see the signs of increasing inter- 
est in field work, in nature-study and in the 
teaching of natural history in our schools. 
Tt would be an evil day for the more ad- 
vanced and precise study of biology when it 
came to be regarded as actuated by motives 
having nothing in common with the love of 
nature that inspired such men as Darwin, 
Agassiz, Audubon and Gray; but we need 
not fear that such a day will come. For 
my part, I believe that the newer experi- 
mental study is better calculated to foster 
an interest in nature than much of the 
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minute anatomical and embryological work 
that has played so great a role in the labora- 
tory methods of comparative morphology. 
These methods were a healthy reaction 
against the superficial character of much of 
the earlier work; they form the indispen- 
sable basis of all exact and thorough train- 
ing in biology ; but too often in our courses 
of instruction they have been carried to 
such a point that the student has lost him- 
self amid anatomical detail of a kind as dry 
and formal as that of the old-fashioned sys- 
tematic museum-study. Experimental re- 
search is already, I believe, exerting the 
happiest influence on our methods of teach- 
ing by showing how indispensable to a 
course in comparative morphology is the 
consideration of physiological phenomena 
and a study of the living organism. 

I cannot better close than with the words 
that an eminent zoologist—we of this com- 
pany have not far to seek him—has im- 
agined to be the comment of Aristotle, 
could he have surveyed some of the aspects 
of our. modern work in biology. ‘My 
teaching that the essence of a living being 
is not what it is made of, or what it does, 
but why it does it, has been rendered by 
one of your contemporaries into the state- 
ment that life is the continuous adjustment 
between internal relations and external re- 
lations. If this is true, is not the biology 
which restricts itself to the physical basis 
and forgets the external world, like your 
play of ‘Hamlet’ without the Hamlet? Is 
not the biological laboratory which leaves 
out the ocean and the mountains and mead- 
ows a monstrous absurdity? Was not the 
greatest scientific generalization of your 
times reached independently by two men 
who were eminent in their familiarity with 
living things in their homes?” I for one 
agree with the author of these words that 
such a comment would be good common 
sense and therefore good science. 

Epmunp B. Wizson. 
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SCIENTIFIC BOOKS. 
Report of the United States Commission of Fish and 


Fisheries. Part XXY., 1899. By GEORGE 
M. Bowers, Commissioner. Washington, 
Government Printing Office. Pp. clxiii + 


397. Plates XXIX + 21. 

The contents of this the twenty-fifth report 
is divided into two portions, of which the first 
relates to the official and more practical work 
of the fiscal year, and the second to the special 
or more scientific work, the preparation of 
which may have extended over a considerable 
period. 

In speaking of the general condition of the 
fishery industry, Commissioner Bowers states 
that the approximate value of the commercial 
fisheries of the United States in 1899 was $40,- 
000,000, to which the oyster industry contrib- 
uted about $14,000,000. In comparing the 
productiveness of the oyster beds of Chesapeake 
Bay and of Long Island Sound, Commissioner 
Bowers states that the natural supply of oysters 
is being exhausted, but that the areas of the 
sea bottom that are being artificially culti- 
vated are becoming more and more productive. 
There is sufficient evidence that the increased 
abundance of cod, in the inshore waters of the 
New England States, is due to the work of artifi- 
cial propagation carried on at Gloucester and 
at Woods Holl. Efforts are being made to re- 
habilitate the lobster fishery and to devise 
methods for increasing the number of sturgeon. 

Under the direction of Dr. Hugh M. Smith, 
the Department of Scientific Inquiry has in- 
augurated or continued several important lines 
of investigation. The systematic survey of the 
physical and biological conditions of Lake Erie, 
begun in 1898 by Professor Reighard, has been 
continued. Dr. B. W. Evermann has made a 
biological survey of the waters of the North- 
west; Dr. W. C. Kendall has continued his 
work on the fauna of the lake systems of 
Maine; and Dr. H. F. Moore has made a study 
of the physical conditions of Great Salt Lake, 
and has showed its absolute unfitness for main- 
taining any form of marine life. 

The laboratories at Woods Holl and at Put- 
in-Bay have been occupied by an enthusiastic 
corps of investigators, and a building was rented 
at Beaufort, N. C., to serve as a temporary lab- 
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oratory. But with these matters readers of 
SCIENCE are well acquainted. The list of pub- 
lications for the year numbers forty-six. 

The work of the division under Mr. W. deC. 
Ravenel was the most extensive in the history 
of the Commission. More than one billion fry 
were distributed. Mr. Ravenel’s report is illus- 
trated with many photographic reproductions 
and plans of the twenty-nine stations. Mr. C. 
H. Townsend’s statistical tables will prove of 
inestimable value to those who in the future may 
wish to follow the rise and decline of the differ- 
ent fisheries. The capture of one hundred and 
forty bowhead whales by the Pacific fleet in the 
Arctic Ocean produced an eventful, even if only 
temporary, elevation in the curve of decline of 
the whalefishery. It is witha feeling of sorrow 
that one reads of the slaughter of four thousand 
sea elephants on Kerguelen Island. 

The articles published in the appendix are of 
both general and scientific interest. Several 
have a tropical flavor. The papers of Mr. W. 
A. Wilcox, Mr. C. H. Townsend and Mr. J. 
N. Cobb are mainly economic. Messrs. Ever- 
mann and Kendall have prepared an acceptable 
check list of the fishes of Florida. New genera 
and species of fishes from Porto Rico are de- 
scribed by Messrs.. Evermann and Marsh. Dr. 
Moore gives an interesting account of his ‘ In- 
quiry into the Feasibility of Introducing Useful 
Marine Animals into the Waters of Great Salt 
Lake,’ and Dr. Rathbun contributes ‘A Review 
of the Fisheries in the Contiguous Waters of the 
State of Washington and British Columbia.’ 
The scope of this paper is limited to the fishery 
questions of the region that are of international 
concern. Whilesuch papers have an immediate 
interest, their value really increases as time 
goes on, for they give a record of the more 
primitive biological conditions, without which 
it would be quite impossible in the future to de- 
termine the changes that have been wrought in 
the natural productiveness of a region by the 


occupancy of man. 
H. C. Bumpvus. 


Report on the International Cloud Observations. 
Prepared under direction of Wutuis L. 
Moore, Chief of Weather Bureau, by FRANK 
H. BIGELow, Professor of Meteorology. U. 
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S. Department of Agriculture, Weather 

Bureau. Report of the Chief of the Weather 

Bureau for 1898-99. Vol. II. 4to. Wash- 

ington, D. C. 1900. Pp. 787. Charts 79. 

The Report on the International Cloud 
Observations, just published by the Weather 
Bureau, is one of the most detailed and 
elaborate studies of clouds that has yet been 
issued. Professor Bigelow, who has been in 
charge of the reduction of the observations, 
has not limited his investigations to the tabu- 
lation and simple discussion of the heights, 
velocities, and directions of movement of the 
different clouds, but has gone far into the ther- 
modynamic and hydrodynamic problems which 
grew out of his study of the cloud observations. 
As he himself says in his preface: ‘‘ In order to 
submit these results to a careful discussion, it has 
been necessary to prosecute a critical compara- 
tive study of several important theories hereto- 
fore proposed by meteorologists, so that com- 
parison between observations and theoretical 
computations can be suitably carried out. Ac- 
cordingly, a standard mathematical system has 
been constructed, including in a definite nota- 
tion the constants, the thermodynamic and the 
hydrodynamic formule pertaining to the atmos- 
pheric physical processes and motions, by means 
of which the work of the several authorities can 
be reduced to one set of typical equations. The 
theories of the American and German schools of 
meteorology have been contrasted, and the re- 
sults derived from them have been compared 
with the facts obtained from these cloud observa- 
tions.’’ This quotation may serve to give some 
idea as to the thoroughness with which Professor 
Bigelow has done his work. Indeed, the report 
is the most comprehensive and important of the 
Government meteorological publications of re- 
cent years. 

There are in all fourteen chapters, the first 
two of which relate to the methods of taking 
the observations, and of computing the heights, 
directions and velocities. Chapters 3 to 7 con- 
tain summaries of all the observations made 
with nephoscopes and theodolites, and the dis- 
cussions of these observations. The subjects 
treated in the last seven chapters are as follows: 
‘The Typical Local Circulations over the United 
States,’ ‘Diurnal Oscillations of the Barometric 
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Pressure in Relation to the Diurnal Winds,’ 
‘A System of Fundamental Constants and 
Formule and Reduction Tables,’ ‘The Theory 
. of Cyclones and Anticyclones,’ ‘Discussion of 
the Cumulus and Cumulo-Nimbus Clouds,’ 
‘Reduction of the Pressure and Temperature 
Maps at Sea-level, 3,500-foot Level, and 10,000- 
foot Level,’ ‘The Amount of Heat that would 
Convert an Adiabatic Atmosphere into the 
State Actually Existing.’ 

The reading of this report cannot be lightly 
undertaken. Indeed, the very completeness of 
it and the elaborate mathematical discussions 
which find a place in it, will undoubtedly pre- 
vent many persons from attempting to find 
out what the volume really contains. We do 
not wish to be understood as saying that work 
of the sort that Professor Bigelow has here 
given us is unimportant, or out of place in a 
thorough study of the observations with which 
he has had to deal. Far from it. But we 
cannot help feeling, and feeling strongly, that 
the observers of the Weather Bureau, both 
regular and voluntary, and the public generally, 
should have the chief results of the international 
cloud observations in this country put before 
them in a simple, compact form. We hope that 
the chief of the Weather Bureau may look at 
this matter in the same light, and may perhaps 
sanction the publication of a Weather Bureau 
Bulletin, of say 100 pages, in which the results 
of Professor Bigelow’s painstaking research, 
which are of most general interest, may be set 
forth. 

Professor Bigelow is to be congratulated on 
the completion of this report, which stands on 
a far higher plane than most of the meteoro- 
logical work published in this country. 

R. DEC. WARD. 


Plane Trigonometry. By DANIEL A. MURRAY, 
Ph.D., Instructor in Mathematics in Cornell 
University. New York, London and Bombay, 
Longmans, Green & Co. 1899. Pp. xiii + 
301. 

The author has aimed to ‘avoid the extremes 
of expansion and brevity.’ Only such topics 
are fully treated as make up the usual course 
in plane trigonometry. The thickness of the ~ 
volume is largely due to the presence of an 
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appendix of historical and other notes, a long 
list of exercises for practice and review, a table 
of answers, a four-place and a five-place table 
of logarithms of numbers, a five-place table of 
logarithms of the sine, cosine, tangent and 
cotangent, a four-place table of logarithms 
(augmented) of trigonometric functions, and a 
four-place table of values of trigonometric 
functions. These components constitute little 
less than half of the book. The other and 
larger half contains an unusually full exposition 
of principles. The composition is throughout 
careful and scholarly. While acquiring a 
knowledge of the elements as here presented, 
the student can hardly fail to become aware of 
the larger aspects of the science. 

As regards arrangement and disposition of 
matter, there is, of course, always room for 
difference of opinion. Doubtless many teachers 
would for example prefer to have the notion of 
the radian introduced at an earlier stage; and 
there are not wanting reasons of some weight 
for preferring to present the general ratio defini- 
tions of the functions in connection with the 
conventional system of coordinate axes boldly 
in the beginning, instead of reserving this most 
commanding point of view, as is here done, for 
so advanced a stage as Chapter V. However, 
in things pedagogical, quot homines, tot sententiz. 

It remains to say that while paper and typog- 
raphy are good, the book deserves to be more 


substantially bound. 
C. J. KYSER. 
CoLUMBIA UNIVERSITY. 


BOOKS RECEIVED. 


A de Bary’s Vorlesungen iiber Bakterien. Edited by 
W. Micuna. Leipzig, W. Engelmann. 1900. 
Pp. vi+186. M.4. 60 Pf. : 


Outlines of Human Phusiology. F. SCHENK and A. 
GRUBER, translated by Wm. D. ZOETHOUT with a 
preface by JACQUES LOEB. New York, Henry Holt 


& Co. 1900. Pp. viii + 339. 

Lecons de physiologie expérimentale. RAPHAEL Dvu- 
BoIs. Paris, G. Carré and C. Naud. 1900. Pp. 
vi + 380. 


SCIENTIFIC JOURNALS AND ARTICLES. 

THE Journal of the American Chemical Society 
for December contains the following articles: 
‘The Production of Alloys of Tungsten and of 
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Molybdenum in the Electric Furnace,’ Charles 
L. Sargent; ‘A Method for the Rapid Deter- 
mination of Carbon in Steel,’ Robert Job and 
Charles T. Davies; ‘Determination of Iron in 
Magnetite Ore by the Specific Gravity Test,’ 
Joseph W. Richards; ‘Irregular Distribution of 
Sulphur in Pig Tron,’ Randolph Bolling ; ‘The 
Composition and Analysis of London Purple,’ 
J. K. Haywood; ‘Detection of Foreign Color- 
ing-matter in Spirits,’ C. A. Crampton and F. 
D. Simons ; ‘A Rapid Method for the Detection 
of Aniline Orange in Milk,’ Hermann C. Lyth- 
goe. 

THE December number (Volume 7, Number 
3) of the Bulletin of the American Mathematical 
Society contains: ‘ Report of the October meet- 
of the Society,’ by the secretary, ‘On Linear 
Dependence of Functions of One Variable,’ by 
M. Bocher ; ‘Report on Groups of an Infinite 
Order,’ by G. A. Miller ; ‘A Review of Ewing’s 
Strength of Materials,’ by Dr. Chas. Chree; ‘A 
Review of Scheffer’s Differential Geometry,’ by 
J. M. Page; ‘Notes’ ; ‘ New Publications.’ 


Popular Astronomy for January opens with an 
illustrated article by Miss Caroline E. Furness 
on the new ‘ Photographie Catalogue of North 
Polar Stars,’ which has just been published 
from Vassar College Observatory. Professor 
Kurt Laves continues his discussion of the 
‘ Adjustment of the Equatorial Telescope,’ and 
Charles P. Howard his account of the ‘Total 
Solar Eclipse.’ Professor Francis E. Nipher’s 
‘Positive Photography with special reference to 
Eclipse Work’ is timely. Professor Herbert 
A. Howe, director of Chamberlin Observatory, 
of University Park, Colorado, begins his series 
of articles on astronomical books for the use of 
students. Professor Asaph Hall contributes a 
note on multiplication showing some peculiarly 
symmetrical results. The department of As- 
tronomical Phenomena announces the eclipses 
of the coming year, and gives much space to 
news of comets, asteroids, ete. The number 
includes the usual general, spectroscopic and 
variable star notes, and W. W. Payne’s second 
article on ‘The Figure and the Attraction of 
the Earth.’ 


Nature announces that the Anthropological 
Institute will issue an anthropological journal 
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to be entitled Man, which will appear monthly. 
Special attention will be given to the data con- 
cerning the origin of those forms of civilization 
which have become dominant. 


SOCIETIES AND ACADEMIES. 
BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 330th meeting was held on Saturday 
evening, December 15th. 

F. A. Lucas exhibited the under portion of 
the skull of a large specimen of the gar pike, 
Lepisosteus tristoechus, showing fracture and 
repair of the sphenoid. He stated that this 
was a good example of the fact that many ani- 
mals could successfully recover from very 
severe injuries, since in the present case the 
breaking of the sphenoid must have entailed 
severe injury to and deflection of the entire 
cranium, and yet recovery had taken place. 
C. W. Stiles spoke of ‘Some Tropical Parasites 
that may be introduced by our Returning 
Troops,’ saying that the present conditions in 
China where troops were gathered from many 
parts of the world were particularly favorable 
for the interchange of parasites that were ordi- 
narily confined to certain areas. The condi- 
tions in Manila were also favorable for attacks 
of parasites and their subsequent introduction 
into this country. The speaker described the 
various species of parasites that might be met 
with, their structure, mode of reproduction, 
the manner in which they entered the system 
and their effect upon it, illustrating his remarks 
by diagrams. But one or two of these species 
it was pointed out, were really to be appre- 
hended, and as most of them were taken 
through the medium of drinking water, the 
danger could be almost entirely obviated by 
boiling the water. 

E. W. Nelson presented a paper on ‘The 
Caribbean Seal,’ saying that while this was the 
first seal met with by the early explorers of the 
New World, and was an animal of considerable 
size and former extensive distribution, it was 
one of the least known of North American 
mammals and not accurately described until 
1884. The various accounts of this seal, from 
the time of its discovery by the sailors of Co- 
lumbus up to the present time were briefly no- 
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ted, the speaker then describing the habits of 
the animal as observed by him during a recent 
visit to the Triangles, in the Gulf of Campeche, 
to which the seal now appears to be restricted. 
They were sluggish and stupid, making practi- 
cally no defense when attacked, and very easy 
to approach. While on shore they commonly 
laid on their backs, basking in the sun for 
hours, although the heat was so intense that 
iron exposed to the sun became too hot to 
handle with comfort, and dead seals soon had 
the epidermis so heated that the hair slipped 
off. Owing to the killing of these seals for oil, 
sold for lubricating purposes, their numbers had 
been greatly reduced, it being estimated that 
under one hundred were now living so that the 
extinction of the species would probably soon 


take place. 
F, A. Lucas. 


TORREY BOTANICAL CLUB. 


THE scientific program on November 28th 
consisted of a paper, soon to be printed, by Mr. 
Frederick H. Blodgett, on ‘The Seed and Seed- 
ling of Lilium tenuifoliuwm Fisch,’ in which the 
seed characters were presented in detail, and 
with comparisons with those of Hrythronium. 
Interesting differences were found in the size 
of the Lilium seeds about 93 per cent. of 
which germinated the small seeds as quickly 
as the larger, though with less vigorous subse- 
quent growth. 

On Tuesday afternoon, December 11th, th® 
Club met at the Botanical Garden at Bronx 
Park. The program included a brief address 
by Professor Charles E. Bessey, a visit to the 
Garden conservatories with explanations by Dr. 
Britton, and the exhibition by Miss Anna M. 
Vail of valuable books recently added to the Gar- 
den library. Mr. R. M. Harper exhibited a very 
interesting series of specimens and photographs 
of plants from Georgia, and gave notes on their 
habitat and distribution. Dr. J. K. Small de- 
scribed a series of tree and shrub specimens 
from the south, with critical notes. Dr. D. T. 
MacDougal presented notes on the bulbils of 
Lysimachia terrestris. These bulbils are formed 
during the latter part of the season, in the 
axils of many leaves, and are morphologically 
branches. On completing their growth they 
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pass into rhizomes. 
and desiccation. 

Another paper was by Dr. M. A. Howe, ‘ Re- 
marks on rare North American Hepatice.’ The 
first hepatic discussed was Riccia Beyrichiana, a 
species which was discovered about seventy 
years ago ‘between Jefferson and Gainesville, 
North America,’ by the German traveller Bey- 
rich, but which has of late been a subject of con- 
siderable doubt, inasmuch as it has not been seen 
since. Now, however, it has apparently been re- 
discovered by Mr. R. M. Harper, who found it 
during the last summer at Athens, Georgia, 
scarcely more than twenty miles from the lo- 
cality where it was evidently first collected. 

Dr. Howe also furnished a brief account of 
a collection of Hepatice made in the Yukon re- 
gion by Mr. R. S. Williams—a collection of 
much interest, inasmuch as it contained one 
species which appears to be entirely new, one 
which has not heretofore been reported from 
this continent, five others new to the Alaskan 
region, and, besides these, two or three which 
have been rarely collected in America. The 
report on Mr. Williams’s Hepatice is soon to be 
published. 


They are killed by freezing 


EDWARD S. BURGEss, 
Secretary. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 


AT the meeting of the Academy of Science of 
St. Louis of December 3, 1900, fifteen persons 
being present, Mr. William H. Roever, of Wash- 
ington University, read a paper on ‘Brilliant 
Points and Loci of Brilliant Points.’ The paper 
gave the analytical conditions which define the 
brilliant point of a surface, the brilliant point of 
a space curve, the brilliant point of a plane 
curve and the brilliant point in space of two 
dimensions, when the source of light is such that 
the incident rays are normal to a given surface 
and the recipient is such that the reflected rays 
are normal to another given surface. Formule 
were given for the important special case in 
which the source and recipient are points. The 
paper also contained a general method for find- 
ing the equation of the locus of the brilliant 
points of a moving or variable surface or curve, 
together with a number of applications. Such 
loci may often be perceived when an illuminated 
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polished surface is rapidly moved, as when a 
wheel with a polished spoke is rapidly rotated. 
Another interesting example in loci of brilliant 
points is that of a circular saw which has been 
polished with emery in a lathe and thus re- 
ceived a great number of concentric circular 
scratches. The locus of the brilliant points of 
this family of scratches was shown in this paper 
to be a curve of the fourth degree. In the 
special case when the point source of light and 
the eye of the observer (the point recipient) are 
in a plane through the axis of the saw, the 
curve degenerates into a circle and two coinci- 
dent straight lines. A photograph of the saw 
curve has been taken in which the optical cen- 
ter of the camera lens is the point recipient. 
Other interesting facts and a number of geo- 
metrical constructions were also given in this 
paper. 

Three persons were elected to active member- 
ship in the Academy. 

WILLIAM TRELEASE, 
Recording Secretary. 


DISCUSSION AND CORRESPONDENCE. 


THE ELECTRICAL THEORY OF GRAVITATION. 

Ir is, perhaps, by the severe but impartial 
criticism of his work that the greatest of all 
possible obligations is laid upon the scientific 
investigator, for thereby his theories are purged 
of what may be incorrect or trivial, and that 
part of them which may be true is compacted 
and separated from what might otherwise hide 
its value, and cause it to be neglected. 

Unfortunately I have been unable to profit 
as much as I felt I had a right to expect from 
Dr. Franklin’s letter, ScrencE, December 7th, 
as he has apparently been unable to find time 
for that careful examination and study which 
the subject, aside from the paper, demands. It 
is a matter of regret, also, in view of Dr. Frank- 
lin’s admirable qualifications for dealing with 
the question, that he should have directed his 
criticism, in every single case, against theories 
which are the exact opposite of those which I 
hold, and which I have explicitly set forth in 
the paper referred to. 

But though Dr. Franklin has with some slight 
lack of courtesy invited his readers to ‘ignore’ 
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my remarks on the methods by which my theory 
was deduced, I shall not return the compliment 
by ‘ignoring’ his criticism, because it contains 
a number of very serious misstatements which 
should be promptly pointed out, as otherwise 
they may become sources of error. 

To consider, first, his criticism of my paper, 
he says (par. 1): 

‘Professor Fessenden in a recent number 
of SCIENCE discusses the nature and velocity of 
gravitation. There is, no doubt, something of 
value in Professor Fessenden’s suggestions and 
much that is new. However, the explanation 
of gravitation which Professor Fessenden offers 
is by no means so adequate as would appear 
from Professor Fessenden’s discussion.”’ 

On careful perusal we find his reasons for 
making this statement to be three in number. 
In regard to the first he says: 

“Tf we admit that the diminution of volume 
of the ether at each point is proportional to the 
resultant intensity of the electric field, then 
the part of the energy which depends upon 
diminution of volume cannot be separated in 
its effects from the part of the energy which 
depends upon the shearing distortion, inasmuch 
as both are proportional to the square of the 
resultant field intensity. Therefore a diminu- 
tion of volume of the ether could not explain 
gravitation, but would only be involved in the 
explanation of ordinary electrical attraction 
and repulsion.’’ 

But, so far from my theory implying a diminu- 
tion of the density of the ether at each point pro- 
portional to the resultant field intensity, F, I have 
expressly stated that the change of density is pro- 
portional to F?, as witness the following extracts 
from my paper: 

“Whilst the one which is a density must de- 
crease with the second power of the correspond- 
ing intensity.” 

“‘And hence, as my experiments prove, the 
change in density is proportional to the square 
of the electric intensity.’’ 

As a matter of fact, even a cursory exami- 
nation of my paper will show that the whole 
point of my argument rests on the fact that it 
is the second and not the first power which is 
involved. For the qualitative equation is 


ULS= TIL? X MILT, 
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2. €., density varies with the inverse square of 
voltivity and directly as compressibility. 

Since, then, my theory calls for a change in 
density proportional to F? and since compres- 
sional energy varies as the second power of the 
compression, my theory makes the compres- 
sional energy vary as the fourth power of the 
electric intensity. 

Dr. Franklin later says (last par.) : 

“Tf, however, the compressional energy 
were proportional to the fourth power of the 
resultant field intensity, then * * * gravitation 
would be provisionally explained.”’ 

Out of Dr. Franklin’s own mouth, therefore, 
we have it that my theory provisionally ex- 
plains gravitation. 

As regards the second point, he says: 

‘« Professor Fessenden, in his article referred 
to, speaks quite in general of the compression 
of the ether near a charged body, or ion, with- 
out localizing the distortion.”’ 

But thisis not true. I have given the precise 
and exact distribution, par. 40, where I state, 

‘(This change in density varies as the fourth 
power of the distance from the corpuscle.’’ 

I do not wish to complain, but no one cares 
to be continually misrepresented, and it is 
much to be regretted that Dr. Franklin was 
not able to note that I had covered the points 
he has criticised. 

Thirdly, Dr. Franklin says (p. 889, 1st col. 
bottom): 

‘One might therefore expect that an hy- 
pothesis as to the constitution of matter which 
clears up the nature of inertia, even pro- 
visionally, would throw some light upon the 
nature of gravitation, but it does not seem to 
be so, and Professor Fessenden must needs say 
more from his point of view before we will be 
convinced.”’ 

But this is just what my theory doesdo. As 
I have pointed out elsewhere this is one of the 
very strongest points in favor of my theory, 
and in the paper criticised I have explicitly 
stated this, as, to quote (par. 41): 

“The inertia of the atom is due to the elec- 
tromagnetic inductance of the corpuscular 


charge, and gravity is due to the change of 


density of the ether surrounding the corpus- 
cles, produced by the electrostatic stress of the 
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corpuscular charge. 
a constant ratio.’’ 

Having thus answered all of Dr. Franklin’s 
objections to my theory, I must now call atten- 
tion to some very serious misstatements. 

To take the firstone. He says (p. 887, par. 2): 

‘« Professor Fessenden claims to have derived 
numerical functional relations [the italics are 
Professor Franklin’s] with the aid of his Quali- 
tative Mathematies.”’ 

Now it is very wrong to say this. If I were 
to write an article in a scientific paper, stating 
that Dr. Franklin believed that the earth was 
flat, and after stating that this was believed by 
scientists to be impossible, ‘on definite rational 
grounds,’ and inviting my readers ‘to ignore’ 
his arguments, Dr. Franklin would justly con- 
sider that he had reason for complaint. But 
he would not have so much of reason as I have, 
for whilst Dr. Franklin has never, to my knowl- 
edge, published his opinions on this matter, I 
have, in no less than four papers, explicitly stated 
views which are the exact reverse of those Dr. 
Franklin attributes tome. In the very paper he 
is criticising I say (par. 5): 

“ Qualitative Mathematics, as its name signi- 
fies, is used, not for the exact determination of 
numerical values, but for the prediction and 
classification of phenomena.’’ 

I really could not put it any plainer. I do 
not see why Dr. Franklin makes his statement. 
He cannot point to any statement or any work 
which I have ever done in which I have tried to 
deduce numerical relations by means of quali- 
tative mathematics. 

So far from this being the case, I have fre- 
quently stated exactly the opposite. As in- 
stance the above quotation. Also in my paper 
on the ‘ Nature of Electricity and Magnetism,’ 
Phys. Rev., Jan., 1900. Also, in my paper 
in the Electrical World, of some years ago, I 
point out very specifically that this same 
numeral coefficient, which Dr. Franklin says I 
have overlooked, cannot be determined by 
Qualitative Mathematics, and I then go on to 
point out,that since, this coefficient being of 
zero quality, we can always make it equal to 
unity by choosing suitable units, it is a matter 
of no consequence in discussing the nature of 
phenomena, however important it is as regards 


Mass and gravity thus bear 
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the quantity of the action. Thus, so far from 
overlooking it, I called attention to it, no less than 
four years before Lord Rayleigh did, in the article 
of his which Dr. Franklin quotes. 

So much for my theory. As regards my 
practice, one has only to read any of the papers 
in which I have used this method to see that I 
have never used other than experimental means 
to determine this unknown coefficient of zero 
dimensions. For example, in my paper on the 
nature of electricity, I first show that specific 
inductive capacity & is a density, and I then 
find, by experiment, what numeric & must be 
multiplied by to get the actual value of that 
density. Similarly, in the same paper, having 
shown that the magnetic coefficient a has the 
quality of hysteresis, I then proceeded, by ez- 
perimental means, to find what the numerical 
relation between the two is. 

A second misstatement is the following (p. 
888, par. 4): 

“Maxwell showed that the mechanical 
stresses in the dielectric tend to produce a 
diminution of volume.”’ 

There are no less than three mistakes in 
thése lines. In the first place Maxwell never 
showed anything of the kind, and Dr. Franklin 
cannot refer to any passage in his writings 
where any change of volume, due to the elec- 
trically produced dielectric stresses is even 
hinted at. Second, the Maxwell stresses are 
incapable, as has been pointed out by several 
eminent physicists, of giving any diminution in 
volume, except on making assumptions not 
contained in Maxwell’s theory or in his writ- 
ings. Thirdly, the change in volume is not a 
diminution, but in the most general case an ex- 
pansion, and only under certain conditions does 
it become a diminution. 

Quinke had previously worked along that 
line, and found that some dielectrics expanded 
and others contracted, but did not give the law 
of the change. It was not until I had shown 
that contracting dielectrics behaved as negative 
uniaxial crystals in Kerr’s phenomena, and did 
not obey the Maxwellian law, 1 | / ku = veloc- 
ity of light, whilst expanding dielectrics behaved 
as positive crystals and did obey that law; also 
that the compression depended upon the square 
of the electric intensity and the compressibility, 
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and that mixtures and ionized compounds con- 
tracted whilst pure dielectrics expanded, that 
the phenomenon was exactly formulated, by me, 
as follows: 

‘“All simple non-ionized dielectrics expand 
under electric stress, the change in volume be- 
ing proportional to the square of the electric 
intensity, and inversely as the compressibility ; 
they act as positive uniaxial crystals in Kerr’s 
phenomenon, and obey Maxwell’s law for the 
refractive index.’’ 

On p. 888, par. 2, he says: 

‘Physicists have known for many years’’ 
that attraction is to be attributed to ether en- 
ergy, which decreases as the bodies approach 
each other.’’ 

Has this statement any basis of fact? Can 
Dr. Franklin adduce a particle of evidence to 
show that Hick’s bubble theory, as developed 
by McAulay, or Newton’s, or that theory of 
Bjerknes’s which Larmor seems to regard with 
some favor, is more probable than the old cor- 
puscular one (of le Sage? I write away from 
my books). As a matter of fact, can Dr. 
Franklin refer to the slightest evidence that 
ether is necessary to transmit gravitational 
force? And if Kelvin’s value for the ether 
constants were correct, would this not be very 
improbable? And had it ever been shown that 
the ether has the properties requisite to do it, 
before I showed it, a couple of years ago? 

Still one more point, and I mention this be- 
cause I think Dr. Franklin has been a little un- 
fair. In writing of the electrical theories of 
matter, he does it in such a way, no doubt un- 
intentionally, as to convey the impression that 
the theories I have advanced are not original 
with me, but form a part of the common scien- 
tific stock of knowledge. For instance, in 
speaking of the ‘electrical hypothesis of the 
constitution of matter.’ 

But it was the writer who first introduced 
the idea of the universal association of the elec- 
trical charge with matter. I believe that it is 
a fact that Dr. Franklin cannot refer to a single 
sentence in all scientific literature in which this 
theory was put forward, still less any proof 
given, prior to my papers of 1891 and 1892 in 
the Electrical World and SciENcE, with their 
contained proofs. Prior to that date the ionic 
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charge had never been considered in connection 
with the atom save in relation to chemical and 
molecular effects. 

The last statement I shall criticise is the fol- 
lowing: He says (p. 888, 3d par.): 

“It is now pretty well established that the 
ether energy having to do with electrical at- 
traction and repulsion is dependent upon a sort 
of shearing distortion of the ether unaccompanied 
by any sensible diminution of volume, that this 
ether distortion is what is known as electric 
field, that the propagation of this energy con- 
stitutes electrical waves, and that the movement 
of the ether which comes into play during the es- 
tablishment of this shearing distortion, or which 
comes into play while distortion at one place 
is relieved and distortion at a contiguous place 
is built up, is what is known as magnetic field.”’ 

Surely not!! So far from being established, 
Dr. Franklin cannot adduce the slightest par- 
ticle of evidence for it. Though Maxwell and 
Lodge have used this theory, yet both Lord 
Kelvin and Professor J. J. Thomsun have sug- 
gested exactly the opposite theory, and Heavi- 
side has pointed out (Electromagnetic Theory, 
Vol. 1), that the theory which Dr. Franklin 
states is ‘pretty well established’ is at present 
as hard to reconcile with the facts as the other 
theory, so that the weight of authority would ap- 
pear to be fairly evenly divided. And one of our 
greatest living physicists, J. J. Thomson, uses 


the opposite theory, of late exclusively. More- 


over I have elsewhere pointed out that the varia- 
tion of / with the first power and of & with the 
second power is conclusive proof that the op- 
posite theory istrue.* If we chose to be uncon- 


* Those who are acquainted with my work on the 
nature of electricity and magnetism may remember 
that the proof that magnetism was a shear was based 
upon the following : 

(a) The determination of the fact that either & or 
# must be a density, thus confirming Williams’s 
result. 

(b) The demonstration of the fact that whichever 
one of the two & or # isa density, must depend upon 
the first power of the corresponding force, whilst the 
other must depend upon the second power of the cor- 
responding force. 

(ce) The experimental determination of the fact 
that / varies with H whilst k varies with F’. 

A second proof was then indicated, depending upon 
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vinced by this, then there is not the slightest 
evidence one way or another, and Dr. Franklin 
ean add considerably to his already brilliant 
reputation by producing some evidence in favor 


of his statement. 
REGINALD A. FESSENDEN. 


A BIBLIOGRAPHIC CATCH TITLE FOR THE YEARS 
1900 to 1999. 


In a note published in SciENcE, May 11th, I 
called attention to a bibliographic matter which 
I wish to return to again. 

Some twenty years ago I adopted the plan of 
placing all bibliographic titles at the end of an 
article in a single list with authors’ names ar- 
ranged alphabetically and each author’s papers 
arranged chronologically. Asan essential part 
of the plan, the citation in the text consisted 
simply in giving the author’s name and the last 
two figures of the year of publication preceded 
by an apostrophe. To avoid ambiguity, in case 
two or more cited papers were published by an 
author in one year, the abbreviated dates were 
followed by a lower-case letter used as an ex- 
ponent. This plan has been kept up since then 
in the ‘Contributions from the Zoological Lab- 
oratory at Harvard College.’ Owing to its 
simplicity and the evident advantage which it 
gives the reader by acquainting him at once 
with the date of the paper cited, this plan has 
come into rather common use. 

The apostrophe used to mark the omission of 
the first two figures of the year-date could not be 
used without ambiguity for dates subsequent to 
1899, and I have consequently urged in the note 


the nature of the Lagrangian terms involved in the 
change of & and y in elastic phenomena. 

I have now to add a third. Briefly stated it is 
as follows: Since either kor / is a density, then 
either H must be a shearing stress and Fa velocity or 
vice versa. It igs next shown that in the electric cur- 
rent we have a non-conservative system, and from 
quite general principles it is shown that it is the non- 
conservative system which must involve the veloci- 
ties. And it is shown that under no circumstances 
could the equation expressing the amount of the [?R 
loss be of the form it is if # were a shear, since in 
that case an operator which experiment shows is at- 
tached to an electric term would be connected with a 
magnetic term instead. 
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referred to that the apostrophe should be used 
to indicate an omitted 18, never an omitted 19. 
It then occurred to me that a comma might be 
similarly used to denote the omission of 19; 
but there seemed to be such important objec- 
tions to this, that I dismissed the matter without 
further thought until, a few weeks ago, I re- 
ceived a letter from Mr. R. Pearl of the Uni- 
versity of Michigan, in which he urged the 
desirability of adopting some method of abbre- 
viation, and suggested the use of a period. 
There are, however, quite as serious objections 
to a period as toacomma. After some corre- 
spondence on the matter it has seemed to both 
of us that the colon so used would afford the 
best solution to the problem; but in order to 
avail ourselves of other possible suggestions, 
we desire to call attention to the matter in 
SCIENCE. 

The signs hitherto considered and some of 
the more obvious objections to them are the 
following: The comma would be objectionable 
because in almost every citation two commas— 
one for punctuation, the other to mark the 
elision—would be brought together, and no 
proof-reader could be expected to accustom 
himself to the anomaly; thus in a recent publi- 
cation, if the dates had been 1993, etc., instead 
of 1898, etc., the use of the comma would have 
given this undesirable result: ‘‘In Anurida, 
as in Orthoptera (Wheeler, ,93; Heymons, 
,95) and Lepisma (Heymons, ,97*), ete.’’? The 
period is so commonly used as a decimal point, 
that .98 or .97°, for example, would be mislead- 
ing. It would clearly be of some advantage to 
have a character that should stand, like the 
apostrophe, on a line with the tops of the 
figures; but the various signs which usually 
have that position, as the asterisk, obelisk, etc., 
have such a fixed usage, as a means of referring 
to footnotes, that it seems unwise to employ 
any of them for this purpose. An “inverted 
period would be open to the objection that a 
defective apostrophe could not be distinguished 
from it. The dash takes up too much room; 
the hyphen, though shorter, is not better in this 
respect than the colon, and has the disadvan- 
tage that, in the case of papers occupying more 
than a single year in publication, it now has to 
serve for omitted digits which might, or might 
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not, be the figures 19, for which we should 
wish it invariably to stand. 

So far as I recall, there is only one usage, 
except that of ordinary punctuation, to which 
the colon has been put that would be liable to 
interfere with its use for the purpose contem- 
plated here. It has been used to separate the 
number designating a volume from that desig- 
nating the first page of an article in that volume 
—a substitute for the letter p. Since in the 
proposed usage the colon would stand between 
the name of the author cited (not a number) 
and the last two figures of the year in which 
his paper was published, I think no ambi- 
guity could arise. If, however, serious objec- 
tions to the use the colon, or a better plan, 
occurs to any one interested in the matter, 
both Mr. Pearl and the writer would be glad 
to profit by suggestions communicated through 
SCIENCE or directly. BE. L. Mark. 

HARVARD UNIVERSITY, 

December 13, 1900. 


ASTRONOMISCHER JAHRESBERICHT. 


EAcH year there is being issued under the 
editorship of Professor Dr. W. Wislicenus, from 
the press of Georg Reimer, an Astronomischer 
Jahresbericht, or annual review of all kinds of 
astronomical publications, including writings on 
geodesy and navigation if not too remotely con- 
nected with astronomy. This work is carried 
on under the supervision of the Astronomische 
Gesellschaft. The first volume contains the 
publications of 1899, and consists of xxiv + 537 
pages, 8vo. This was issued in the spring of 
1900. 

In the interests of publishers, of readers and 
of the nation which he represents, the associate- 
editor for the United States desires to make the 
compilation and review of American publica- 
tions on the above named subjects as complete 
as possible. To this end he invites authors and 
publishers to favor him with the title and place 
of publication of each book or article issued 
during 1901 and each subsequent year or a 
copy of the same if convenient that it may be 
reviewed for this purpose. The reviews are 
merely explanatory—unot critical. 

HERMAN 8S. Davis. 


INTERNATIONAL LATITUDE OBSERVATORY 
GAITHERSBURG, MARYLAND. 
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DIFFRACTION GRATINGS FOR GRATUITOUS 
DISTRIBUTION. 


To THE EDITOR OF SCIENCE: Two or three 
years ago while engaged in some experimental 
work on the reproduction of diffraction grat- 
ings by photography, I devised a method of 
copying a Rowland 14,000 line to the inch 
grating, and silvering the copy, transforming 
it into a reflecting grating. The original was an 
excellent glass grating kindly loaned to us by 
the Johns Hopkins University. I was unable 
to get satisfactory copies with the bichromated 
gelatine but succeeded very well with albumin. 
I found this difficulty, however. To reproduce 
so fine a spacing it was necessary to use an ex- 
ceedingly thin film, so thin, in fact, that the re- 
tardation of the light waves in traversing the 
‘bars’ was insufficient to give spectra of any 
brillianey. By thickening the film I was able 
to get a brilliant grating occasionally, but 
usually the lines ran together. It then occurred 
to me to silver the gratings, for the retardation 
by reflection is four times the retardation by 
transmission. The thin film failures, which I 
had thrown into a drawer as scrap plate-glass, 
were accordingly immersed in a chemical silver- 
ing solution, and when washed and dried were 
found to give brilliant spectra. One of these 
was exhibited by Professor Boys at a conversa- 
zione of the Royal Society about two years ago. 
Having about thirty of these gratings, which, 
while not as perfect as an original Rowland 
grating, being made on ordinary plate glass, are 
nevertheless suited for the ordinary purposes of 
the laboratory, I am desirous of placing them 
where they will do the most good. There must 
be among our many universities some physical 
laboratories which are not fortunate enough to 
have a good diffraction grating. I shall be very 
glad to distribute these copies to laboratories 
desiring them, as long as the supply holds out. 
I shall be glad if applicants will state whether 
the laboratory possesses a good spectrometer, 
and also the number of students engaged in the 
pursuit of physics. Some of the gratings are 
very good indeed, others quite poor as to gen- 
eral appearance, but all will give tolerably 
good spectra, and can*be used for wave-length 
determinations. They will show the nickel 
line between the sodium lines in the solar 
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spectrum very distinctly. Applications from 
high-schools will not be considered. Failure to 
receive any reply must be taken as evidence 
that the supply has been exhausted. 


R. W. Woop. 
UNIVERSITY OF WISCONSIN. 


NOTES ON INORGANIC CHEMISTRY. 
ARGON AND ITS COMPANIONS. 


On November 15 a paper was read before 
the Royal Society by Professor William Ramsay 
and Dr. Morris W. Travers on ‘Argon and its 
Companions,’ which was a continuation of the 
previous papers of the same authors on the inert 
gases of the atmosphere. In the early summer 
of 1898 the discovery of neon and krypton was 
announced, and later a heavier atmospheric gas 
was found, to which the name xenon was given. 
At that time krypton and xenon were not 
obtained in a condition pure enough for the 
investigation of their physical constants. 

The present paper deals chiefly with these 
three gases, which have been isolated and 
studied. By the evaporation of a large amount 
of liquid air a mixture of argon, krypton and 
xenon was obtained, the former largely pre- 
dominating. This mixture was liquefied by 
liquid air and the three separated by fractional 
distillation, many times repeated. At the tem- 
perature of boiling air krypton has consid- 
erable vapor-tension, while that of xenon is 
scarcely appreciable. Neon was isolated from 
the first portion of gas escaping from boiling 
air. This consisted chiefly of nitrogen, which 
was then liquefied and a part of the liquid 
evaporated by passing through it a current of 
air. This gas, after the removal of the oxygen 
by hot copper, contained most of the helium 
and neon present in theair. After purification 
from nitrogen in the usual manner, the helium 
and neon were separated from the argon pres- 
ent by fractional distillation. Toseparate these 
gases was very difficult, but was finally accom- 
plished by condensing the neon by means of 
boiling hydrogen. In this way pure neon was 
obtained. 

A determination of the ratio of the specific 
heats of these gases showed that they are all 
monatomic. A number of the physical prop- 
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erties of these gases were determined, which 


are given in the following table : 


q 
el || : q g q 
5 q is) A, ° 
= S) 8D Bb a 
Ct) () A H oO 
tee] A < Md 4 
Refractivities 
(G82) soc oaodoecode 0.1288 | 0.2345 0.968 1.449 2.364 
Densities of gases | 
((Q=39) -sodsadsc000 1.98 9.97 19.96 | 40.88 64 
Boiling points at 86.92 | 121.33° | 163.9° 
VEO WAN ss590s00000 ? i abs. abs. abs, 
Critical tempera- Below | 155.69 | 210.5° | 287.7° 
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Critical pressures.... 43.5. 


meters. 
Vapor-pressure 
HOI) caamsdcoa0s000 ? ? 0.0350} 0.0467 | 0.0675 
Weight of 1 cc. of 1.212 | 2.155 3.52 
liquid. seo se00 2 2 gms. gms. gms. 
Molecular yolume...| ? ? 32.92 37.84 36.40 


In the vacuum tube neon is extremely bril- 
liant and of an orange-pink hue, and is char- 
acterized by multitude of intense orange and 
yellow lines; krypton is pale violet, and xenon 
is sky-blue. 

The five elements clearly form aseries in the 
periodic table, between the seventh and the 
first groups, that is, as a transition from the 
most negative to the most positive group. This 
is of the greatest interest, since in two recently 
published papers Ladenburg has given the 
atomic weight of krypton as about 59, placing 
the element between nickel and copper. It 
could thus find no place in the periodic table, 
as it is now understood. On the other hand, 
as determined by Ramsay and Travers, the 
elements find a natural place in the eighth 
group, as a transition from the negative series 
of the seventh group to the positive series of 


the first group. 
Uo lbp 1ef 


THE RESIGNATION OF PRESIDENT MENDEN- 
HALL. ; 

Men of science everywhere will learn with 
deep regret that Dr. Thomas C. Mendenhall 
has been compelled by ill health to resign the 
presidency of the Worcester Polytechnic In- 
stitute. Fortunately President Mendenhall’s 
health has only been injured by the great 
amount and responsible character of the work 
he has undertaken, and there is every reason to 
believe that after rest in Europe he will return 
prepared to continue work as important as that 
which he has already accomplished at the Ohio 
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State University, the Imperial University of 
Japan, the U. S. Signal Service, the Rose Poly- 
technic Institute, the U. S. Coast and Geodetic 
Survey and the Worcester Polytechnic Insti- 
tute. It is known to all men of science that, 
while occupying executive positions of great 
responsibility, President Mendenhall has car- 
ried out scientific researches of the utmost im- 
portance, and has taken an active part in all 
movements for the advancement and diffusion 
of science in the United States. He is one of 
the most efficient members of the National 
Academy of Sciences and of the American Asso- 
ciation for the Advancement of Science, of which 
he has been president. He is now president of 
the American Metrological Society, chairman of 
the Massachusetts Highway Commission and a 
leader in many important scientific movements. 
As one of the editors of this journal since its 
reorganization six years ago his services haye 
been invaluable. The grounds of President 
Mendenhall’s resignation, the reluctance with 
which it was accepted and the great value of 
his work at the Worcester Polytechnic Insti- 
tute is shown by the following letters. The 
letter of resignation, dated October 15, 1900, is 
as follows : 


Hon. Stephen Salisbury, 
President, Board of Trustees. 


Worcester Polytechnic Institute : 
Dear Sir: 


I hereby tender my resignation as president of the 
Worcester Polytechnic Institute, to take effect on the 
first of July next. 

I send this communication so long in advance in 
order to afford ample time for the selection of a suit- 
able person to fill my place, and I hope I may be al- 
lowed to add a few words in acknowledgment of the 
continued and unvarying kindress which the board 
of trustees have shown me during my connection with 
the institute. 

As far as I can now remember every suggestion I 
have made relating to the management of the insti- 
tute has been approved by the board and every plan 
for its betterment that I have submitted has received 
its cordial, unanimous and hearty support. My per- 
sonal relations with the members of the board have 
been, without exception, agreeable ; everything that 
they could do to make my administration successful 
and my life in Worcester pleasant has been done, and 
I cannot give measure, however much I might multi- 
ply words, to the feelings of appreciation and grati- 
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tude with which I must always regard their consid- 
erate treatment of me during my term of service. 
Naturally it is with great regret that I look for- 
ward to the early breaking off of a relation which 
has been to me so satisfactory. During the past year 
the condition of my health has been such as to cause 
much anxiety and this has been increasingly so dur- 
ing the past few months. The conclusion has been 
forced upon me that I must indulge myself in a long 
vacation or period of rest as free as may be from care 
and responsibility, too long to be for a moment con- 
sidered compatible with a continuance of my con- 
nection with the institute. While thus compelled 
to seyer this connection, there is no small consolation 
in the fact that I leave the institution at a period 
which may fairly be called the most prosperous in 
its history. Its numerical strength has not before 
been equalled; its next graduating class will be 
larger than any that has preceded it; its material 
equipment in the way of apparatus, machinery and 
other appliances for instruction has been greatly in- 
creased during the last few years and is now as 
nearly adequate as that of the best institutions of its 
class ; during the same time new departments have 
been developed and specialization has increased ; its 
internal affairs are directed by a relatively large, 
able and harmonious corps of instructors, and it is 
everywhere admitted to be in the front rank of the 
engineering schools of the country. Whatever prog- 
ress towards this end has taken place during my 
administration, I wish to attribute to the generous 
support of the board of trustees, the cordial and en- 
thusiastic cooperation of the faculty, the earnest 
and conscientious devotion to work which is and, I 
think, always has been characteristic of the student 
body, and, finally, the growing interest of the alumni, 


now nearly a thousand in number, scattered over ~ 


the civilized world. The latter has been specially 
manifest on the organization of a number of new and 
active Alumni Associations, one of which is now to 
be found in almost every city of the first import- 
ance. 

Under the continued fostering care of those who 
have so generously and unselfishly supported it in the 
past and with any one whom the board of trustees may 
select at its head, I shall confidently expect it to 
maintain its rank among the leading exponents of 
technical education. 

I need hardly say that it will ever be a pleasure to 
me to further its interests in any way in my power. 

I am yours faithfully, 
T. C. MENDENHALL. 


On December 20th in reply, the following 
communication was sent to Dr. Mendenhall by 
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the committee on the part of the board of 
trustees :— 


President T. C. Mendenhall, Ph.D., LL.D., Wor- 
cester Polytechnic Institute :— 
Dear Dr. Mendenhall : 

Your letter of October 15, 1900, resigning your 
office as president of the Worcester Polytechnic In- 
stitute, has been received by the trustees with ex- 
pressions of profound surprise and regret. They 
deeply deplore the cause which alone necessitates 
this action on your part. They have been very slow 
and unwilling to admit the fact. In conference with 
you and at repeated meetings of the board, they have 
earnestly sought to find some way by which such a 
serious loss as your permanent separation from the 
institute might be averted. They are, however, 
compelled to recognize that your reasons leave them 
no option, either as respects your interests or those of 
the institute, and they therefore reluctantly accept 
your resignation as president of the institute to take 
effect, as you request, July 1, 1901. 

In thus regretfully acceding to your request, the 
trustees wish to thank you for your thoughtful con- 
sideration of the welfare of the institute in giving 
them timely notice of your decision, and for the most 
courteous terms in which you have made it known to 
them. They also desire to communicate to you and 
to place on record their high and grateful appreciation 
of your laborious, devoted and successful service for 
the institute. During your administration, which in 
July will cover seven years, the institute has steadily 
grown in its productive endowment; in the size 
and value of its plant; in the excellence of all its 
facilities ; and in the number of its faculty, instruc- 
tors and students. New buildings have been erected 
and equipped. Large additions have been made to 
machinery and apparatus. The courses of study have 
been extended, revised and brought to the highest 
standards. The success, high rank and deserved fame 
of the institute have been greatly and solidly in- 
creased. All this has, in large measure, been due 
to your wisdom, faithfulness, tact and unwearying 
courtesy as president. 

Nor would the trustees fail most cordially and 
thankfully to recognize the distinction which your 
ability as a scientific man, your skill and charm asa 
lecturer, and your ready, valuable and public spirited 
service of the city and the commonwealth, have given 
to the institute. In all these and similar directions 
your departure from among us will leave a vacancy 
not easy to fill. This adds to the pain with which, 
not only the institute, but also the city and the state, 
will lament your forced retirement on account of im- 
paired health. 
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The trustees assure you that they fully reciprocate 
your expressions of personal esteem and of gratitude 
for the most amicable relations which have always ex- 
isted between them and you. ‘They earnestly hope 
that the rest and relief from responsibility to which 
you look forward will speedily result in your com- 
plete restoration to health and in fitness for increased 
usefulness and happiness, and to this end their good 
wishes will always follow you. 

We remain, dear Mr. Mendenhall, on behalf of the 
trustees and with high regard, faithfully yours, 

STEPHEN SALISBURY, 

DANIEL MERRIMAN, 

C. G. WASHBURN, 
Committee of Trustees. 


THOMAS A. WILLIAMS. 


We learn with much regret of the death of 
Professor Thomas A. Williams, assistant-chief 
of the Division of Agrostrology, U. S. De- 
partment of Agriculture, and a well known 
authority on botany and agriculture. He died 
at his home, near Washington, on December 
23d, at the early age of thirty-five years. The 
high esteem in which Professor Williams was 
held by his colleagues is expressed in the fol- 
lowing resolutions: 

It is with feelings of profound sorrow and regret 
that we, the employees of the Department of Agri- 
culture, learn that death has removed from among us 
our beloved companion and co-worker, Thomas A. 
Williams, a classmate and intimate associate of many 
of our number. His broad knowledge of scientific 
matters, his keen appreciation of nature, his kind 
and forbearing disposition has endeared hin: to all. 
He was known to his associates as an indefatigable 
worker and investigator. 

Resolved, That in the death of Professor Thomas A. 
Williams, science and agriculture have suffered a 
great loss, and we, his associates, a dear friend, whose 
self-forgetfulness in his kindly consideration for the 
feelinus of others, and uniform cheerfulness, often 
under conditions of severe physical suffering, revealed 
a lovable character of the highest Christian type. 
The loss to the Division of Agrostology is irreparable. 
In the performance of his official duties he had proved 
himself an excellent executive and an organizer of 
unusual merit and his relations with his associates 
in office were always such as to command the highest 
esteem and respect. He never shirked a duty, and 
however difficult the undertaking, the work per- 
formed by him was done most creditably. His loss 
will be felt most keenly by his associates in the di- 


SCIENCE. 


[N. S. Vou. XIII. No. 314. 


vision, and his memory will remain with them as one 
whose exemplary life and steadfastness of purpose 
they should strive to emulate. 

Resolved further, That we tender to his bereaved 
family our heartfelt sympathy in their great loss and 
invoke for them the blessing of the Heavenly Father, 
who alone can heal the broken heart and give lasting 
comfort. 

Resolved, That copies of these resolutions be sent 
to the family of the deceased and to the various daily 
and scientific journals. 

COMMITTEE ON RESOLUTIONS FOR THE 
DEPARTMENT OF AGRICULTURE. 


WASHINGTON BIOLOGISTS’ FIELD CLUB. 
WASHINGTON, D. C., December 27, 1900. 

Whereas, We have learned with sorrow and a sense 
of deep personal loss of the sudden death of our fellow- 
member, Thomas A. Williams. 

Resolved, That the Standing Committee of the 
Washington Biologists’ Field Club voices the feeling 
of every member in paying tribute to the memory of 
Mr. Williams, whose gentle and kindly disposition, 
charming good-fellowship and sterling qualities en- 
deared him to every one of us. We recall with 
pleasant remembrances his interest in the work of 
the Club and its social relationships, as well as the 
many delightful hours spent with him in the field. 
We extend our heartfelt sympathy to Mrs. Williams 
in this the hour of her great bereavement, which we 
hope may be lightened by the thought that he passed 
away in the same peaceful and tranquil spirit in 
which he had lived. 

Resolved, That a copy of this tribute be sent to the 
family of the deceased, and that it be published in 
The Plant World, of which he was an editor, and in 
SCIENCE. 

By direction Standing Committee, 
Washington Biologists’ Field Club, 
CHARLES LOUIS POLLARD, 
Chairman, 


THE AMERICAN SOCIETY OF NATURALISTS. 

THE Society met at Johns Hopkins Univer- 
sity, Baltimore, on the 27th and 28th of Decem- 
ber. In addition to serving as a center for the 
important affiliated societies devoted to the 
natural sciences, the Society as usual had 
what may be regarded as two scientific sessions. 
The address of the president, Professor E. B. 
Wilson, printed above, was given at the 
annual banquet on Friday evening, and on 
Thursday afternoon a discussion, which will 
also be printed in this Journal, took place, its 
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subject being ‘The Attitude of the State towards 
Scientific Research,’ and the speakers being 
Professor H. F. Osborn, Dr. L. O. Howard, 
Professor W. B. Clark, Dr. B. T. Galloway and 
Professor William T. Sedgwick. 

The business transacted by the Society in- 
eluded an appropriation of $50 toward the sup- 
port of the university table at the Naples 
Zoological Station, and $50 to support a 
table at the Marine Biological Laboratory at 
Woods Holl. It was also voted that a commit- 
tee of five be appointed by the incoming execu- 
tive committee to select appointments to the 
university table at Naples, and to raise, if pos- 
‘sible, additional funds for its support. A reso- 
lution was passed protesting against the duty 
on wax and other models intended for scientific 
research in educational institutions. 

The most important business transacted by 
the Society was the consideration of its relations 
to the Naturalists meeting simultaneously at 
Chicago. The action taken was as follows: 
(1) Section 1, of Article IV, which limited the 
territory for holding meetings, was striken out 
-of the Constitution and was transferred to the 
By-Laws. (2) This By-Law was temporarily 
‘set aside for the purpose of providing for the 
meeting of the Society in Chicago in 1901. (8) 
The Executive Committee was empowered to 
‘confer with those interested in the formation 
of a Western Branch of the Society. 

Officers for the ensuing year were elected as 
follows : 

President, Wm. T. Sedgwick ; Vice-Presidents, L. O. 
Howard, L. M. Underwood, J. Walter Fewkes ; Sec- 
retary, A. D. Mead ; Treasurer, M. M. Metcalf; Ea- 
ecutive Committee from Society at Large, G. H. Parker, 
J. McK. Cattell. 


THE AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE. 

A MEETING of the Council of the American 
Association for the Advancement of Science 
was held at Johns Hopkins University, Balti- 
more, at one o’clock on December 28th, with 
the president of the Association, Professor R. 
S. Woodward, in the chair. Professor C. S. 
Minot, the president-elect, was also in attend- 
ance. 

The permanent secretary, Dr. L. O. Howard, 
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made a report on the affairs of the Association, 
including the preparations for the meeting next 
August at Denver. Professor L. G. Carpenter 
has been in charge of the local arrangements, 
and has visited the officers of the Association 
and the leading scientific centers of the Hastern 
States in the interest of the meeting. 

Local committees were appointed in a large 
number of places throughout the country to 
forward the interests of the Association in dif- 
ferent regions. 

A committee was appointed to inquire 
whether universities and other scientific insti- 
tutions would set aside a week during the win- 
ter for the meetings of scientific and learned so- 
cieties. 

Miss Watson presented her resignation as as- 
sistant secretary of the Association, and was 
elected a life member in recognition of her long 
and efficient services. 

247 new members were elected, which makes 
the total membership of the Association over 
2,000. 

The contract made by the Association with 
The Macmillan Company was presented. It 
carries out the arrangements made at the New 
York meeting, in accordance with which 
SCIENCE is sent free of charge to all members of 
the Association. 


SCIENTIFIC NOTES AND NEWS. 

WE expect to publish in early issues accounts 
of the scientific proceedings of the societies 
that met during Christmas week. Inthe mean- 
while it may be stated that Professor W. T. 
Sedgwick, of the Massachusetts Institute of 
Technology, has been elected president of the 
American Society of Naturalists ; Professor J. 
S. Kingsley, of Tufts College, president of the 
American Morphological Society ; Professor W. 
H. Welch, of the Johns Hopkins University, pres- 
ident of the American Society of Bacteriologists; 
Dr, Erwin F. Smith, U.S. Department of Agri- 
culture, president of the Society of Plant Mor- 
phology and Physiology; Dr. Frank Russell, 
of Harvard University, president of the Folk- 
lore Society; Professor Josiah Royce, of Harvard 
University, president of the American Psycho- 
logical Association; Professor E. H. Moore, of 
the University of Chicago, president of the 
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American Mathematical Society, and Professor 
W. I. Clarke, of the U. 8. Geological Survey, 
D. C., president of the American Chemical 
Society. 

THE Presidents of sections for the meeting of 
the British Association for the Advancement of 
Science, which will be held in 1901, at Glasgow, 
commencing on September 11th, will be as fol- 
lows: 


Section A.—Mathematical and Physical Science, 
Professor Perey A. MacMahon, F.R.S. 

Section B.—Chemistry, Professor Percy Frankland, 
F.R.S. 

Section C.—Geology, Mr. John Horne, F.R.S. 

Section D.—Zoology, Professor Cossar Ewart, F.R.S- 

Section E.—Geography, Dr. H. R. Mill, F.R.G.S: 

Section F.—Statistics and Economic Science, Sir 
Robert Giffen, F.R.S. 

Section G.—Engineering, Mr. R. E. Crompton. 

Section H.—Anthropology, Professor D. J. Cun- 
ningham, F.R.8. 

Section I.—Physiology, Professor J. G. McKen- 
drick, F.R.S. 

Section J.—Botany, Professor I. Bayley Balfour, 
F.R.S. 


AT the annual election of the New York 
Academy of Medicine on December 20th, the 
following officers were chosen: President, Dr. 
Robert F. Weir; Vice-President, Dr. Charles M. 
Dana ; Recording Secretary, Dr. John H. Huddle- 
stone ; Corresponding Secretary, Dr. Louis F. 
Bishop. 

AT the meeting of the Royal Statistical Soci- 
ety, on December 18th, a Guy medal was 
awarded to Mr. J. A. Baines, for his services to 
statistical science and a Howard medal and a 
prize of one hundred dollars to Dr. J. F. J. 
Sykes for his essay on ‘The Results of State, 
Municipal and organized Private Action on the 
Housing of the Working Class in London and 
other Large Cities in the United Kingdom.’ 


PROFESSOR W J McG#E, of the Bureau of Amer- 
ican Ethnology, has. returned to Washington 
from a field trip through parts of Arizona, Sonora 
and Lower California. Outfitting at Phoenix 
about the middle of October, he traversed the 
sparsely settled plains southward to the Inter- 
national boundary at Santo Domingo, and 
thence to the village of Carborca. From this 
point the party worked down the sandwash of 
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Rio San Ignacio (or Rio Altar) to the coast of 
the Gulf of California, where the Tepoka In- 
dians lived until recently. Finding this tribe 
extinct, the expedition returned by a new route 
to Santo Domingo, and took the historical 
Yuma trail—now completely abandoned—to 
Rio Colorado. Here the territory of the Co- 
copa Indians was visited, and fairly extensive 
collections were for the first time made among 
them. Mr. DeLancey Gill, artist of the expe- 
dition, secured numerous photographs and 
sketches of the tribes and their territory. 

Dr. L. A. BAUER, in charge of the magnetic 
work of the United States Coast and Geodetic 
Survey, returned to Washington on December 
15th, after having determined the sites of the 
base stations for the magnetic surveys in Alaska 
and in the Hawaiian Islands. 

COLONEL FIVE, who was in 1896 sent by the 
Belgian Government on a scientific expedition 
to the far East, has returned home. 

A MEMORIAL is being formed to commemorate 
the service to learning and letters of the late 
Professor Max Miller. The necessary steps are 
being taken to raise a fund, which, after pro- 
viding for some personal memorial, such as a 
bust, relief or portrait, should be handed over 
to the University of Oxford, and held in trust 
for the promotion of learning and research in 
all matters relating to the history and archeol- 
ogy, the languages, literature, and religions of 
ancient India. 

Dr. P. H. Kirscu died recently at Las Cruces, 
New Mexico. Dr. Kirsch received his doctor’s 
degree from Indiana University about 1888. 
He was a teacher and naturalist of high rank, 
and was superintendent of schools in Franklin 
and other towns in Indiana and also in New 
Mexico. He is the author of several papers on 
fishes, one on the fishes of the Gila River, and 
another on the sturgeons. 

For the purposes of the National Physical 
Laboratory, Queen Victoria has granted to the 
Royal Society, Bushey-house, Bushey-park. 

THE annual report of the Superintendent of 
Disbursements shows an increased demand on 
the part of the public for Government publica- 
tions and recommends that the issue of the 
monthly catalogue be enlarged, that permission 
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be granted to reprint documents of public 
interest and that a library be established, 
where not only national, but also State, mu- 
nicipal and foreign official documents may be 
preserved. j 


A TELEGRAM has been received at the Har- 
vard College Observatory from Professor Kreutz 
at Kiel Observatory, stating that a comet was 
discovered: by Giacobini at Nice, Dec. 20°, 313 
Greenwich mean time in R. A. 22" 32™ 0° and 
Dec. —22° 0’ 0’. Its daily motion in R. A. 
is + 6™ and in Dec. —8’. The discovery has 
been confirmed at the Lick Observatory, the 
comet having been observed by Professor Ait- 
ken on December 24th, 26th and 28th. 


Tum American Medical Association has ap- 
propriated $500 for researches. Applications 
for grants may be made during the present 
month to Dr. H. C. Wood, chairman of the 
Committee on Scientific Research, 1925 Chest- 
nut street, Philadelphia. 


THE Council of the American Chemical So- 
ciety has authorized the establishment of a local 
section with headquarters in Kansas City. 


AT a meeting of the Society of Arts, on De- 
cember 12th, Professor Frank Clowes, chemical 
adviser to the London County Council, read a 
paper on ‘The Treatment of London Sewage.’ 
According to the London Times Professor Clowes 
said the present system of treatment consisted 
in straining or ‘screening’ off the larger solid 
matters and then mixing the sewage with solu- 
tions of lime and sulphate of iron; the chem- 
ical precipitate thus produced was then allowed 
to settle, together with the finer particles in 
the sewage, by sending the sewage slowly 
through parallel channels on its way to the 
river. The screenings or ‘ filth’ were disposed 
of by being dug into the ground; the settled 
matter, or ‘sludge’ was sent in tank-steamers 
to be discharged out at sea; and the fairly clear 
‘effluent’ passed constantly into the river at 
Beckton, Barking or Crossness. Although the 
condition of the river had been improved it had 
to be remembered that the effluent of the sewage 
after it had been freed from visible foul matter, 
still contained in invisible solution a large 
amount of putrescible substance, which might 
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under suitable conditions lead to serious foulness 
in thestream. . In 1893 the Main Drainage Com- 
mittee of the London County Council started a 
large scale experiment on the bacteria] purifica- 
tion of sewage. This experimental treatment 
had been considerably extended in its scope and 
the results pointed to a general conclusion that 
the settled sewage might be purified to a far 
greater degree by encouraging the spontaneous 
purifying action of the bacteria which were 
present in the sewage itself. The effluent thus 
produced, without the intervention of chemicals, 
remained free from foul putrefaction, and was 
able to support the life of fish. Professor 
Clowes proceeded to describe the bacterial 
treatment by means of coke beds filled three 
or four times per 24 hours. The maintenance 
of the purifying action was due to the 
presence of bacteria upon the coke surface 
and to the adequate aération of these sur- 
faces by frequently exposing them to the 
oxygen of the air. The chairman expressed 
the opinion that the lecturer had rightly em- 
phasized the extreme importance of the sub- 
ject as a question of sanitation. The late Pro- 
fessor Faraday once called attention to the foul 
condition of the river as evidenced by the fact 
that a piece of card which he threw into the 
water disappeared when it became immersed to 
the extent of only one inch. Professor Poore 
told them that they were altogether on the 
wrong track, that they ought to restore the 
fertilizing materials, now permitted to go to 
waste, to the land, without the intervention of 
water, but for the present, at all events, he was 
crying in a wilderness. The only practicable 
method for the present generation seemed to be 
to minimize the inevitable nuisance as far as 
possible. He wished that Professor Clowes 
had given them some information with regard 
to the cost of the processes he recommended as 
compared with the cheapness of letting it 
alone. He desired to know how much land 
and what sized tanks would be required for the 
bacteriological treatment of the whole of the 
London sewage. He should have been glad if 
the lecturer had told them whether there were 
not other methods of applying the activity of 
bacteria to the purpose in hand. It was de- 
sirable to know whether the admixture of the 
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salt tidal water had an injurious effect on the 
bacteria contained in the effluent. 


UNIVERSITY AND EDUCATIONAL NEWS. 

By the will of Henry Villard, Harvard Uni- 
versity and Columbia University each receive 
$50,000. Among other public bequests is one 
of $5,000 to the American Museum of Natural 
History. 

Ripon CoLLEGE dedicated its new science 
building, Ingram Hall, on December 18th. The 
keys of the building were presented to the 
trustees by the principal donor, Mr. O. H. 
Ingram, of Hau Claire, and received, with a 
fitting response by President Flagg. The prin- 
cipal address of the occasion was by Professor 
John M. Coulter, of the University of Chicago, 
on ‘Some College Fallacies.’ The building, 
which has been completed this fall, cost about 
$33,000, of which sum Mr. Ingram gave nearly 
$18,000 and Dr. Pearsons $5,000. The pleas- 
ant feature of the dedication exercises was a 
special gift by Mr. Ingram which wiped out a 
small debt remaining upon the building and al- 
lowed about $1,300 to be applied to the equip- 
ment. The building is three stories high and 
modern in all details of its construction. 


THE new building of the Medical College of 
Cornell University was formally opened on 
December 29th. Addresses were made in the 
afternoon by President Schurman, Dr. Stimp- 
son, professor of surgery in the College, and 
Governor Roosevelt. In the evening, the new 
building was open to invited visitors. 

Dr. D. K. PEARsons has given Colorado Col- 
lege the $50,000 promised some time since, and 
it is reported that he has given Northwestern 
University $30,000 for the erection of a woman’s 
dormitory and $200,000 to an educational in- 
stitution, the name of which is not to be made 
public during his life time. A press dispatch 
from Chicago accounts for about two and a 
half million dollars given by Dr. Pearson mostly 
to educational institutions, and it is estimated 
that the sum of about five hundred thousand 


dollars has been given anonymously. The 
details of the gifts are as follows: 

TRS Kass CUES 2.co1c6905 pocccsboecnpacubadoooaugcdccc $295,000 
Chicago Theological Seminary ................. 280,000 
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Colorado College, Colorado Springs........... 150,000" 
Mount Holyoke College, Massachusetts..... 150,000: 
Berea College, Kentucky.........-:secseeseerers 150,000: 
Lake Forest University ...........0cseesssereeeee 125,000: 
Whitman College, Oregon 120,000: 
Knox College.........:..secseeseeeneee 100,000’ 
Drury College, Springfield, Mo................ 100,000’ 
Yankton College, South Dakota............... 100,000 
Presbyterian Hospital, Chicago ............... 70,000 
Pacific University, Oregon............:seeceere 60,000 
Carleton College, Northfield, Minn.. ........ 50,000. 
Fargo College, North Dakota ...............46 50,000 
Pomona College, California...............+...+ 50,000: 
Fairmount College, Kansas..............ss000 50,000: 
McCormick Theological Sem., Chicago...... 50,000: 
Chicago Young Men’s Christian Assoc...... 40,000: 
Olivet College, Michigan.........-......ssese0e 25, 000- 
Marietta College, Ohi0.......00...ccseceseeeeeene 25,000- 
Sheridan College, Wyoming...............++00 25,000: 
McKendree College..............+++ 25,000: 
Presbyterian Board of Missions ............... 20,000" 
Grand Prairie Seminary, Onarga, IIl......... 20,000: 
Anatolia College, Turkey ...........c...:0000+ 20,000: 
Woman’s Board of Foreign Missions......... 20,006 
Chicago Art Institute..............csesceeeeneeene 15,000 
Unknown College.........:...ecvecceeeeeeener sneer 200,000: 
Northwestern University...-.......se00 cesseeee 30,000° 
Colorado College ........::0.ssseessseenseeeseneeees 50,000 
Grand total.........-....sc00-ssscseeereesee $2, 465, 000 


It is generally believed that Dr. Pearsons’ 
anonymous gifts will bring the total close to. 
$3,000,000. 


Mr. W. J. THompson, of Pittsburg, has given: 
Washington and Jefferson College $50,000 for 
a library building and $10,000 for equipment. 

TuHE Hon. Roger Wolcott, formerly governor 
of Massachusetts, who during his life time gave 
liberally to Harvard University, has by his will 
bequeathed $20,000 to the institution. 


THE daily papers report that Mr. Alfred. 
Vanderbilt has given $30,000 to the bi-centen- 
nial fund of Yale University. ; 

AT the meeting of the trustees of Ripon Col-- 
lege, December 19th, President Flagg tendered 
his resignation. The administrative work of 
the college will continue in the hands of the 
dean of the faculty, Professor Marsh, as it has. 
during the fall term. 

ProressoR ARTHUR THOmpsON, of Oxford, 
has been elected Professor of Anatomy in the- 
Royal Academy, London. 
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A NOTABLE OFFICIAL REPORT. 
In our last issue we pointed out the ur- 
gency of an authoritative reply from the 
Naval Observatory to the criticisms on its 


management which have been uttered by 
parties entitled to the highest respect. We 


return to the subject to mention another 
point on which it is equally urgent that 
certain unfavorable impressions likely to be 
given by the annual report of the Observa- 
tory should be corrected. Precision and 
accuracy of statement are always expected 
in an official document, and there is no de- 
partment of the government in whose re- 
ports this quality is more confidently looked 
for than in that of the Navy. 
circulated by this department containing 


If a report is 


statements likely to be misconstrued, an 
earnest desire that public confidence in the 
Navy shall not be impaired will lead us to 
call attention to the statements and ask 
that they be supported, or so changed as 
not to give rise to misconstruction. Espe- 
cially is this the case with a paper from 
which astronomers the world over will 
draw conclusions as to the degree of pre- 
cision aimed at in describing the opera- 
tions of one of our scientific departments. 
We shall quote the passages we have in 


42 SCIENCE. 


‘mind and show wherein they seem to need 
strengthening. 

‘All the astronomical instruments of the Observa- 
tory have been steadily and continuously in use dur- 
ing the year on every clear night and day.” 


So comprehensive a statement as this can 
be made by no other observatory ; and the 
importance assigned it is shown by the 
prominence of its position, and its being re- 
peated by the Bureau in its report direct to 
the Secretary of the Navy. But in other 
passages of the report we find that the 9-in. 
transit circle was out of use undergoing re- 
pairs more than half the year, that little use 
was made of the 6-in. circle except to take 
the place of the 9-in., and that observations 
with the latter and with the photohelio- 
graph were suspended because the observ- 
ers were engaged in making preparations 
We find 
also that the total number of separate ob- 


for the total eclipse of the sun. 


servations with the prime vertical transit 
was 164, less than one-half the number of 
nights in the year, while those with the 
altazimuth, used as a zenith telescope, num- 
bered a little more than the days in the 
year. At the international geodetic stations 
the observers are expected to make about 
16 double observations on every clear night. 
We confess to some difficulty in interpret- 
ing and reconciling these statements. 

‘«The board chooses to assume that the salary of 
every professor of mathematics in the Navy, active or 
retired, except two at the Naval Academy, is charge- 
It there- 
fore charges in its exhibit the salaries of officers on 


able to the expenses of the Observatory. 


the retired list, and the salary of one officer still on the 
active list whose connection with the Observatory has 
long since definitely ceased for cause. By such flimsy 
expedients as this the expense column is easily 
swelled.”’ 
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The law provides for twelve professors on 
the active list. The exact number on the 
retired list we do not know, but certainly 
six, still living, have been retired from the 
Observatory and the Nautical Almanac 
Office, making a total of not less than 
eighteen. All but two of these would num- 

We find by reference to the 
passage alluded to in the report of the 
board, that five active professors with esti- 
mated salaries of $15,000 are charged to the 


Observatory, while the salaries of the pro- 


ber sixteen. 


fessors retired from active duty there are 
estimated in the total at $10,000. The 
salaries of the senior ones are $3,500. We 
do not know whether the $8,000 estimated 
is or is not more than that of the three 
others ; but it does not seem that it could 


be much in excess. We are therefore un- 


able to see what ground there can be for the 
statement we have quoted which implies 
that the salaries of sixteen professors were 
charged to the Observatory. 

In explanation of delay in publishing ob- 
servations the report says: 


“The delays in building, the labor of dismounting 
and remounting the instruments, the repairs and alter- 
ations of the same and their subsequent installation, 
the removal of the records and Observatory property, 
and generally the labor involved in settling in the new 
place, absorbed the entire time of the whole very 
limited working force of the Observatory for several 
years. * * * The force of the astronomical staff, 
sufficient for current work in settled times, was totally 
inadequate to bring up back work when the work had 
fallen behind. It wassimply a physical impossibility 
to keep up the publications, to make the current ob- 
servations and do the necessary work of removal at 
the same time. * * * It might have reasonably been 
shown that during the whole of this transition period 


current work was practically uninterrupted and that 
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the: number of observations made at the old and new 
Observatories kept pace with those made at Green- 
wich. * * * The facts were laid before the board and 


ignored by it. They would have shown to the credit 


of the Observatory.” 

In the Observatory report for 1892 
scarcely any astronomical observations are 
reported, except with the old equatorial, and 
in the report for 1893 it is still reported that 
few were made, ‘as all the principal instru- 
ments were undergoing repairs.’ 

The absorption of the entire time of the 
working force, for several years in the 
manner stated ; the impossibility of keeping 
up observations and their uninterrupted 
continuance, during this whole transition 
period on such a scale as to keep pace with 
Greenwich, are facts which seem to need 
That 
the board of visitors ignored them is true, 
—the implication that it did so because they 
- would have shown to the credit of the Ob- 
servatory we leave the men concerned to 


elucidation to make them consistent. 


answer. 


“A determined effort was made by the board to pre- 
vent, if possible, the appointment of new men to fill 
the vacancies created by the retirement of the older 
professors of mathematics at the Observatory. * * * 
Notwithstanding the efforts of the board to prevent 
it, these vacancies have all been filled in line with 
the traditional policy of the Observatory, which has 
always been to take for its staff young men of promise 
whose career was before them, in contrast with the 
plan, recommended by the board, of appointing at 
once to high office men whose scientific reputation 
was already established, and whose prejudices and 
animosities were mature and confirmed.”’ 


We find nothing in the report of the 
visitors implying that ‘ prejudices and ani- 
mosities ’ were to be considered as necessary 
qualifications for the offices to be created. 
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It would therefore seem that, in the opinion 
of the head of our Observatory, astronomers 
whose scientific reputation is established 
are, as a class, ‘men whose prejudices and 
animosities are mature and confirmed.’ 
We can only regret that his experience 
should have been such as to lead to this 
conclusion. 

A word about Leverrier and the Paris 
Observatory may serve to introduce a state- 
ment found in the papers appended to the 
“Report of the Board of Visitors.’ During 
the first half of the century the Paris Ob- 
servatory had fallen to so low an ebb that 
a radical reorganization was decided upon, 
and Leverrier was chosen as the man to 
effect the desired reform. 

He adopted the principle that his as- 
sistants must either quit the observatory or 
go to work. During his career he caused 
all the observations for fifty years back, 
which had lain unreduced, to be reduced 
by modern methods, arranged and pub- 
lished. He also kept up the regular re- 
duction and publication of current work. 
Besides carrying on all this regular work, 
he published a vast collection of researches 
by himself and others, which forms one of 
the greatest astronomical enterprises ever 
undertaken by one man, and laid much of 
the foundation of exact astronomy up to 
the end of the 19th century. 

In a letter to the Secretary of the Navy, 
found in Exhibit B, page 38, of the ‘ Report 
of the Board of Visitors,’ this work is dis- 
posed of in the following terms: 

“The most eminent astronomer that France has 


produced was an utter failure in the administration 
of the National Observatory at Paris, and was suc- 
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ceeded by an admiral of the navy under whose di- 
rection it was excellently administered.’’ 


The fact that the officer who succeeded 
Leverrier was retired from active service 
and had devoted his energy to astronomical 
work with such success that, before his ap- 
pointment, he had become one of the pro- 
fessional astronomers of the French Acad- 
emy of Sciences, was not stated in the letter. 

There are several other points in which 
the construction placed upon the Visitors’ 
report differs essentially from that which 
would be placed upon it by the ordinary 
reader; but we shall not stop to discuss 
them. One is “‘ that the Board actually pro- 
poses to remove the affairs of the Observa- 
tory from Government control.”’ The reader 
of the Visitors’ report will see for himself 
that nothing of this sort was intended. 

A charge of unfairness should, however, 
be noticed. A comparison of personnel, sal- 
aries and total expenses at Washington 
shows it to cost about 50 per cent. more 
than Greenwich or Harvard. In the report 
now under review a comparison is given 
limited to the scientific personnel of the 
three observatories, and, showing that of 
Washington to be less in total cost, and 
less than half in strength, as compared 
with either of the others. But this only 
emphasizes the extraordinary number of 
non-scientific employees and the magnitude. 
of the general expenses at our Observatory. 

A general remark on the Visitors’ report 
The careful 
reader of this paper will find it marked by 


may not be out of place. 


a moderation of tone showing a keen ap- 
preciation of the amenities of official ex- 
pression, and by an avoidance of the blunt 
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statement of unpleasant facts suggestive of 
the gentle influences exerted by a hospit- 
able reception at a great government insti- 
tution. A curious feature of the situation 
is that the plan of reform which now comes 
in for such scathing criticism is the out- 
come of an effort on the part of the Board 
to devise some way of making the continued 
administration of the Observatory as a 
naval station compatible with its success as 
a scientific institution. The Board is now, 
we suppose, considered as functus officio, but 
it would be interesting to know whether its 
individual members would, in the light of 
subsequent events, change their minds as to 
the practicability of their plan after reading 
such forceful criticisms from the very au- 
thority it was intended to propitiate. 

Having said so much implying dissatis- 
faction with the report, it is a pleasure to 
find a serious misapprehension corrected by 
it. This is the common notion, shared by 
the Board of Visitors, that the Astronomical 
Director is a dual head of the Observatory. 
It is now made quite clear that he is only 
one of seven subordinate and co-equal heads 
of departments. We must frankly admit 
that this makes the proposal to have him 
appointed by the President, by and with the 
advice and consent of the Senate at a salary 
of $6,000, look—if not ‘ preposterous ’—at 
least a little open to question. 

We conclude with two questions, an an- 
swer to which we are sure would be re- 
ceived by all the astronomers of the country 
with great respect, not to say eager interest. 
Granting that ‘no person can now pretend 
to be a friend of the Observatory or of 
science while attacking its organization,’ 
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then if our astronomers see a great institu- 
tion for promoting their science supported 
by Congress on a scale of unprecedented 
liberality, while, owing to defects of organ- 
ization, the results do not come out ona 
corresponding scale, what is their duty as 
patriots and citizens in the premises? 

The other and concluding question is this: 
What possible object can men enjoying the 
high and well-earned reputation which so 
justly accrues to the professional abilities 
of the officers of our Navy have in going 
outside the line of their profession to enter 
a field in which their best efforts can have 
no result but to lessen public confidence in 
their ability and good judgment? We can 
assure these officers that none of our citi- 
zens admire their professional skill and 
achievements more heartily than do the as- 
tronomers. We do not believe there is a 
director of an observatory in the land who 
would not welcome the advent of a naval 
officer to relieve him of the onerous duties 
of administration, were such a thing com- 
patible with efficiency. But the director 
knows well that no such result would be 
possible unless the officer would consent to 
be subordinate to him, just as he would be 
the subordinate of the officer, if he per- 
formed scientific duty on a naval vessel. 


THE RECENT PROGRESS OF VERTEBRATE 
PALEONTOLOGY IN AMERICA. * 

THE three sciences especially favored by 
nature in this country are astronomy, pale- 
ontology and geology. American progress 
in astronomy is largely due to our rela- 

* Introduction and conclusion of a popular lecture 
illustrated by field and museum photographs., deliv- 
ered at Trinity College, Hartford, Conn., on the oc- 
casion of the opening of the Hall of Natural History. 
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tively clear and dry atmosphere, as com- 
pared with that of northern Hurope, to our 
inventive genius in the matter of instru- 
ments and to the private and public liberal- 
ity which has founded great observatories 
and telescopes. Paleontology is also nota- 
bly an American science, not because of the 
superior ability of its American votaries, 
but because of the vast extent of the arid 
region of the West exposing thousands of 
miles of fossil-bearing strata which in a moist 
climate would be covered by vegetation. 
This branch has especially enjoyed the lib- 
erality of the national government, and two 
men of large wealth, Professors Marsh and 
Cope, have devoted their entire fortunes to 
it. Except by institutions west of the Mis- 
sissippi it cannot be pursued with limited 
means because of the great distances in- 
volved, the expense of fitting out explora- 
tions, and the equally great expense of pre- 
paring the fossils when they arrive in the 
East. 

The development of paleontology in this 
country has followed the forest clearing of 
the East and the winning of the West by 
stage coaches and railroads. Mastodons, 
great sloths, horses and cetaceans were the 
principal animals found in the East. Among 
other early observers of this Eastern fauna 
was President Jefferson. David Owen, as 
U.S. Geologist between 1847 and 1852, ex- 
plored the Mississippi Valley as far west as 
Wisconsin, Ohio and Minnesota. Joseph 
Leidy, the distinguished comparative anat- 
omist of the old school, astonished the world 
in the fifties by describing the ancient fauna 
of Dakota and Nebraska. In 1870 the 
line extended west into Wyoming; Leidy, 
Marsh and Cope were all exploring and de- 
scribing the types of this Hocene region 
with feverish haste, so that upon the aver- 
age each animal was baptized with at least 
threenames. Itisour hard lot at present to 
find order out of this chaosof species. ‘Aprés 
moi le déluge,’ apparently was the motto 
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of each of these authors. As widely apart 
‘in their personal characteristics and meth- 
ods of work, as it was possible to be, they 
were nevertheless the founders of American 
paleontology: lLeidy, a pre-evolutionist 
-and an exact descriptive writer, with little 
power of generalization; Marsh, a genius 
for the appreciation of the most important 
problems in evolution, with clearness as a 
writer, unrivaled talent as a collector and 
great powers of exact description, without 
.marked originality in the invention of hy- 
potheses ; Cope on the other hand a philoso- 
pher, fertile in hypotheses, a road-breaker in 
classification, hasty in description and with 
indomitable capacity for work. The com- 
paratively recent death of these three great 
men has totally changed the conditions of 
paleontology in this country, it now attracts 
-a large number of students and has spread 
through our institutions. Whereas twenty- 
three years ago paleontology was exclu- 
sively in the hands of Marsh and Cope, we 
now find workers in the National Museum, 
the Yale Museum, at Princeton, the Amer- 
ican Museum of Natural History, the Car- 
negie Museum of Pittsburg, and the Field 
Columbian Museum of Chicago, also in the 
Universities of Chicago, Kansas, Nebraska, 
Minnesota and Colorado. Explorations are 
now conducted on a most extensive scale, 
the peculiar American methods of work hay- 
ing been carried by two parties as far as 
Patagonia with remarkable results. 

Before describing the work of the Amer- 
ican Museum which is quite characteristic 
of the field at large, I want to speak of the 
philosophical development of this science. 

The wise and oft-quoted remark of Hux- 
ley’s, that the only difference between a 
fossil and a recent animal is that one has 
been dead longer than the other, is the epit- 
ome of the present attitude of our science. 
Huxley himself slowly reached this conclu- 
sion. After devoting the earlier years of 
his life to marine zoology, he shrank from 
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accepting a post in the School of Mines, 
because it necessitated his centering his re- 
search upon extinct animals. Yet he be- 
came the Nestor of modern vertebrate 
paleontology, the first to thoroughly apply 
the principles of evolution as a means of 
interpretation of extinct forms. A fossil is 
still a synonym for dryness, and Huxley’s 


preconceived prejudice, which was trans- 


formed into a passionate devotion for fossils, 
represents a popular error, which I trust I 
shall succeed in fully dissipating this after- 
noon; in fact, the chief burden of my song 
is that paleontology is a part of zoology 
or the study of animal life; that zoology 
is a part of biology ; and that biology is the 
common-sense, the rationale, the philosophy 
of living nature as a whole. 

The true modern spirit in which to study 
a fossil vertebrate is to imagine it as living, 
moving, walking, swimming or flying, be- 
getting its kind. The size of the brain, 
which is really ascertained by studying its 
cavity in the skull, has been the subject of 
special researches by Leuret, Marsh, Cope 


-and Bruce; the size and position of the 


organs of sight and smell are among the 
data of fossil psychology. Therefore we 
can study a fossil as thinking, that is, fear- 
ing its enemies, devising means of escape 
either by adhering to its friends in herds or 
by swift solitary flight. But such knowl- 
edge is not obtained from a few fragments; 
we need a very large part of the skeleton of 
an animal and information concerning its 
contemporaries before we can begin to draw 
such inferences, and one of the greatest ad- 
vances of recent work consists in the fact 
that we have secured complete skeletons in 
the place of fragmentary parts. 

If the remains of an animal are found 
with many others of its kind as in the case 


of five skeletons of Merycochoerus recently, 
found by one of the American Museum ex- /\ 


peditions, you infer that it was gregarious; 
if always found isolated you infer that it 
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led a solitary life. The construction of 
both teeth and feet teaches you whether it 
lived in the water, along the shores and 
swamps, in the meadows or on the dry 
grasses of the uplands and mountains. If 
an animal is found with short crowned 
teeth and spreading feet and its remains are 
always imbedded in coarse sandstones and 
gravels, you have an absolute demonstra- 
tion that it lived and died near the river 
bank, if on the other hand the teeth are 
long crowned, adapted to the grasses, and 
the limbs are stilted like those of the ante- 
lope, you infer that it avoided water courses 
and that its remains were deposited in the 
fine dust like that now seen upon our 
western plains. This law has been re- 
cently used for a geological generalization 
by Dr. W. D. Matthew, which, if confirmed, 
will entirely overturn the lake-bottom 
theory long held for certain great forma- 
tions of the Oligocene and Miocene east of 
the Rocky Mountains, as shown in this 
map.* It will bring in its train a whole 
series of consequences, because a new idea 
disturbs the relations of old ones just as 
the introduction of a new animal into a 
country may alter the whole balance of 
life. It will change our views, not only as 
to these eastern deposits, but as to the 
climate of this period; this which we have 
always supposed to have been extremely 
moist, will now prove to have been dry, not 
so dry as upon the western plains of the 
present day, but certainly as dry as in great 
districts in Africa. These fine dry subaérial 
or eolian deposits of drifting soil, containing 
animals of one type, are traversed by sand- 
stone deposits due to intersecting rivers and 
containing animals of quite another type. 
This result has not been reached haphazard, 
but it is largely due to the exact study of 
extremely exact field records which are now 
made as to the level at which every speci- 
men is found. The kind of rock in which 
* Oligocene Lake. 
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a skeleton is found and even its position 
often forms a clue to its mode of deposition. 
Thus paleontology works hand in hand 
with geology and throws a clear light upon 
the climatic conditions of the past. 

In line with zoology is the adaptation of 
extinct types. The very first advice I give 
to my students is to ponder over the func- 
tion, purpose, fitness or adaptation of parts. 
Comparative anatomy and paleontology are 
alike dry where they ignore physiology, 
they become fascinating in the measure 
that they reveal design. Consider for a 
moment the story told by these vertebre, 
part of the backbone of a great dinosaur of 
50 to 70 feet in length; they are marvels of 
construction, with all the beauties of the 
flying buttress of a cathedral and rigidity 
of the T truss of a modern bridge; evidently 
the mechanical problem which this animal 
solved was to combine the maximum of 
size and strength with the minimum of 
weight. 

This spirit of looking for ‘ purpose’ and 
ignoring the conventional distinctions be- 
tween a petrified animal and a living one has 
been more or less characteristic of the work 
of the master minds of paleontology from 
the time of its great founder Cuvier, of 
Cuvier’s successor, Owen, and of our own 
Cope. Did not Cuvier propose the law of 
correlation, whereby he maintained that a 
single claw would enable us to give the 
habits and restore an entire animal? A 
generalization, not altogether supported by 
more recent evidence, which in his day ex- 
cited great admiration and called forth the 
famous remark of Balzac that ‘ Cuvier like 
Cadmus builds cities from a single tooth.’ 
The masters of every science are always in 
advance of the lesser men, many of whom 
are seeking a bubble reputation, not at the 
cannon’s mouth, but by the laborious de- 
scription of new species. Systematic de- 
scription is at once the staff of our progress 
and the bane of our existence. Rightly 
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done, it is a record of all the steps which 
nature has taken in the passage from lower 
to higher types but, alas, egotism, personal 
rivalry, in short every form of human frailty 
is here exhibited; there are the ‘species 
makers,’ who devise species which nature 
knows not of; the ‘species lumpers’ who 
ignore actual distinctions, putting together 
that which nature has put asunder, forget- 
ting that itis a great convenience to have a 
name or symbol for every distinct stage of 
evolution ; finally, there are'the ‘ resurrec- 
tionists’ who, seldom or never examining 
original specimens, pore over old literature 
and revive obsolete and best-to-be-forgotten 
names. 

Paleontology has yet to gain universal 
recognition as a zoological science not only 
on the part of other workers, but of its own 
disciples. Its disciplinary value as a train- 
in exact thinking in evolution is undoubtedly 
superior to that afforded either by embry- 
ology or comparative anatomy. 

Modern morphology or the science of form 
stands on a tripod of evidence. He who 
tries to balance a theory of vertebrate struc- 
ture upon embryology or comparative anat- 
omy alone is like a man trying to keep a 
permanent and comfortable sitting on a two- 
legged stool. It may be inconvenient to go 
from the laboratory so far afield as the rocks 
for one’s evidence, but the stability of every 
theory which affects the hard parts of the 
vertebrates depends upon thetripod,namely, 
upon the comparison with other living types, 
upon the order of development from the em- 
bryo, and upon the direct history or order 
of evolution in past time. We are even 
now sympathetically witnessing the wreck 
of certain favorite doctrines of the greatest 
comparative anatomist of our day, Carl 
Gegenbaur, because his work rests upon com- 
parative anatomy and embryology alone. 
In this regard Huxley was an unrivaled 
model; he not only, so far as was in his 
power, rested his theories upon three kinds 
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of evidence, but let those who are hurrying 
through a superficial education for brief 
glory as investigators ponder upon the fol- 
lowing passage, written at the age of 31: 
*©1856-7-8 must still be‘ Lehrjahre ’ to com- 
plete training in principles of Histology, 
Morphology, Physiology, Zoology, and Geol- 
ogy by Monographie Work in each Depart- 
ment. 1860 will then see me well grounded 
and ready for any special pursuits in either 
of these branches.’”’? This passage, in fact 
all of the ‘ Life and Letters,’ constitutes at 
once a brilliant argument against premature 
specialization (Huxley little dreamt of the 
modern fad of extending the elective system 
to the kindergarten) and a solemn injunc- 
tion that he who would build high must be 
patient to lay. his foundations broad and 
deep. 

is there then no distinction in the methods 
of thinking of the paleontologist, embryolo- 
gist or comparative anatomist? I would 
answer a distinction not of kind but of de- 
gree. Of course none of the soft parts are 
preserved in a fossil, the skeleton and teeth 
alone remain; by direct study and com- 
parison with living types these have to be 
clothed with muscles, nerves and blood 
vessels. Weare forced to study the bones 
and teeth with intensified keenness and ex- 
actitude in our search for evidence as to 
how an extinct animal moved and fed, and 
I consider that precision in methods of exact 
description and terminology constitutes one of 
the chief advances in the work of the 
present day. 

In the geological and biological spirit this 
becomes a fascinating field for the construc- 
tive imagination. Todo the best work you 
must live in the period of your research, 
however, remote it may be; marshal the 
extinct animals before you, as the brilliant 
young dramatist, Rostand, marshals Wag- 
ram before the eyes of L’Aiglon; revive the 
physical geography, the temperature, moist- 
ure, vegetation, insect life and see before 
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your minds eye the keen struggle for exist- 
ence. * * * 

* kk Here you have before you the 
methods and present aims of paleontology; 
it is the history of the world in the period 
which is mistakenly called prehistoric; it 

‘is your history and mine when our ancestors 
were struggling upwards in the long ascent 
ofman. LHvery broad, serious, honest con- 
tribution to paleontology will constitute a 
word, a line, a chapter in the final history 
which our descendants will complete. 

Henry FAIRFIELD OSBORN. 
CoLUMBIA UNIVERSITY. 


BIOLOGY AS AN ELEMENT IN COLLEGE 
TRAINING.* 

CoursEs in natural science under the 
head of biology are a comparatively recent 
feature in our college programs. They 
may be described in general terms as con- 
sisting of a comparative study of certain 
types of animal and vegetable life with 
reference to their functions as well as their 
structures. Strictly speaking biology is in 
no essential respect a new subject. Never- 
theless the term is a useful one, and courses 
in general biology differ in several impor- 
tant, if not essential respects, from those usu- 
ally given under the title of zoology or bot- 
any or natural history. In the first place, 
these courses, as given in our colleges, en- 
deavor to present the salient facts with re- 
gard to the properties of living things from 
a common or general standpoint. They at- 
tempt to bring into the foreground the re- 
semblances as well as the differences in 
structure and function among varied forms 
of life belonging to both the plant and the 
animal kingdom. The intention is to give 
a bird’s-eye view in which the general plan 
shall be made evident, and fundamental re- 
lationships shall be emphasized. A student 

* Address delivered at Trinity College, Hartford, 


Connecticut, on the occasion of the opening of the 
Hall of Natural History. 
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who has acquired this point of view is pre- 
pared to appreciate discussions of the great 
general laws of biology, or, if need be, to en- 
ter more carefully upon a closer study of de- 
tails. 

But, in addition to this feature, courses 
in general biology are characterized by the 
emphasis laid upon the functional manifes- 
tations of living matter, by a presentation 
and discussion of the great questions of nu- 
trition, heredity and reaction to environ- 
ment. 

In other words, the physiological point of 
view is brought out more prominently, if I 
mistake not, than is the case in the cus- 
tomary courses in botany or zoology. For 
these reasons a course in elementary biology 
has a special value, which has been recog- 
nized and has led to its very general intro- 
duction into our colleges. In a proper 
sequence of biological studies its place falls 
naturally in the college period. It should 
be preceded, preferably in the secondary 
schools, by an out-door study of the forms 
and life-histories of familiar plants and ani- 
mals, and, on the other hand, should itself 
precede courses in botany or zoology or 
special professional training. 

It is in this last respect that the impor- 
tance of collegiate training in biology has 
been most widely recognized, that is, as a 
preparation fora future professional career, 
particularly the profession of medicine. 
Medicine on its scientific side falls into the 
group of biological studies, but as taught 
in the professional schools it concerns itself 
almost exclusively with a single, and that 
the most highly developed, form of life. 
The intelligent members of the medical pro- 
fession have recognized freely that a general 
survey of the whole series of living types 
forms an excellent basis for the more spe- 
cial work of medical schools and medical 
practice, in that it gives a wholesome 
breadth of view and an educational train- 
ing that may save its possessor from many 
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a crude theory or foolish notion. It con- 
tributes, in other words, to that sound sci- 
entific foundation which is a characteristic 
of the well-educated physician. We find, 
therefore, in many or indeed in most of our 
colleges that courses in biology are arranged 
with special reference to the needs of those 
who expect to gointo medicine. The value 
of this preparation is emphasized by the 
fact that in Great Britian all medical stu- 
dents are required to show evidence that 
they have had courses in elementary biology 
before entering upon their medical studies, 
and in this country one at least of our 
better schools makes a similar requirement. 
This intimate and recognized relationship 
to one of the most important professions is 
in itself a strong practical reason for the 
encouragement of undergraduate courses in 
biology in our colleges, for it is evident, I 
think, that the rapid increase in preliminary 
requirements now taking place in our med- 
ical schools will result in a corresponding 
increase in the number of those who, in- 
tending to enter medicine, will first prepare 
themselves by a college training. There 
will be in the future a greater demand from 
this source for biological instruction. 

This relationship of biology to medicine 
is not, perhaps, wholly beneficial to biology, 
in that it tends in the minds of some to give 
to the subject a technical aspect which is 
inconsistent with pedagogical ideas of what 
shouid constitute the proper material for 
undergraduate study. On the contrary, it 
has always seemed to me that biological 
courses, of the kind I have in mind, are sin- 
gularly well adapted to the purposes of a 
liberal training, that they possess both a 
culture and a training value entirely apart 
from their especial importance as a prepa- 
ration for professional life. The educational 
value of biological work has been pointed 
out by many eminent writers. Huxley has 
summarized the arguments upon this point 
by showing that the work involved leads 
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necessarily to training in observation, in 
comparison and classification of facts, in 
deduction and verification, that is in those 
processes of thought which enter into the 
intellectual life of every man. The special 
feature of biological training, perhaps, is the 
exercise it gives to the power of observa- 
tion ; in this respect at least it possesses a 
distinct advantage over other means em- 
ployed to develop the mind, and I fancy 
that few will dispute its supremacy in this 
regard. 

But another important influence, from 
the standpoint of liberal training, which: 
may be expected from a college course in 
biology is frequently overlooked. I refer to 
the culture value of biological studies in 
bringing one into an intelligent relation 
with life on its physical as well as its 
psychical side. To my mind this feature is 
emphasized by the frequent instances one 
meets of crass ignorance regarding the 
simpler processes of bodily life. By way of 
example, a friend of mine, a gentleman and 
a scholar, a linguist of international reputa- 
tion, once remarked to me that he was suf- 
fering from a headache, and he thought it 
probable that the fumes from his liver had 
gotten into his head. Evidently my friend, 
like some other classical scholars, had im- 
bibed his physiological information quite 
incidentally from very ancient sources. 
With respect to modern biological knowl- 
edge his position was not more advanced 
than that of Brother Jasper regarding the 
planetary system. So, too, I am informed 
upon good authority that an eminent divine 
in this country based a certain mystical 
theory of his own regarding spiritual phe- 
nomena upon the fact that after amputation 
an individual may experience sensations 
in his lost fingers or toes, a fact per- 
fectly understood by any one possessing an 
elementary knowledge of physiology with- 
out recourse to far-reaching mystical views. 

Curiously enough, deplorable ignorance of 
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this kind is frequently displayed by educated 
men without the least sign of compunction. 
In fact it is usually treated in a jocund way 
much as when one confesses his ignorance 
of the latest mode in garments or of other 
trivial affairs of life. One may infer from 
this attitude that a knowledge of biology is 
not widespread or highly esteemed among 
the educated people of our time, otherwise 
it would not be deemed expedient to treat 
this knowledge with the contempt of levity. 
The condition that actually exists recalls the 
state of affairs that prevailed some two or 
three hundred years ago, when “ Many a 
pretty fellow, who was a wit, too, ready of 
repartee, and possessed of a thousand graces 
would be puzzled if he had to write more 
than his own name.”’ The ability to write 
with moderate ease is widespread now, and 
not even the possession of a thousand graces, 
would save one from a sense of humiliation 
if he were deficient in the elements of an 
English education. It would really seem 
desirable that our colleges should provide 
against the possibility of their graduates 
entering life a thousand years or more in 
arrears in all that concerns vital phenom- 
ena. So far as I am aware it is possible for 
a man to go through college and he in- 
structed in the wisdom of the ancients and 
the history of mankind, and yet be left in 
a condition of child-like ignorance concern- 
ing what is known of the most striking and 
important phenomenon of the universe, 
namely, living matter and its properties. 
Next to living itself there is nothing, it 
would seem, that should so interest mortal 
man as that physical basis of life through 
which his living is effected and in such large 
part influenced and controlled. Biology 
seeks to discover what it may concerning 
this substance, its structure, the laws con- 
trolling its activity, its origin, its growth, its 
death. These are matters concerning which 
every intelligent man has a natural curios- 
ity, and concerning which every educated 
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man ought to have some reliable informa- 
tion, so much at least as would enable him 
to appreciate the modern point of view 
and follow the trend of contemporaneous 
thought. <A brief course in elementary bi- 
ology meets this requirement where a course 
in natural history, so-called, would probably 
prove insufficient. .The latter gives the 
large but external view of living nature, the 
former brings us into close contact with the 
inner structure of living matter, the medium 
of all the manifestations of life. On the other 
hand, those who have not had the advantage 
of some elementary instruction in biology 
will find that a large and important chapter 
in the revelations of modern science and the 
progress of modern civilization is written in 
a language which it will be difficult for them 
to comprehend. 

When one considers the interest and im- 
portance of biology and its peculiarly inti- 
mate relations with the act of living, it be- 
comes a fair question whether or not this 
side of knowledge should be represented in 
the course of study of every college student. 
It would seem to me that inasmuch as we 
are creatures of the senses, and must seek 
the foundations of our knowledge in the de- 
liverances of the senses concerning the 
world without, the education of every in- 
dividual should include some instruction 
concerning the animate as well as the in- 
animate world in which we find ourselves 
placed. He should possess some informa- 
tion about the means and method by which 
knowledge is acquired, and the external 
phenomena that are the occasion of this 
knowledge. 

Moreover, the culture inculeated by nat- 
ural science, both physical and biological, is 
a world culture that takes us back beyond 
the history of mankind and looks hopefully 
forward into the future expectant of greater 
and greater development. It is a culture 
too that we can share in common with all 
the sons of men, whether their classical tra- 


52 


ditions, the sources of their laws and customs 
and languages, are the same as ours or not. 
We must assume that it will become more 
and more important to educated men as the 
varied nations of the earth are brought into 
closer intercourse and a greater community 
of life. 

Among the specific advantages that may 
. be hoped from a spread of biological knowl- 
edge among the educated classes is an 
abatement of the surprising credulity that 
they often exhibit regarding natural phe- 
nomena. This credulity finds its most 
common manifestation in relation to dis- 
eases, their causes and their cure, and 
springs without doubt from ignorance of 
the elementary facts of biology. Men of 
ability and discrimination, of wide acquaint- 
ance with the affairs of life, or versed in 
the classical learning of the schools, are 
oftentimes as prone as a child or an untu- 
tored savage to be misled by the utterly ir- 
responsible views of ignorant persons con- 
cerning the human body and its functions. 
From time to time in the history of medicine 
sects arise which propose to treat disease 
upon @ prior: theories that are as devoid of 
a rational basis as are the incantations of 
the Indian medicine-man. The dupes of 
these theories are not alone the ignorant 
and untrained, but frequently the well- 
educated. They are deceived by the shallow 
sophistries of quacks and charlatans, be- 
cause, I fancy, the living body is to them 
what it was to the ancients, the seat of 
mysterious forces. About these mysteries 
they know nothing and, therefore, they are 
ready to believe almost anything, especially 
from the mouths of charlatans or self-de- 
ceived fanatics, because in the nature of 
things it is the latter classes that speak 
most positively and in the loudest tones of 
conviction, and such mannerisms carry 
much weight with most of us when we are 
upon unfamiliar grounds. 

I am entirely willing to admit, of course, 


SCIENCE. 


[N. S. Von. XIII. No. 315. 


that there are more things in heaven and 
earth than are dreamed ofin our philosophy, 
but this is a very vague and unsatisfactory 
premise upon which to erect a working 
hypothesis of life. I am sure that in the 
practical and serious affairs of life it is 
much better to be guided by the knowledge 
that we have, incomplete though it may be, 
rather than by wild speculations about the 
knowledge that we have not. The wrecks 
of many fantastic beliefs scattered through 
the history of mankind bear witness to the 
wisdom of this rule of conduct. It would 
seem that the primitive mysticism that en- 
veloped the healer’s art still clings more or 
less to the profession of medicine. Those 
who practice the art to-day, whether legit- 
imately or illegitimately, are supposed by 
many who should know better, to have ac- 
quired in some way the power to lift the 
veil that enshrouds the mysteries of life. 
It would be well for the profession as well 
as the public if this remnant of ancient 
superstition could be forever effaced, and 
practitioners of the art of medicine could be 
measured by the standards of knowledge 
and skill that apply to less occult callings 
of life. For naturally this factor is used 
chiefly by those who are least deserving of 
confidence, and to the undoing of a credu- 
lous public. 

We may infer that the establishment of a 
rational theory and practice of medicine 
depends nearly as much upon an education 
of the public as upon the training of the 
physician. Education in the traditional 
humanities does not seem to be sufficient 
for it is well known that those who are pro- 
vided with this culture may fall easy victims 
to the vagaries of quacks. One might sup- 
pose that instruction in the elements of 
human physiology such as prevails in 
many colleges and secondary schools would 
meet the need that I am describing. But 
seemingly this is not the case, and the 
reasons for the inefficiency of this kind of 
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instruction are very apparent to my mind. 
It has none of the virtues of first-hand 
knowledge. Human physiology as taught 
in our schools is good enough in its way, but 
it gives no real information of the nature 
and properties of living matter. Outside 
the fact that the instruction is usually au- 
thoritative and based upon book-work, it 
fails to develop an acquaintance with fun- 
damental conceptions of the nature of the 
living processes, and these must be compre- 
hended in some measure if one wishes to 
look at the living side of nature from the 
proper standpoint. It may very well hap- 
pen that an individual has a fair idea of his 
internal topography, and yet believes firmly 
in mad-stones as a cure for hydrophobia, or 
the occult influence of horse-chestnuts in 
the coat pocket upon rheumatic conditions, 
or in some similar superstition that has 
come down from the age of witchcraft and 
sorcery. These last illustrations are per- 
haps extreme and not generally applicable 
to the college graduate, but if it were de- 
sirable it would be easy to give quite specific 
instances of fads and theories just as unscien- 
tific and irrational which do find lodgment 
among the educated classes. 

As an antidote to this unworthy credulity 
I can imagine no more certain remedy than 
a course in biology, including some labora- 
tory exercises. Not a great deal is required 
if the instruction is real and first hand. 
Any one who has examined into the minute 
structure of living forms and gained some 
conception of the nature of vital processes 
is effectively armed against the grosser 
fallacies that at present find some accept- 
ance among even the educated classes. I 
do not mean to say that training of this 
kind is indispensable for an appreciation of 
the nature of biological conceptions, but 
only that by its means the whole sub- 
ject is illumined and given a reality that 
otherwise could scarcely be hoped for. 
One sees the difference fully illustrated by 
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the attitude of the general public toward 
modern ideas of germ diseases and bacteria 
in general. How many absurdities and 
false notions are entertained by educated 
people regarding these latter forms of life ! 

The point that I wish to make is that in 
this day and generation the man or woman 
who goes out from college entirely unin- 
formed on the biological side is ignorant of a 
very important phase of the world’s history, 
is out of adjustment with his times, and 
is deprived of a most helpful means of con- 
trolling rationally his own health and that 
of others committed to his care. If this 
kind of knowledge is desirable at all as 
part of the armamentarium of an educated 
man, it is hopeless to seek for it elsewhere 
than in the college period. Much of the 
education necessary to put us into intelli- 
gent adjustment with modern life can be 
obtained in the secondary schools, but lab- 
oratory courses in biology can scarcely 
find a place so early in the scheme of in- 
struction ; they require some degree of ma- 
turity and previous training on the part of 
students, to say nothing of the paraphernalia 
requisite for actual instruction. Our college 
courses are crowded as it is, and perhaps it 
is not possible to include biology as a com- 
pulsory subject in the polymathic curricu- 
lum that is forced upon the student at 
present, but the opportunity at least should 
be freely offered. And indeed it is offered 
in a way in all good colleges. I only 
wonder that its general value is not more 
widely appreciated. Instead of being re- 
stricted practically to those expecting to 
enter the medical profession or looking for- 
ward to careers as specialists, it should be 
utilized by all who hope to keep abreast of 
the intellectual life of their times. 

From a pedagogical standpoint biology is 
one of the most attractive subjects offered 
in the college programs. Outside any ques- 
tion of training value there are few if 
any subjects that lend themselves more 
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readily to good teaching. This peculiarity 
arises from the inherent human interest of 
the material it deals with, and by virtue of 
which it is easily possible to arouse the stu- 
dent to voluntary effort. The more I see 
of practical teaching the more I am con- 
vinced of the great influence that can be ex- 
erted by a teacher in this matter of stimu- 
lating the interest of students in his subject. 
Interest in one’s work is like a brilliant 
light ; it brings out numerous details that 
would be overlooked in the obscurer illu- 
mination that comes from an effort under 
compulsion or from a mere sense of duty, 
and by the same token the mental impres- 
sions produced under its influence are of a 
more enduring character. Real interest in 
one’s work leads to voluntary exertion and 
to a concentration of attention, both of 
which factors produce excellent results, as 
regards the subject under study as well as 
in the matter of exercising and developing 
the potential capacities of the brain. I 
should be willing to defend this thesis purely 
on physiological grounds, although it is 
scarcely necessary, perhaps, since it seems 
to be fully appreciated in modern methods 
of teaching, particularly in the instruction 
of the young. 

I am sure that those of us who are watch- 
ing the education of our children must be 
struck with this fact. In former times the 
teacher, from the beginning, was often a 
task master, driving us to unwelcome labor, 
and when interest on the part of the pupil 
flagged he stirred up the circulation in the 
organs of thought by external applications 
of the rod. Learning and the rod, to use 
an often-quoted simile, were nail and ham- 
mer. The method was effective; tempo- 
rarily, at least, it served as a means of con- 
centrating the mind on the work in hand, 
but from the physiological standpoint the 
rod is a crude instrument, ill-adapted to 
mental culture. In these happier days the 
teacher is more frequently a friend endeay- 
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oring by gentler means to arouse in his 
pupils a vivid personal interest in the sub- 
jects studied, and successful in his work in 
proportion to his ability to effect this result. 
In fact, I am inclined to believe that the 
power to interest his students in their work 
is the test of a good teacher. It makes no 
difference how well a teacher may know his 
subject, nor how skilled he may be in the 
technical side of his calling, if he has not 
sufficient enthusiasm and ingenuity to put 
life and attractiveness into his instruction 
he is not doing justice to his opportunities. 
No student is getting the full measure of 
information or mental discipline out of his 
course unless by the interest he takes in the 
subject, or by some other means, he has 
been led to exert himself voluntarily. I 
feel that this consideration is quite as im- 
portant in university instruction as in kin- 
dergarten teaching. I am convinced that 
every teacher should exert himself to devise 
legitimate means of arousing the interest of 
his student, upon the theory that they will 
thereby be led to think and meditate for 
themselves. It is for this reason, mainly, 
that in the natural sciences we make such 
extensive use of ocular demonstrations. It 
is not often that these demonstrations are 
really necessary to the comprehension of 
facts; their value, so it seems to me at 
least, lies mainly in this, that they stir the 
sluggish mind, they bring the brain into a 
condition of receptivity and activity in 
which it is at its best as a physiological 
mechanism. 

That this last statement is a matter of 
fact and not a mere figure of speech is in- 
dicated pretty clearly by laboratory experi- 
ments. It is well known to physiologists 
that mental exertion is accompanied by a 
greater flow of blood through the brain, and 
that, roughly speaking, the effectiveness and 
intensity of the brain work is proportional 
to the increase in the flow of blood. We 
have instruments in the laboratories by 
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means of which we can measure these 
changes in blood flow, and thus approxi- 
mately determine the intensity of mental 
activity under different conditions. I need 
not here describe the instrument any fur- 
ther than to say that it consists of an ap- 
paratus for measuring the volume of the 
hand or arm. When the brain is working 
actively the arm shrinks in size, the shrink- 
age being due to a shunting, so to speak, of 
some of its blood to the brain. I have had 
occasion to use this apparatus repeatedly 
in my laboratory, and the results seem to 
indicate quite clearly that an important 
factor in bringing about increased circula- 
tion through the brain, and therefore prob- 
ably an accompanying intensity of brain ac- 
tivity, is that of a high degree of interest in 
the subject of thought or discussion. 

I may be permitted to describe one or two 
incidents which, though trivial in them- 
selves, illustrate the point I am making. 
It happened on one occasion that a gradu- 
ate student in my laboratory, a Catholic 
priest, was using this apparatus in the 
course of some investigations upon the 
physiological effects of pleasant and un- 
pleasant sensations. 
problem he made a number of tests of the 
effect of strong mental activity upon the cir- 
culation. In one of these experiments he 
had a young theological student in the 
apparatus and was putting him through 
an examination, with the result that the 
record showed some indication of increased 
mental activity. He had arranged, how- 
ever, that while the experiment was in 
progress one of the young man’s regular 
teachers should appear suddenly upon the 
scene and pretend to give him his final 
examination which was due at about that 
time. The ruse succeeded admirably ; the 
student took the examination seriously and 
the effect upon his arm was so great that 
the apparatus was unable to record the 
full extent of its shrinkage. It was a capi- 
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tal illustration of the effect on the circula- 
tory system of intense mental activity when 
accompanied by some degree of emotional 
excitement; or as a Methodist Bishop, to 
whom I was showing the record, expressed 
himself, it showed the serious effect that 
dogmatic theology may have on the ex- 
tremities. 

On another occasion, a colleague of the 
priest, who was himself an instructor in a 
theological seminary, was placed in the ap- 
paratus and subjected to an examination. 
The result upon his extremities was very 
slight. The truth was that he was on 
familiar grounds, he was as well acquainted 
with the subject as his interlocutor, and 
perhaps was a little weary of it. The ex- 
perimenter, however, recalled that his 
friend was from Kentucky and began to ask 
some questions concerning the blue-grass 
region, the breeds of race-horses and horses 
in general. He was delighted to find that 
he not only got an enthusiastic and minute 
description of the region and its famous 
racers, but, that his apparatus. gave most 
satisfactory indications that the sluggish 
brain had been fully aroused, and was 
working in its best form as regards the sub- 
ject under discussion. 

Many similar results obtained by other 
observers bear witness to the general truth 
that the element of interest is an important 
factor in stimulating brain activity, and so 
acting upon the vaso-motor centers as to 
put this organ under its most favorable 
physiological conditions for work. The 
brain that is but half aroused and interested 
is in fact partly unconscious. Much that 
it sees or hears fails utterly to awaken that 
chain of associations, that synthesis and 
comparison of memory records which forms 
the physical basis of mental growth and 
training. 

It is possible, I believe, that this factor 
is not entirely appreciated in our college 
teaching. Some weight, indeed consider- 


56 


able weight should be given to it, not only 
in the individual work of the teacher, but 
in the construction of courses. I do not 
mean, of course, that in making the cur- 
riculum this consideration should have a 
predominating influence, but it should cer- 
tainly be borne in mind. Other things 
being equal the subject that has the most 
intrinsic interest is likely to have the highest 
degree of training and developing value, 
and I feel safe in asserting that this virtue 
is possessed to an uncommon degree by the 
subject of biology. Its importance in illus- 
trating the methods of scientific thought, 
and the practical utility im life of its subject 
matter are combined with an attractiveness 
that appeals to every intelligent person. 

To have under the eye the primitive forms 
of life in all their strange and suggestive 
variations, to follow the development of an 
apparently simple and structureless ovum 
into a complicated and exquisitely con- 
structed organism and to see these various 
stages in the individual history paralleled 
in nature by the slow phylogenetic growth 
of animal forms, to realize for one’s self 
the community of structure and function 
that binds together all living beings, these 
things are of a nature to awaken interest 
in the minds of the most careless. Such at 
least was my personal experience as a stu- 
dent, and such has been my observation 
upon many classes composed of men with 
varied training and widely different pur- 
poses in life. Just as an elementary study 
of astronomy lifts one out of his self-suffi- 
cient narrowness and brings him face to 
face with great thoughts and problems, so 
an acquaintance with the teeming existence 
of the microscopic world leads us to a 
thoughtful, intelligent and humble consid- 
eration of the great mysteries of the uni- 
verse. 

The desirability of having some form of 
biological work represented in our college 
courses commends itself to my mind for 
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still another reason which has, I believe, 
some practical basis. I refer to the fact 
that during a man’s college life it is neces- 
sary as arule that some decision shall be 
reached concerning the character of his 
future career. There are some, doubtless, 
among our college students upon whose 
conscience the necessity of making this de- 
cision rests but lightly, by reason of the 
exuberant hopefulness and confidence of 
youth, yet upon the whole IJ fancy that few 
students in their senior year fail to give 
this serious subject much careful and anx- 
ious consideration. Motives of expediency 
or the advice of parents or friends fre- 
quently furnish the controlling factor in the 
decision to which he finally comes, but in- 
dividually he must desire and seek for some 
light, from his own experience, regarding 
his personal fitness and adaptability for the 
various possible careers that lie before him. 
It is a sad business when the search is 
fruitless, and he stands at the parting of 
the ways, undecided, not knowing which 
path offers to him the greatest chances of 
happiness, usefulness and success. It seems 
to me that a student’s college course should 
be of direct» assistance to him in this mat- 
ter of his life’s work, not only in giving 
him a general training that shall send him 
forth equipped for competition with his fel- 
lows, and prepared to enjoy the usufruct 
of the world’s intellectual inheritance, but 
specifically in throwing light upon the 
nature of his own talents. In some way 
this period of preparation and training 
should be adapted to enable the individual 
to find himself, to discover wherein lie his 
greatest interests and greatest possibility 
of success and happiness. For this reason 
it would seem to be a mistake if a depart- 
ment of knowledge so important and pecu- 
liar as biology is not brought in some way 
to the student’s attention. It forms the 
gateway to at least one great profession 
which though overcrowded at present is in 
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reality suffering from the lack of men with 
college training. 

If our colleges could turn into the pro- 
fession of medicine those of their students 
who find within themselves a peculiar 
adaptability to its work, to take the place 
of the thousands of uneducated men who at 
present are attracted to it by commercial 
motives alone, they would accomplish a 
most useful work for humanity at large. 

W. H. Howe :.. 


JOHNS HOPKINS UNIVERSITY. 


THE OPENING OF THE HALL OF NATURAL 
HISTORY, TRINITY COLLEGE. 


On December 7th the new Hall of Nat- 
ural History of Trinity College was formally 
- opened. 

The Rev. George Williamson Smith, D.D., 
President of the College, delivered the ad- 
dress of welcome, as follows: 

“Tt gives me great pleasure to welcome 


SCIENCE. 


57 


of chemistry and mineralogy, of agriculture 
and political economy, and of botany. A 
professor of natural philosophy was to be 
appointed at an early day. It was a radical 
departure from the college curriculum ac- 
cepted at that time to give such a large 
place to scientific study, and the difference 
was increased by a provision that students 
could be admitted to ‘ pursue such particular 
studies as might be suited to their circum- 
stances,’ ‘or as the inclination of their 
parents or guardians might require.’ The 
additional announcement that ‘if, in the 
end’ of their association with the college, 
‘the amount of the attainments’ of special 
students ‘should be judged by the faculty 
to be equal to the knowledge acquired in 
the regular course, they might be candidates 
for the Degrees in Arts, which would be 
conferred on the students in that course,’ 
is still regarded as revolutionary in most 
of our colleges. 
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Fig. 1. The Hall of Natural History. 


you to Trinity College on this occasion. 
It is the realization of what was under- 
taken by the trustees of Washington Col- 
lege when they issued their prospectus in 
1824. In that prospectus we find that pro- 
fessors had been appointed for departments 


‘The position and importance given to 
scientific studies attracted a large number 
of students who wished to prepare for the 
study of medicine or for scientific pursuits, 
and among the early students a large pro- 
portion became distinguished physicians. 
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Among the special students in 1829 was 
James H. Ward, a midshipman of the 
United States Navy, who was preparing 
for the examination for past-midshipman, 
and who found in Washington College the 
opportunities for such studies as he desired 
to pursue and which were cultivated in 
only a few places. It was largely through 
his instrumentality that the United States 
Naval Academy was founded by Bancroft 
in 1844. 

‘‘ But the men who founded Washington 
College, with its startling departure from 


the accepted course of study, were half a_ 


century in advance of their day; and it is 
as fatal to a man’s usefulness to be fifty 
years ahead of his time as to be fifty years 
behind it. The college was compelled to 
recede from its advanced position and do 
the work called for in its generation. But 
the scientific studies, though reduced, were 
never abandoned. A few years ago, by the 
generosity of alumni and friends of the col- 
lege, among whom the late Junius S. Mor- 
gan, of London, and Mr. Walter Keney, 
of Hartford, were conspicuous, but particu- 
larly by the large gift of the late George A. 
Jarvis, of Brooklyn, N. Y., the laboratories 
for physics and chemistry were constructed 
and equipped. In 1888 tentative efforts 
were made to procure the funds for the 
erection of a building for the museum and 
department of natural history. The time 
was not deemed favorable and the project 
slept until 1893, when another effort was 
made. But the flurry of a threatened war 
with England over the Venezuelan bound- 
ary caused another postponement. In 
1898 the effort was renewed; several large 
subscriptions were obtained, W. C. Brock- 
lesby, an alumnus of the college, whose 
father had been for many years a professor 
in charge of the work of natural history, 
was engaged as architect, and to-day we 
have the satisfaction of seeing the comple- 
tion of this part of the project of our vener- 
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ated founder and his associates. In their 
name, as well as our own, I bid you wel- 
come.” 

In addition to the addresses by Professor 
H. F. Osborn and Professor W. H. Howell 
given above, short addresses were made by 
Professor Hadley, of Yale; President Car- 
ter, of Williams; Professor Conn, of Wes- 
leyan and ex-President Pynchen, of Trinity. 

The following extracts from congratula- 
tory letters to Professor Edwards were read : 


“The generous support which is afforded by your 
countrymen to scientific institutions is in the highest 
degree creditable to the nation and sadly contrasts 
with the treatment accorded to naturalists in the old 
country. 

“*T need hardly say that I am fully aware of the 
splendid contributions to the various branches of nat- 
ural history which have been made by members of 
the staff of the various universities and collezes of 
the United States, and [ trust that the magnificent 
scientific reputation of such men as Louis and Alex- 
ander Agassiz, Asa Gray, T. D. Dana, and O. C. Marsh 
may serve as an incitement to their successors in 
similar lines of research, and that the mantle which 
they dropped may abide with future generations in 
Trinity College, Hartford. Believe me, dear sir, 

“Very faithfully yours, 
“ROBERT D. CUNNINGHAM, M.D.” 

PROFESSOR OF NATURAL HISTORY, 

QUEEN’S COLLEGE, BELFAST, IRELAND. 


“Tt is my wish that your new hall may receive and 
instruct many generations of students, and that it 
may inspire in many the taste for zoology. 

““Very cordially yours, 
““L. CUENoT.”’ 

PROFESSOR OF ZOOLOGY AND PHYSIOLOGY, 

UNIVERSITY OF NANCY, FRANCE. 


“With all good wishes for the success of your 
labor, I am 
““Yours very faithfully, 


“PRANCIS DARWIN.”’ 
CAMBRIDGE, ENGLAND, 


August 15, 1900. 


“T regret that distance, and the occupaticns that 
fill the life of all those who have devoted themselves 
to science, do not permit me to be present in person 
at the inauguration of the Laboratory of Natural His- 
tory of your college. But Iam with you in heart, 
and I send you in this letter my most earnest wishes 
for the success of your laboratory. 
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““Moreover, there can be no doubt of this success, 
for fyou will display there, you, your associates in 
labor and your pupils, the remarkable qualities of 
your race, and you will be with us in the vanguard in 
the great battle that we are fighting without truce for 
the discovery of the truth, a noble conflict in which 
all the combatants participate in the advantages of 
victory, and which causes to flow neither blood nor 


tears. 
“YVES DELAGE.’’ 


PROFESSOR OF ZOOLOGY AND COMPARATIVE 
ANATOMY, UNIVERSITY OF PARIS, FRANCE. 


“T wish your new Hall of Natural History the very 
best success. I am 
“‘Yours very respectfully, 
“PROFESSOR DR. ANTON DOHRN.”’ 
ZOOLOGICAL STATION, 
NAPLES, ITALY. 


“‘T send you my best wishes for the opening of your 
new Natural History Institute in Trinity College, and 
hope it will bring to maturity many advances in the 
investigation of the grand treasures of Nature of your 
beautiful country, which I had the pieasure of become 
ing acquainted with last year. With greatest esteem, 

f* Yours truly, 
PROFESSOR D. A. FOREL.”’ 

ZURICH, SWITZERLAND. 


“‘Thank you yery much for the sending of your 
program of instruction, which I have read with the 
greatestinterest. I congratulate you upon the problem 
which you have set for yourself; that zoology and 
anatomy can only gain when they are permeated by 
physiological and general biological principles, is, 
alas, not yet recognized to any extent. Only in 
botany is recognized the natural union of form and 
function in teaching, and there but to a slight degree; 
this has found expression in the splendid book of 
Haberlandt, ‘Physiological Anatomy.’ Mineralogy 
and geology in Zurich have undergone a similar 
process. 

‘Mo the anatomist and zoologist on the contrary, 
the comparative method is allowed, and the.so-called 
‘purely mechanical’ points of view are repudiated. 

“‘Yours-truly, : 
““MAX VON FREY.”’ 
UNIVERSITY OF WURZBURG,% 
GERMANY. 


‘May the Hall of Natural History be a complete 
success—fulfilling all the aspirations of its founders 
and well-wishers! Had it been possible it would 
have afforded me much pleasure and satisfaction to 
have been present at your opening function. All I 
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can do now is to wish the institution and yourself 


Godspeed! 
““Yours very truly, 


“ JAMES GEIKIE.’! 
UNIVERSITY OF EDINBURGH, 
ScorLaAND. 


‘*T should have been happy to express personally 
to you my great admiration for the powerful scientific 
movement taking place in the United States of Amer- 
ica, the proof of which is given by the erection of so 
many splendid universities. I send you my heartiest 
wishes that the Biological Laboratory of Hartford 
may soon produce numerous and excellent works in 
all branches of modern biology. Believe me, dear 
sir, 

‘‘ Yours very sincerely, 


“CA, GIARD.”’ 
MEMBRE DE L’INSTITUT DE 


FRANCE. 


“Tn reply to your invitation I wish to send, in my 
absence, a few words of hearty greeting on the occa- 
sion of the opening of your Hall of Natural History. 
I hold it an imperative duty of the minister of every 
denomination of religion to seek to understand the 
modes of thought of his flock.. And considering the 
way biological progress has influenced man’s way of 
looking at things generally, it seems to me that its 
study is one specially necessary for the ministry. 
The work of the churches or great social bond of 
union and progress in humanity is one we all recog- 
nize. That men anxious and willing to work for 
this end should have had their services unutilized in 
the past—the very recent past—through the lack of 
understanding of the theologians is a fact to be deeply 
regretted. And the new foundation in your college 
should make for charity in human fellowship, through 
and with the advancement of human knowledge. I 
am, gentlemen, 

“ Faithfully yours, 
“Marcus Hartzoc, D.Sc., M.D., F.L.S.”’ 

PROFESSOR OF NATURAL History, 

QUEEN’S COLLEGE, CORK, IRELAND. 


‘The natural sciences, and not in the least biology, 
have in a few decades developed remarkably in the 
United States; Proof of this are the newly founded, 
splendidly equipped universities, natural history 
museums, marine biological stations, and recently 
published journals, by means of which science has 
already experienced so many additions due to Amer- 
ican research. 

“That the newly erected ‘ Hall of Natural History 
of Trinity College,’ placed under your guidance, may 
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develop to a worthy home of the natural sciences, I 
wish from all my heart. 
“Yours truly, 
* “Dr. OscAR HERTWIG.”’ 
UNIVERSITY OF BERLIN, 
GERMANY. 


‘“T express my interest in the erection of your in- 
stitute. Its creation will be a new proof of the suc- 
cessful zeal with which the younger school of your 
country is occupied to further scientific progress in 
unconfined research, as well as in the dissemination 
of knowledge. With the most respectful greetings, 

“Yours truly, 


“WILLIAM HIs.”’ 
UNIVERSITY OF LEIPZIG, 


GERMANY. 


“You may perhaps be surprised to hear that I 
passed two very happy years of my boyhood in Hart- 
ford, attendiug the high school, and that I still count 
among my best friends a number of Hartford people. 
You may, therefore, imagine with what satisfaction I 
learned that in the city with which my personal re- 
lations, so to speak, are very intimate, a hall has 
been established in which the subjects in my own 
special lines are to be studied. I congratulate the 
city, the College and you on the completion of the 
Hall of Natural History, and hope that it will become 
a center of scientific activities and will do its full 
share in the advancement of knowledge, as it no 
doubt will. With best wishes, I remain 

“Yours sincerely, 


“KK. MITSUKURI.”’ 
IMPERIAL UNIVERSITY, 


TOKIO, JAPAN, 


““T have much pleasure in sending you my best 
wishes for the new Hall of Natural History at Trinity 
College, Hartford. May it have a long, useful and 
prosperous career. May it train many men to do 
good and honest work in natural history, that most 
delightful of the sciences, and may financial blight— 
that curse of so many scientific undertakings, never 
fall upon it! I much regret that I cannot myself be 
present on the occasion to offer my congratulations in 
person. 

“Tt is now exactly a quarter of a century since I 
began the study of Natural History under that bril- 
liant zoologist, that truly great and distinguished 
man, Francis Maitland Balfour. The lessons I learnt 
from him I would fain teach to others, and it has 
always been my endeayor to do so. The most im- 
portant of them were—thoroughness and honesty in 
work, the realization of the fact that no scientific 
work is worth doing unless it be done primarily for 
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the sake of the work, and not primarily for the sake 
of the worker. The realization of this fact is the most 
important result which a sound education can pro- 
duce. 

“T cannot wish you anything better than this— 
that the work done in your institution may be honest 
work, sound work, work which men of all countries 
and all languages who are seeking after truth may 
turn to with confidence, that there at least they will 
find the real thing—an honest record of painstaking 
observation. 

“In other words, may your institution be the 
means of training men to work like Johannes Miiller, 
Charles Darwin, Thomas Henry Huxley, Albert Kol- 
liker, Elias Metschnikoff and Francis Maitland Bal- 
four. Iam, dear sir, 

“Yours sincerely, 
‘“ ADAM SEDGWICK.”’ 

READER IN MORPHOLOGY AND EMBRYOLOGY OF 

ANIMALS, TRINITY COLLEGE, UNIVERSITY OF 
CAMBRIDGE, ENGLAND. 


‘‘T pledge you my sincerest wishes for the new Hall 
of Natural History of Trinity College. May it take 
its place in contributing to the greatest researches 
which the United States have produced in the Jast 
decennium for our sciences, and which have stirred 
up the admiration, yes, I may say, the envy of the 
entire Old World. With this wish, I remain, in 


greatest esteem, 
‘ “Yours truly, 


““Dr. J. W. SPENGEL.’’ 
UNIVERSITY OF GIESSEN, 
GERMANY. 


“J express my admiration and forcible acknowledg- 
ment of how zealous your countrymen in the great 
country of the United States are to further science in 
every direction ; I wish Trinity College and especially 
its scientific institutes the greatest success and de- 


velopment. 
“Most respectfully yours, 


““WALDEYER.’? 
UNIVERSITY OF BERLIN, 


GERMANY. 


““ Kindly accept my wishes for the success of this 
solemnity and for the ever progressive development 
of the knowledge of truth, as well as of the spirit of 
research in your university. 

““T beg you, sir and your colleagues, to accept the 
expression of my cordial appreciation. 

“EMILE YUNG.”? 

PROFESSOR OF ZOOLOGY AND OF COMPARATIVE 

ANATOMY IN THE UNIVERSITY OF GENEVA, 
SWITZERLAND. 
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In addition letters were received from: 

Professor Henry Blanc, University of Lausanne, 
France. 

Professor Wilhelm Blasius, University of Braun- 
schweig, Germany. 

Professor O. Biitschli, University of Heidelberg, 
Germany. 

Professor Carl Chun, University of Leipzig, Ger- 
many. 

Professor E. Ehlers, University of Gottingen, Ger- 
many. 

Sir Michael Foster, University of Cambridge, Eng- 
land. ‘ 

Professor A. A. W. Hubrecht, of Utrecht, Holland. 

Professor Alexander Kovalevskij, St. Petersburg, 
Russia. 
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Professor W. N. Parker, University College, Cardiff 
Wales. 

Professor E. B. Poulton, University of Oxford, 
England. 

Professor Dr. Louis Roule, University of Toulouse, 
France. 

Professor G. O. Sars, Christiania, Norway. 

Professor Dr. Franz Hilhard Schulze, University of 
Berlin, Germany. 

Professor Aleksandr Andrejevid Tichomiroy, Uni- 
versity of Moscow, Russia. 

Professor Sydney Howard Vines, University of 
Oxford, England. 

Professor S. Watasé, University of Tokio, Japan. 

Professor R. Wiedersheim, University of Freiburg, 
Germany. 


Fig. 4. Museum. 


Professor Hubert Ludwig, University of Bonn, 
Germany. 

Professor H. N. Mackintosh, Trinity College, 
Dublin, Ireland. ; 

Professor K. Mobius, University of Berlin, Ger- 
many. 


THE HALL OF NATURAL HISTORY. 

The building having a frontage to the 
north of 122 feet, and a width of 72 feet. is 
three stories high above an ample base- 
ment. The materiais used are common 
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brick, molded brick and sandstone for 
finish. 

In plan the building is a parallelogram, 
with a central projection 40 feet wide, 
flanked by octagonal turrets extending 
through the several stories and finished 
above the main roof line. The principal 
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The arrangement of rooms is shown in the 
accompanying diagrams. 

A feature of theequipment is the aquarium 
and vivarium rooms in the basement. In 
the aquarium there are five tanks, each con- 
taining 290 gallons, paneled off from the 
main room as in the Berlin, Washington, 


Fie. 5. Lecture Room. 


entrance gives access to a wide staircase 
hall. Directly opposite this entrance is the 
doorway to the Museum. 

The Museum occupies three floors, the 
two upper ones having each an area of over 
4,650 square feet, the first floor being con- 
nected with the second by an iron staircase 
and a large floor-well, which forms a feature 
in the construction of the second floor. 
The whole Museum has a southern exposure 
and is adequately lighted. 


Battery Park and other aquaria. Thus the 
public can see the animals under the most 
favorable conditions, while in the aquarium 
section the students may work at problems 
in comparative physiology and comparative 
psychology without being disturbed. Three 
of the tanks are for marine and two for 
fresh-water animals and plants. The great 
advantage, as an adjunct to teaching, of hav- 
ing alive such animals as meduse, star- fish, 
sea-cucumbers and anemones is apparent to 
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anyone who has attempted to gain a natural 
conception of such forms from only alcoholic 
material. In the attic is a large pigeon 
house for breeding purposes. Glass bee- 
hives and ant nests are used for the study 
of community life. In fact, it is planned to 
have every order of animals represented by 
typical species in the aquaria and vivaria, 
so that the study of function may go hand 
in hand with the study of form. 

In the museum each order is represented 
by specimens in alcohol, skins, skeletons, a 
dissection accompanied by a water-color 
sketch, with all the parts plainly labeled 
and embryological models with explanatory 
charts, in order that the, visitor or student 
may learn as much as possible of the forms 
exhibited rather than become overwhelmed 
with the wealth of species. 


AN ARTIFICIAL REPRESENTATION OF A 
TOTAL SOLAR ECLIPSE. 

In preparing for polarization experiments 
on the solar corona it is extremely desir- 
able to have an artificial corona as nearly 
as possible resembling the reality, for pre- 
liminary work. The only device of the 
kind that has been used to my knowledge 
is the arrangement described by Wright 
in his eclipse report, consisting of a card- 
board funnel, lined with black cloth, with a 
light at the back. This gives a ring-shaped 
illuminated area radially polarized. It is 
believed that the contrivance about to be 
described will be found far better adapted 
to work of this sort, for the artificial corona 
in this case resembles the real so closely as 
to startle one who has actually witnessed a 
total solar eclipse ; the polarization is radial, 
and is produced in the same way as in the 
sun’s surroundings, and the misty grada- 
tions of brillianey are present as well. So 
perfect was the representation that I added 
several features of purely esthetic nature, 
to heighten the effect, and finally succeeded 
in getting a reproduction of a solar eclipse 
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which could hardly be distinguished from 
the reality, except that the polar streamers 
are straight as drawn by Trouvelot, instead 
of being curved, as all the recent photo- 
graphs show them. The curious greenish- 
blue color of the sky and the peculiar pearly 
luster and misty appearance are faithfully 
reproduced. For lecture purposes an arti- 
ficial eclipse of this sort would be admir- 
ably adapted, and I know of no way in 
which an audience could be given so vivid 
an idea of the beauty of the phenomenon. 
Drawings and photographs are wholly in- 
adequate in giving any notion of the actual 
appearance of the sun’s surroundings, and 
I feel sure that any one will feel amply re- 
paid for the small amount of trouble neces- 
sary in fitting up the arrangement which I 
shall describe. 

A rectangular glass tank about a foot 
square on the front and five or six inches 
wide, and a six-candle-power incandescent 
lamp are all that are necessary. The di- 
mensions of the tank are not of much im- 
portance, a small aquarium being admirably 
adapted for the purpose. The tank should 
be nearly filled with clean 
water, and a spoonful or 
two (the right amount de- 
termined by experiment) 
of a weak alcoholic solu- 
tion of mastic should be 
added. The mastic is at 
once thrown down as an 
exceedingly fine precipi- 
tate, giving the water a 
milky appearance. The 
wires leading to the lamp 
should be passed through 
a short glass tube, and the 
lamp fastened to the end of 
the tube with sealing wax, 
taking care to make a tight joint, to prevent 
the water from entering the tube. (Fig. 1.) 
Five or six strips of tin foil are now fastened 
with shellac along the sides of the lamp, 


Fig. 1. 
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leaving a space of from 4 to 1 mm, between 
them. The strips should be of about the 
same width as the clear spaces. They are to 
be mounted in two groups on opposite sides 
of the lamp, and the rays passing between 
them produce the polar 
streamers. The proper 
number, width and dis- 
tribution of the strips 
necessary to produce the 
most realistic effect can 
be easily determined by 
experiment.* A circular 
disk of metal, a trifle 
larger than the lamp, should be fastened to 
the tip of the lamp with sealing- wax, or any 
soft, water-resisting cement; this cuts off 
the direct light of the lamp and rep- 
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rheostat in circuit with the lamp to regulate 
the intensity of the illumination. On turn- 
ing on the current and seating ourselves 
in front of the tank we shall see a most 
beautiful corona, caused by the scattering 
of the light of the lamp by the small par- 
ticles of mastic suspended in the water. 
If we look at it through a Nicol prism we 
shall find that it is radially polarized, a 
dark area appearing on each side of the 
lamp, which turns as we turn the Nicol. 
The illumination is not uniform around the 
lamp, owing to unsymmetrical distribution 
of the candle power, and this heightens the 
effect. Ifthe polar streamers are found to 
be too sharply defined or too wide, the de- 
fect can be easily remedied by altering the 
tin-foil strips. The eclipse is not yet per- 
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resents the dark disk of the moon. The 
whole is to be immersed in the tank, with 
the lamp in a horizontal position, and the 
metal disk close against the front glass 
plate. (Fig.2.) Itisa good plan to havea 


* Probably black paint could be used instead of 
the tin-foil strips. 


fect, however, the illumination of the sky 
background being too white and too bril- 
liant in comparison. By adding a solution 
of some bluish-green aniline dye (I used 
malachite green) the sky can be given its 
weird color, and the corona brought out 
much more distinctly. If the proper amount 
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of the dye be added, the sky can be strongly 
colored without apparently changing the 
color of the corona in the slightest degree, 
a rather surprising circumstance, since both 
are produced by the same means. We 
should have now a most beautiful and per- 
fect reproduction of the wonderful atmos- 
phere around the sun, a corona of pure 
golden white light, with pearly luster and 
exquisite texture, the misty streamers 
stretching out until lost on the bluish-green 
background ofthe sky. The rifts or darker 
areas due to the unequal illumination are 
present as well as the polar streamers. The 
effect is heightened if the eyes are partially 
closed. 

A photograph of one of these artificial 
eclipses is reproduced in Fig. 3. Much of 
the fine detail present in the negative is lost 
in the print, and still more will doubtless 
go in the process of reproduction. The 
- coronal streamers extend out much farther 
than is indicated by the photograph. No 
especial pains were taken to get the polar 
rays just right. TE. We, WWGG. 

UNIVERSITY OF WISCONSIN. 


SCIENTIFIC BOOKS. 
Street Pavements and Paving Materials. A Man- 
ual of City Pavements: the Methods and 

Materials of their Construction. For the use 

of Students, Engineers and City Officials. By 

GEORGE W. TILLSON, C.E., President Brook- 

“lyn Engineers’ Club, ete. New York, John 

Wiley & Sons. 1900. 

As might be inferred from the title, this is a 
very pretentious book. The design of the 
author appears to have been to exhaust the 
subject. A very careful examination of the 
book has convinced the reviewer that for the 
purpose of the reviewer the accomplishment of 
this design may be divided into two parts: (1) 
That portion of the book that comes strictly 
within the perview of the engineer, and (2) that 
portion which does not. 

Before proceeding to the consideration of 
these parts we wish to remark certain condi- 
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tions that relate to the work asa whole. The 
author does not appear to have been impressed 
with the gravity and seriousness of the great 
work he has undertaken, but a certain atmos- 
phere of flippancy pervades some of the most 
important discussions ; as witness his definition 
of the word Bitumen on page 43. 

Again, either the manuscript was very care- 
lessly prepared, or the proofs were very care- 
lessly read, for the grave errors that are too 
numerous to mention can hardly be laid to the 
account of the printer. For illustration turn to 
page 53. The sentence, ‘‘ He contends that by 
the use of petroleum ether a large amount of 
asphaltene is dissolved and is consequently 
ealled asphaltene,’’ is nonsense, as it stands; 
the last word should be ‘petrolene.’ Further 
on he says, ‘‘I had to admit, and do admit, 
that the analysis as carried out by the later 
methods suffices to make identity or nonentity 
of two samples probable or highy probable.’’ 
Nonentity should be nonidentity, and highy 
should be highly. To point out all the errors 
of this description would require too much 
space. 

That portion of the work that relates strictly 
to engineering problems appears to be carefully 
prepared, and the various problems discussed 
appear to be treated with intelligence and dis- 
crimination. Had Mr. Tillson, as an engineer, 
discussed seriously and carefully read the proofs 
of a work devoted to the engineering problems 
involved in street paving, we do not doubt that 
a very valuable book would have been the re- - 
sult. For Mr. Tillson has reaped a field of 
immense extent, and he has brought together 
an immense amount of detail from widely sepa- 
rated sources and has brought them into con- 
venient form. For this his fellow members of 
the engineering profession, and a wider client- 
age of miscellaneous readers outside his profess- 
ion would have doubtless given him apprecia- 
tive thanks. But, as before stated, Mr. Tillson 
has attempted, in a very pretentious way, to 
exhaust his subject, and has wandered far be- 
yond the borders of his profession of engineer- 
ing, thereby committing the blunder of attempt- 
ing to treat subjects learnedly of which he has 
no knowledge. For engineers as a class are 
not trained in general science. They are 
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trained as engineers and have a fairly generous 
knowledge of physics, with only a smattering 
of chemistry, mineralogy and geology ; yet fol- 
lowing the example of the French engineers, 
which I have elsewhere mentioned, they seem 
to have a propensity for the discussion of the 
origin and properties of bitumens, a discussion 
which involves some of the most intricate 
problems in the sciences above mentioned now 
engaging the attention ofscientific men. Hence, 
it is not strange, that outside the engineering 
problems which it treats intelligently, this book 
should be a chaotic jumble, brought together 
without chronological arrangement, without 
order as to the natural divisions of subjects, 
and discussed without discrimination and with- 
out satisfactory result. These defects of judg- 
ment and purpose would have been greatly 
mitigated if Mr. Tillson had not committed two 
unpardonable offences as an author. First, he 
cites from authors all over the world without 
giving in a single instance reference to the 
original memoirs, by which a reader can verify 
or extend the passage cited. Second, he has 
attributed to authors cited, language that they 
have never used, by substituting for the author’s 
language his own abstract or paraphrase. In 
illustration, see page 43, where he patches up a 
definition of ‘bitumen’ by ‘transposing Pro- 
fessor Sadtler’s words and adding some of Mr. 
Richardson’s.’ He puts this patchwork that 
neither Sadtler nor Richardson would recognize, 
in quotation marks. From whom is it quoted ? 
Again, on page 53, he quotes from my ‘ Tenth 
Census Report.’ I read the passage with amaze- 
ment. I knewI had never used such language. 
When I turned to the report I found that Mr. 
Tillson had substituted his own paraphrase for 
the language used by myself and had enclosed 
it in quotation marks. Comment on such atro- 
cious work is unnecessary. 

It would require too much time and space to 
show in detail all the blunders that are found 
in the nearly 40 pages devoted to ‘ Asphalt.’ 
One other must suffice. This book is infested 
with the ill-disguised fallacy that material from 
the Trinidad Pitch Lake is superior to all other 
for street pavements. The old threadbare story 
of Highth Avenue is rehearsed, ete. 

I regret the necessity of such unqualified con- 
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demnation of much of this book ; but the char- 
acter of the criticism results from the nature of 
the case. Ithink I am safe in assuming that no 
railroad corporation would employ a chemist to 
construct a skew-arched bridge. 

8. F. PEcKHAM. 


American Education and What Shall It Be? 
Preliminary Report of the Committee of the 
Society for the Promotion of Engineering 
Education ; made at the New York Meeting, 
July 2, 38, 1900. Reprinted, with discussion, 
from the Annual Volume of Proceedings ; H. 
S. Jacopy, Secretary, Ithaca, N. Y. 8vo. 
Pp. 74. Price, 25 cents. 

One of the speakers in the discussion began 
with the remark that this report marks an era 
in its department, that it was the first document 
of the sort which, so far as he had observed, 
recognized the fact that there may be ‘many 
educations.’ While it may not be the fact that 
the publication of this report was the first recog- 
nition of the necessity of various educations for 
various sorts and conditions of men,* it is prob- 
ably the first in which the fact of a variety of 
educations as a need of the time being recog- 
nized by authority is itself noted. The docu- 
ment is a reprint, from the transactions of the 
Society, of the report of a committee consisting 
of six representative educators in applied 
science and technical subjects, selected from 
representative institutions at Madison, St. 
Louis, Ithaca, Minneapolis, Boston and Phila- 
delphia, who were requested to endeavor to 
give formal expression to the views held by 
them collectively on the question above quoted 
in the title of the paper thus prepared. 

Space does not here permit of the presenta- 
tion of any full abstract of the report, which is 
one which should be carefully read by every 
educator—and by our legislators even more 
carefully, if possible. The discussion is no less 
suggestive and invaluable than the report; a 
considerable number of well-known teachers 
and engineers taking part. 


* The Mechanic Arts and Modern Educations,’ an 
address delivered at Richmond, Va., before the Me- 
chanics’ Institute of Virginia, by R. H. Thurston, 
May 18, 1894, Richmond, Va. William Ellis Jones. 
1894. 12mo. Pp. 23. 
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The committee agrees that there is a place 
for many kinds of school, and that they, as a 
rule, have their separate purposes and are, in 
fact, not competitors either among themselves 
or with the common school system of the 
country. Manual training schools, in which, 
as Dr. Woodward has said, ‘the whole boy is 
sent to school,’ are commended as adjuncts to 
the existing system, and, as a matter of fact, 
such schools are rapidly becoming incorporated 
into the common school systems of our larger 
cities and industrial towns. Manual training 
and art education are considered desirable as a 
part of all public school education, and provi- 
sion should be made in them for both boys and 
girls, each in a suitable manner. The commit- 
tee considers such a combination to be ‘ the ideal 
public school’ for our country. The State 
agricultural and mechanical colleges constitute, 
in many of our States, another and important 
elass, and are doing work which is adjudged to 
be far more than a compensation for their cost 
tothe people. They are usually true secondary 
industrial schools, but they apparently divert 
many young men from agriculture into mechan- 
ical vocations. Minnesota, however, for ex- 
ample, and some other States, have very suc- 
cessful schools of agriculture.* 

The higher engineering schools are considered 
to be strictly professional schools of a high 
grade, which ‘rank with the best’ in any 
country. Our monotechnic or trade schools are 
still to be founded. They are considered to 
constitute the greatest need of the educational 
system. While the committee asserts that ‘all 
schooling should lead primarily to the elevation 


*In the State of New York, it may be observed, 
while the State college, Cornell University, has a pro. 
portionally large body of mechanical engineering 
students and a relatively small body of agricultural- 
ists, the latter, through its ‘university extension 
work,’ is performing an enormous task. It sent out 
in the year 1899-1900, over 7,000,000 pages of bulle- 
tins to farmers, embodying results of research in agri- 
cultural science and arts ; it taught classes of 20,000 
in ‘Farmers’ classes,’ 25,000 in its ‘Teachers’ 
courses,’ 35,000 in its ‘Junior Naturalists’? Clubs’ 
and 2,500 in ‘ Home Nature Study,’ a total of 83,000 
students outside of the university.—President Schur- 
man’s Report, 1899-1900. 
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and development of the individual, and only 
secondarily to a greater material prosperity,’ 
and italicizes the statement, it is considered, 
nevertheless, imperative that such institutions 
be established, if we are to hold our own, in the 
future, in the great competition among the 
nations. It is asserted that such schools need 
not be so conducted as to abrogate the principle 
just stated. The State of Massachusetts is 
already systematically encouraging the organi- 
zation of textile schools, for example. It is 
such schools as these that have made Ger- 
many what she is, industrially. 

Supplementary schools for workers are com- 
mended, such as evening schools, correspond- 
ence schools, etc. Proprietary and public.and 
Y. M. C. A. evening schools, for example, are 
doing an immensely valuable work, and these 
schools cannot be too generally encouraged and 
sustained. Professor Higgins proposed ‘half- 
time’ school is thought well worthy of trial and 
is considered to have great promise. The higher 
schools of commerce and of business, which have 
been organized in some of our colleges already, 
are thought to be a step in the right direc- 
tion. 

The report is assumed to be preliminary and is 
to be later supplemented by special discussions 
of details and of special forms of industrial edu- 
cation. On the whole it would appear that the 
committee feel as did one of the gentlemen tak- 
ing part in the discussion, Mr. Rothwell, said : 
‘“‘sreater results can certainly be secured by 
educating the masses than in educating the 
small number in the higher departments of en-_ 
gineering’’ ; although, as the same speaker re- 
marked: ‘‘ Nothing can be said against that.’’ 
As Mr. Fay, of Rhode Island, put it, in his re- 
port to the State Legislature, 1877, the great 
problem is ‘ that of the adaptation of industrial 
education to our existing systems of mental 
training in the public schools,’ and in this the 
committee is also agreed. The committee and 
the disputants seem to have substantially agreed 
with Col. H.,D. Meier, who asserted that ‘the 
point that the better part of the man should be 
educated is met by an education based upon 
the natural sciences ’—after the manner advised . 
by Huxley, we may presume. 

R. H. THurston. 
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A Text-Book of Histology, including Microscopic 
Technic. Authorized Translation of the Sec- 
ond German Revised Edition of Dr. BorHM 
and yon DaAvyiporr’s Histology. Edited 
with Extensive Additions to Text and Illus- 
trations by C. CARL Huser, M.D., of the 
University of Michigan. Published in Phila- 
delphia by W. B. Saunders & Co. 1900. 
Price, $3.50, net. 

In selecting Drs. Boehm and von Davidoff’s 
‘Text-Book of Histology’ for an English edi- 
tion, the American editor has made a happy 
choice. The excellent features of the original 
German editions are too well known to need 
any extensive comment here. ; 

In general plan, clearness and brevity of 
treatment, combined as a rule with sufficient 
detail, the text is admirable. The illustrations 
are for the most part quite good. Especially 
praiseworthy are the suggestions as to technical 
methods following each topic, and the refer- 
ences to literature in the back of the book. 
The student finds here an exceptionally valua- 
ble addition to the statements of the text, in 
the effects of reagents and other treatment of 
the structures described, and is led to under- 
stand how and by whom the science has been 
developed. This feature gives a very broad 
conception of the subject, explains the basis of 
the facts and conclusions presented, and at the 
same time makes it easy to confirm and extend 
them in the laboratory and through the litera- 
ture. 

We find unevenness of emphasis, certain sub- 
‘jects being described in much greater detail than 
are others, as is usually the case in text-books; 
but the constant reference to original sources 
should counteract this, and the book as a whole 
has certainly been a decided success. 

Dr. Huber must be congratulated on his Eng- 
lish version of so good a text-book. Taking 
Dr. Cushing’s excellent translation as a basis, 
the editor has rearranged the text to advantage 
here and there, and has rewritten and extended 
a number of topics, greatly improving them. 
Many new and valuable figures have been in- 
troduced. This is especially true of the sec 
tions on the structure of gangliaand nerve end- 
organs, the figures having been taken from Dr. 
Huber’s own papers on the peripheral nerves. 


SCIENCE. 


[N.S. Von. XIII. No. 315. - 


The nerve supply of all organs is much more 
fully treated than in the original. The discus- 
sion of the development of bone is much im- 
proved, and the sections on the structure of 
the spleen and ductless glands receive consid- 
erable additions. 

The changes or additions of the editor seem 
well considered, wherever made, and it is only 
to be regretted that he has not attempted to 
bring all sections symmetrically up to date. 

Finally the publishers must be complimented 
on a handsome book with excellent press- work, 
and with illustrations as good as those of the 
German edition, which is high praise. 

It isa pleasure to cordially recommend this 
book as one of the very best text-books avail- 
able on the subject. 

H. Mc. E. KNOWER. 

ANATOMICAL LABORATORY, 

JOHNS HopKINS UNIVERSITY. 
BOOKS RECEIVED. 
New 
1900. 


The Elements of Astronomy. ROBERT BALL. 
York and London, The Macmillan Company. 
Pp. viii-+ 188. 80 cts. 

Die Pflanzen-Alkaloide. JUL. WILH. BRUHL, EDVARD 
HJELT und OsstAN ASCHAN. Braunschweig, Fried- 
rich Vieweg und Sobn. 1900. Pp. xxii +586. 
M. 14. 

Beitrag zur Systematik und Genealogie der Meptilien. 
MaxX FURBRINGER. Jena, Gustav Fischer. 1900. 
Pp. 91. 

Ergebnisse der neueren Sporozoenforschung. M. LUHE. 
Jena, Gustav Fischer. 1900. Pp. iv +100. 


SCIENTIFIC JOURNALS AND ARTICLES. 

In the November-December number of the 
Physical Review, Mr. Frank Allen describes an 
interesting series of experiments to determine 
the effect upon the persistence of vision of ex- 
posing the eye to light of various wave-lengths. 
It is found that prolonged exposure to red light 
increases the persistence of vision for light from 
the red end of the spectrum, while the sensi- 
tiveness of the eye for other colors is unaffected. 
It has previously been shown by Ferry that a 
‘red-blind’ eye shows abnormally great per- 
sistence of vision at the red end of the spec- 
trum. In respect to the duration of impres- 
sions, therefore, as well as in other respects, an 
eye that has been fatigued by red light re- 
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sembles temporarily the eye of a red-blind in- 
dividual. In like manner temporary green 
blindness and violet blindness may be produced 
by fatiguing the eye with light of the correspond- 
ingcolor. Very remarkable results are obtained 
when the eye is fatigued, not by exposure to 
one of the fundamental colors of the Young- 
Helmholtz theory, but by an intermediate 
color, such as yellow or blue. In case yellow 
light is used it is found that the persistence of 
vision is increased for both red and green: but 
that the persistence of vision for yellow light re- 
mains unchanged. The article contains much 
that is of great significance in connection with 
theories of color vision. In the same number 
of the Review, Dr. W. P. Boynton, of California, 
discusses the Gibb’s ‘Thermodynamic Model in 
the case of a substance obeying Van der Waal’s 
Equation’; while Dr. J. C. Shedd, of Colorado 
College, gives an analytical discussion of the 
various forms of curves that are presented by 
the fringes seen in the Michelson interferometer. 


SOCIETIES AND ACADEMIES. 
NEW YORK ACADEMY OF SCIENCES. 
SECTION OF BIOLOGY. 


THE regular monthly meeting for December 
was held on the evening of the 10th, Professor 
C. L. Bristol presiding. 

Professor Lloyd offered his resignation as 
Secretary of the Section, on account of his in- 
tended absence in Europe. On the motion of 
Professor Wilson, seconded by Dr. Calkins, a 
vote of thanks was tendered to the Secretary 
for his interest in furthering the work of the 
Section. 

The following program then was offered: 

G. N. Calkins: ‘Some interesting Protozoa 
from Van Cortlandt Park.’ 

H. HE. Crampton: ‘Elimination in Lepidop- 
tera.’ 

E. B. Wilson: ‘The Chemical Fertilization 
of the Sea Urchin Egg.’ 

Dr. Calkins stated that there were fonr 
genera of Protozoa which are usually regarded 
as intermediate forms between the classes of 
Protozoa were considered. These were: Nu- 
clearia, intermediate between the Rhizopoda 
and the Heliozoa; Mastigamoeba, intermediate 
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between Mastigophora and the Rhizopoda; 
Multicilia, intermediate between the Mastigo- 
phora and Ciliata, and Actinobolus, intermediate 
between the Ciliata and the Suctoria. The 
method of feeding in the latter form was also 
described for the first time. All these forms, 
together with 54 other genera and a great 
many species (100 to 150) were found in the 
waters of Van Cortlandt Park during the past 
fall. 

The paper by Dr. Crampton was designed to 
be the first of a series dealing with the problems 
of variation and selection in Lepidoptera, and 
especially in the Saturnid moths. The par- 
ticular questions here considered are as to the 
relative variability of eliminated and surviving 
pup and moths of Philosamia cynthia, and as 
to the relative variability of males and females. 
From a lot of 1,090 cocoons from a restricted 
locality, 310 living and 632 dead pupz were 
obtained, the remainder being shriveled or 
abnormal larve and pups. The living pups 
were compared with an equal number of dead 
pupee in reference to certain body-characters 
(length, length of bust, width, depth, frontal 
stature and sagittal stature of bust), and to 
certain characters of a typical organ, the left 
antenna (length, breadth and stature). It ap- 
pears that the surviving males are slightly less 
variable than the eliminated males, and that 
the surviving females are far less variable. 
From the living pupz 180 perfect moths were 
obtained. The males were from pupz which 
were far less variable than pupz producing ab- 
normal moths; but the females were from rela- 
tively more variable pupz, though the latter 
were much less variable than eliminated female 
pupe of the preceding group. The paper will 
be published in full. 

Professor Wilson presented the results of a 
study of the phenomena of development in the 
unfertilized eggs of Toxopneustes when treated 
with solutions of magnesium chloride by Loeb’s 
method. The results confirm Loeb’s conclusion 
that the embryos arising from these eggs are 
produced without fertilization by spermatozoa, 
conclusive proof being given in the fact that 
during cleavage the number of chromosomes 
is half the usual number, namely 18 instead of 
36. The mitotic phenomena differ in many de- 
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tails from those occurring in fertilized eggs, but 
show a striking general parallel to them. The 
asters may be only two in number (cleavage 
asters), but as a rule there are many other asters 
(cytasters) that have no connection with the 
nucleus. Like the nuclear asters, however, 
the cytasters contain-centrosomes and may pro- 
gressively multiply by division. Cytasters and 
centrosomes are formed also in enucleated frag- 
ments obtained by shaking unfertilized eggs to 
pieces before treatment by the magnesium so- 
lution, and these asters may likewise multiply 
by division. 

These facts seem to leave no doubt of the 
formation of functional centrosomes de novo and 
independently of the nucleus. Evidence was 
adduced to show that the asters may operate 
as centers of cytoplasmic division, independ- 
ently of the necleus. It was also shown that 
the magnesium eggs show numerous gradations 
in the mitotic process between complete divi- 
sion and partial mitosis. 

FRANCIS E. Luoyp, 
Secretary. 


ACADEMY OF SCIENCE OF ST. LOUIS. 


AT the meeting of the Academy of Science 
of St. Louis of December 17, 1900, forty-six 
persons present, the following subjects were 
presented : 

Dr. O. Widmann read an account of the great 
St. Louis crow-roost, in which were embodied 
many facts concerning the life-history and 
habits of the common crow. 

Professor F. E. Nipher gave an account of 
some of his recent results in positive photog- 
raphy. He has now found that hydrochinone 
baths of normal strength may be used. The 
formula given in each box of Cramer plates 
yields good results, if the mixed bath is diluted 
with water to one-third strength. The potas- 
sium bromide may be left out, and one drop of 
concentrated hypo solution must be added for 
each ounce of diluted bath. The hypo has a 
most wonderful effect. With the same bath, 
plates may be developed as positives, in the dark 
room or in direct sunlight. He had even started 
the developing of a plate in a dark room, where 
it progressed very slowly, but satisfactorily ; 
continued the operation in diffused daylight in 
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an adjoining room, and finished the operation 
in direct sunlight. The process was accelerated 
by the light, but did not appear to be otherwise 
changed by the change in illumination. The 
resulting picture could not be distinguished from 
those produced by ordinary methods. This 
picture wasshown by means of the lantern. 

A box of Cramer’s ‘Crown,’ ‘Banner’ or 
‘Tsochromatic’ plates may have the plates indi- 
vidually wrapped in black paper, in the dark 
room or at night, and all the remaining work 
may be done in the light. A plate is taken 
from its wrapping into the lighted room and 
placed in the slide holder. After exposure it is 
taken out into the light and placed in the de- 
veloping bath, and the picture is then devel- 
oped in the light, and may be fixed in the light. 
Of course, during the changes the plate should 
be shielded from the light as much as is feasible, 
and the fixing bath may always be covered. 
But all the operations may be carried on 
without any dark-room conveniences that may 
not be secured even in the open fields. 

When weak hydrochinone baths are used, the 
picture, when developed in strong lamp-light, 
or in sunlight, has at first a golden-yellow color. 
When left in the lighted bath for an hour and 
a half, it slowly darkens to a nearly normal 
shade, as the details come out more sharply. If 
the exposure has been correctly made, there 
will be no trace of fog. With stronger baths, 


‘the picture comes out in the normal time, and 


has the normal shade. 

If the pictures are too dense, the remedy is 
to reduce the strength of the sodium carbonate 
solution, or to increase the amount of hypo in 
the bath. Very fine results are obtained with 
the sodium carbonate solution at half the 
strength given in Cramer’s formula. 

When the plate has been sufficiently exposed, 
a negative of the object can usually be seen 
upon the plate beforedevelopment. With long 
exposure this image is very distinct. It fades 
out in the bath, and the plate becomes clear. 
The shadows appear strongly but indistinctly 
at first, and of a pink color, and the high-lights 
stillappear white. The solution remains clear. 
Too much hypo will cause turbidity and a loss 
of detail. 

When the plate is exposed in a printing frame 
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under either a negative or a positive, an expo- 
posure of half a minute to diffuse daylight is 
ample, with an ordinary jnegative. The plate 
may be over-exposed by placing it for a long 
time in direct sunlight, and it will then appear 
on development somewhat like an over exposed 
negative. This has not yet been tried with hypo 
in the bath. 

Professor Nipher showed a preliminary dia- 
gram in which exposure and illumination of the 
developing bath were taken as} coordinates. 
The zero condition was represented by a line, 
and the conditions for producing direct and in- 
verted pictures were represented by areas. 

He also exposed and developed, in a common 
bath, in the lighted audience room, negatives 
printed from negatives and positives printed 
from positives. 

The possible value of radio-active substances 
acting upon the developing plate in place of or 
in addition to light was referred to as a most 
promising field for study. 

Professor Nipher stated that he had done no 
work with the plates of other makers, since he 
found on trial that one such plate did not give 
good results with the treatment that had suc- 
ceeded with the Cramer plates. 

One person was elected to active membership. 

WILLIAM TRELEASE, 
Recording Secretary. 


ZOOLOGICAL CLUB, UNIVERSITY OF CHICAGO. 


Tue first meeting of the Quarter, October 
17th, was devoted to a paper by Miss Mary 
Hefferan, giving the results of her researches 
on the variation of the teeth in the jaws of 
Nereis. This paper will appear elsewhere in 
full. 

At the second session of the club, October 
31st, Mr. R. 8. Lillie gave an account of some 
experimental work upon the reactions of Areni- 
cola-larvee which was carried on by him during 
the lastsummer at Woods Holl. The following 
is a brief abstract of Mr. Lillie’s paper : 

In the swarming stage (in which three 
setigerous trunk segments are present) the 
larve are positively heliotropic and negatively 
geotropic, and in consequence collect at the 
surface of the water on the light side of the 
dish. After the fourth segment has appeared 
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the cilia are lost, the larv settle to the bottom, 
and the heliotropism becomes negative. The 
heliotropic response is due to the rays at the 
blue end of the spectrum, the red rays being 
apparently inactive. 

The normal reactions of the swarming 
larvee are altered under the following arti- 
fically induced conditions: (a) rise of temper- 
ature of the sea-water, (5) dilution or concen- 
tration of the sea-water within certain limits, 
(c) alteration of the chemical constitution of the 
medium. Rise of temperature above 85° is 
followed by loss of heliotropism and a gradual 
settling of the larvee to the bottom ; on cooling, 
however, heliotropism and negative geotropism 
largely appear. In dilute or concentrated sea- 
water the heliotropism in a large proportion of 
larve is altered from positive to negative ; the 
same happens in slightly acidulated sea-water 
(though the effect here soon passes off and 
positive heliotropism reappears) and also in 
artificial solutions containing NaCl, CaCl,, and 
MgCl, in certain proportions. 

Solutions of different salts affect ciliary and 
muscular movements in definite and character- 
istic ways. A fact of particular significance is 
that in the same solution one form of motility 
may be affected very differently from the other. 
Pure 5/8n NaCl solutions immediately arrest 
ciliary movement and cause a liquefaction and 
dissolution of the cilia; towards muscular 
movement its action is decidedly less injurious. 
The poisonous effect of the pure solution is, 
however, diminished by dilution, and also by 
the addition of small quantities of other salts, 
especially CaCl, and MgCl,. Solutions con- 
taining two salts in favorable proportions pre- 
serve ciliary and muscular activities for con- 
siderable periods, each form of activity having 
its own characteristic optimum solution which 
differs from that of the other. Pure CaCl, solu- 
tions and pure MgCl, solutions, and their mix- 
tures, quickly arrest muscular activity and 
cause the larvee to become perfectly rigid within 
a few minutes; while ciliary movement may 
continue in these solutions in some cases for 
hours after muscular movement has ceased. 
The larvee, although capable of swimming about 
actively in these solutions, quickly lose all 
power of heliotropic orientation as their power 
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of muscular movement disappears; and in a 
‘short time they become collected in small 
groups or clumps, as a result of their inability 
to effect the muscular movements necessary to 
disengage them from the contact and adhesion 
of other larve. The fact that ciliary activity 
can continue (in some cases for many hours) in 
solutions in which all muscular movement is 
impossible, proves that these two forms of con- 
tractility are essentially very different. 

Solutions containing three salts in suitable 
proportions are much more favorable than 
those containing only two. In solutions of the 
composition 40 cc. 5/8n NaCl + 55 ce. 10/8n 
MgCl, + 5 ce. 10/8n CaCl,, larvee may remain 
living and capable of growth for so long a period 
as two weeks. Mixtures of the above three 
salts are the most favorable; the presence of 
KCl is injurious since potassium acts as a spe- 
cific poison on muscular tissue. The three most 
essential metallic ions for the life-activities of 
these organisms are apparently Na, Ca, and 
Mg; K in very small proportions is probably 
also necessary. 

On analysis of the normal swimming move- 
ments of the larvee it appears that ciliary 
and muscular movements play separate and 
independent parts. Propulsion is effected ex- 
clusively by the action of the cilia, while 
heliotropic orientation is a purely muscular 
phenomenon with which the cilia have nothing 
directly to do. That this is so is proved (1) by 
direct observation, which shows that the cilia 
never exhibit a greater degree of activity on 
one side of the body than on the other, while 
the muscles of the more strongly illuminated 
side always show stronger contractions than 
those of the other ; (2) by the fact of heliotropic 
orientation of the larve in later stages after 
the cilia have disappeared; and (3) by the fact 
that all power of heliotropic response is lost in 
solutions that remove muscular contractility 
without at first interfering with ciliary move- 
ment. C. M. CHILD, 

Secretary. 


ZOOLOGICAL JOURNAL CLUB OF THE UNIVER- 
SITY OF MICHIGAN. 

THE meetings of November 6th and Novem- 

ber 13th were occupied by Dr. H. 8. Jennings 
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with an account, accompanied by demonstra- 
tions, of his researches on the activities of 
unicellular organisms. By means of the are 
light, stereopticon and projecting microscope, 
with an intervening alum cell to cut out the 
heat, the living organisms were projected on the 
screen, and their reactions to various stimuli 
could be observed by those present. Parame- 
ciwm thus appeared three inches long, and its 
minute structure, even to the cilia, was vis- 
ible. 

The collecting (‘positive chemotaxis’) of 
Paramecia about a bubble of CO, and in solu- 
tions of mineral acids was shown; also the 
spontaneous collections formed by the organ- 
isms, owing to the presence of CO, excreted by 
themselves. ‘Negative chemotaxis’ toward 
salt solutions was shown in the same way. 
Attention was then directed to the mechanism 
of the reactions, and it was pointed out that 
there was no orientation of the organisms either 
in collecting in the acids or in the negative re- 
action to salts. By throwing on the screen a 
slide of Paramecia with a small ring marked on 
the outside of the cover-glass, it was shown that 
in their swift roving movements at least ten 
Paramecia per second crossed this ring ; hence 
that if any method could be found of keeping in 
the ring those that crossed it by chance, the 
area would soon swarm with the Paramecia. A 
drop of weak acid was now introduced beneath 
the marked ring; it could then be observed 
that the animals swam into the area just as be- 
fore, but that on coming to the outer boundary 
of the area, they were turned back. Hence 
every Paramecium entering by chance remained 
in the area—swimming rapidly from one side 
to the other—and in a short time a dense col- 
lection was here formed (‘positive chemo- 
taxis’). 

To show the exact mechanism of the reac- 
tions, an organism having a more differentiated 
structure, so that its movements could be more 
easily followed, was thrown on the screen. 
For this purpose Oxytricha was used. The 
differentiation of right and left sides in this in- 
fusorian was pointed out; then as the individ- 
uals approached a source of stimulus, the lec- 
turer predicted, by pointing, in which direction 
the animal would turn on arriving at the stim- 
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ulus. The predictions were always fulfilled, 
_ Since the animals always turn to their right 
when stimulated. 

In the same way Paramecia always turn to- 
ward the aboral side when stimulated. These 
animals have thus a definite ‘motor reaction’ 
to almost any stimulus—consisting of a dart 
backward and a turning toward a structurally 
defined side. The collection of the Paramecia 
in the drop of acid is due to the fact that the 
passage from the acid to the water acts as a 
stimulus to produce this ‘motor reacton.’ This 
prevents them from leaving the acid, and a 
dense collection is soon formed. 


The collecting of Chilomonads in acetic acid 
wasshown. The essential identity in character 
of ‘positive chemotaxis’ or ‘positive chemo- 
tropism’ with ‘negative chemotaxis’ or ‘ che- 
mokinesis’ was demonstrated by showing that 
whether we get the one or the other depends 
on the relative arrangement of the two fluids. 
If the Paramecia or Chilomonads were in water, 
and a drop of acid was introduced, a dense 
group was quickly formed in the acid (‘ positive 
chemotaxis’); if on the other hand the organ- 
isms are in acid and a drop of water is intro- 
duced, the latter remains quiteempty. If now 
the organisms were in water and a drop of 
salt solution was introduced, the drop remained 
empty (‘negative chemotaxis,’ or ‘ chemokine- 
sis’); if the organisms were in salt solution and 
a drop of water was introduced, they swarmed 
into the drop of water, as previously into the 
acid. Passage from the water to acid does not 
cause the ‘ motor reaction,’ while passage from 
the acid to the water does, hence they collect 
in the acid; passage from the salt solution to 
the water does not cause the reaction, while 
passage from the water to the salt does, hence 
they collect in the drop of water. 

Many other demonstrations were given, and 
the significance of the results in simplifying the 
‘psychology’ of these organisms, and in their 
relation to current theories of tropisms or taxis 
was discussed. Similar results to those set 
forth were stated to have been obtained with 
certain Metazoa also. 


H. 8. JENNINGS, 


Secretary. 
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DISCUSSION AND CORRESPONDENCE. 


UNAUTHORIZED NEWSPAPER REPORTS. 

In view of the fact that a number of daily 
papers have printed reports concerning alleged 
or real experiments of mine I wish to state: 

1. That none of the statements printed in the 
,newspapers have been authorized by me. 

2. That whatever I may have to say about my 
work will be published in scientific journals. 

JACQUES LOEB. 

UNIVERSITY OF CHICAGO. 

AN APPEAL FOR ASSISTANCE. 
_To THE EDITOR OF SCIENCE: A letter re- 
ceived from Mr. R. W. Garner, dated from Sao 
Thomé, West Africa, November 26, 1900, gives 
rather painful news of that intrepid explorer in 
the jungles of West Africa. Relying upon his 
remarkable powers of endurance and his simple 
habits of life, Mr. Garner started on this expe- 
dition with very limited means and an inade- 
quate outfit. It seems that on this occasion he 
was overcome by the jungle fever, and the un- 
expected expense incurred by a month’s sick- 
ness has exhausted his resources. He does not 
ask for help, but states that since he is already 
in a country where few men would care to ven- 
ture, it seems as if some institution might like 
to send him a moderate sum of money, in return 
for which he would collect ethnological and 
zoological material, and at the same time could 
continue his own investigations. This is cer- 
tainly a good opportunity, and any institution 
that can take advantage of it would at the same 
time be rendering assistance to a worthy ex- 
plorer who is deserving of help in his under- 
taking. It will be necessary to secure Mr. 
Garner’s services at once, since it is evident 
that if he does not receive some substantial 
cooperation, he cannot continue his researches. 
Any communication should be sent direct to 
Mr. R. W. Garner at Sao Thomé, West Africa. 
F. W. PUTNAM. 
PEABODY MUSEUM OF ARCHEOLOGY AND 
ETHNOLOGY, HARVARD UNIVERSITY, 
CAMBRIDGE, Mass. 


CURRENT NOTES ON METEOROLOGY. 
RAINFALL OF NEW SOUTH WALES. 
THE ‘Results of Rain, River, and Evapora- 
tion Observations made in New South Wales 
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during 1898,’ compiled by H. C. Russell, Gov- 
ernment Astronomer of New South Wales, show 
that the year 1898 is to be classed as a drought 
year, and was the fourth of that character to 
follow in succession. The average rainfall of the 
Colony for the year was 20.54 in., as against 
an average rainfall, derived from 28 years? 
record, of 24.85 in. The heaviest average 
rainfall, 64 in., is found on the Tweed river, 
just at the foot of a range of mountains from 
4,000 to 6,000 feet high, against which the trade 
windsblow. A hopeful view is taken by Mr. 
Russell regarding the possibility of long range 
weather forecasts in New South Wales. ‘‘I am 
fully convinced,’’ he says, ‘‘ that a complete rec- 
ord-of the rainfall will enable us to forecast 
the seasons with some show of success, provided, 
of course, that the extended knowledge of our 
rainfall is concurrent with a careful study of 
Australian and tropical weather, which is now 
in progress. * * * Further study will, there is 
reason to expect, explain the reason for dry 
years and when to expect them.”’ 


RAINFALL AND ALTITUDE IN ENGLAND. 


THE Quarterly Journal of the Royal Meteoro- 
logical Society, for October, contains a paper by 
Marriott on ‘ Rainfall in the West and Kast of 
England in Relation to Altitude above Sea- 
Level,’ in which the mean annual and monthly 
rainfalls at the English and Welsh stations are 
discussed for the ten-year period 1881-1890. 
The stations are classed as ‘eastern’ and ‘ west- 
ern,’ the former being those that drain to the 
east and the latter those that drain to the west. 
A further classifi:ation was made according to 
altitude, the stations being grouped together 
for each 50 ft. up to 500 ft., and above that 
altitude for each 100 ft. The increase of rain- 
fall with altitude may be compactly summarized 
as follows: 


100 feet + 9 per cent. 600 feet + 5 per cent. 


200) “ar an qi O seas) 
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A NEW METEOROLOGY. 


A NEW ‘popular’ presentation of the essen- 
tial portions of meteorology, within the compass 
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of a small octavo volume of 123 pages, at a cost 
of 80 Pfennige (20 cents) comes in a recent mail. 
from Germany. ‘This little book is by Paul 
Kaegbein ; is entitled ‘ Meteorologie’ ; appears 
in the Wissenschaftliche Volksbibliothek ; is pub- 
lished by Schnurpfeil, of Leipzig, and can really 
be recommended as giving a good general view 
of the subject with which it deals. The price 
is certainly low for the amount of information 
contained in the book. One of the chief objec- 
tions to the book is the fact that the author has 
drawn largely on some of the standard works 
on meteorology, such as Hann’s Handbuch der 
Klimatologie ; Abercromby’s Weather, ete., with- 
out acknowledging his indebtedness to the 
writers from whom he obtained his material. 


ATLAS OF THE INDIAN OCEAN. 


THE Royal Meteorological Institute of the 
Netherlands has recently issued a meteorolog- 
ical atlas of the Indian Ocean for the month 
of June, July and August. The two preceding 
volumes for the months of December, January 
and February, and March, April and May, 
respectively, preceded the present volume by 
seven years. The charts contained in the third 
part of this important publication are stated in 
the preface to have been ready in September, 
1899. There are in all twenty-two charts, 
showing surface temperatures of the ocean 
water; ocean currents (velocity and direction) ; 
pressure; air temperature ; winds (by means of 
wind roses); rainfall (in percentages); the 
distribution of thunder, fog, hail, cloudiness ; 
the average limits of whales, flying fish, etc. ; 
the sailing routes; percentages of storm fre- 
quency, and the trajectories of cyclones. 

R. DEC. WARD. 


THE INTERNATIONAL CATALOGUE OF 
SCIENTIFIC LITERATURE.* 

At the International Conference which met in 
London last June to discuss this subject, it was 
thought that the time had arrived when the 
great work of publishing a complete catalogue 
of all the scientific literature of the world might 
be undertaken with every prospect of success. 

A Provisional International Committee was, 
therefore, appointed at the Conference to carry 


* From Nature. 
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out the preliminary work, and this Committee 
reported the results of its labors to an Interna- 
tional Council which met last week in the 
rooms of the Royal Society. 

At this meeting, which took place on De- 
cember 12th and 13th, there were present: 
Professor B. Schwalbe, representing Dr. Milkau 
(Germany), Professor G. Darboux, represent- 
ing Professor H. Poincaré, and Dr. J. Deniker 
(France), Professor A. W. Ricker, Sir M. 
Foster, Professor H. E. Armstrong and Dr. L. 
Mond (Great Britain), Professor J. H. Graf 
(Switzerland), Dr. E. W. Dahlgren (Sweden), 
Professor Korteweg (Holland), Dr. M. Knud- 
sen (Denmark), Mr. Roland Trimen (Cape 
Colony), Dr. W. T. Blanford (India), Seftor 
del Paso y Troncoso (Mexico), and M. Metaxas 
(Greece). - Dr. Ludwig Mond represented Italy 
in the absence of Profesor Nasini. Sir Michael 
Foster was elected chairman of the meeting. 

It is proposed that the annual cost of a set 
of seventeen volumes shall be 17/., and on this 
basis it was announced that the number of sets 
subscribed for by the various countries was as 
follows : 


United States of America ............. 68 
Greatpbritaln rere leleletie/omleleleleianaielel 1 45 
Genmanya-eee eee ene Buna ROame aed 45 
EI PANICO veo te vets ease ares cveke a re cv sim) wisaas & aiakerais 35 
italy ees ser aanisthaihtocees aanee Q7 
JADA Nya ie nwa ofene ns atniiey users reese 15 
Shunltzadett le eepocecdy sddodccomeoduboo ra 
ShGUGin. apogee aorpr cen e ancteros conde 63 
MenmMarkejeyjucsicseiisk «isis oevaeteea Ween 6 
iG tenis SrasceacEanacsuobaen ena crcH 6 
INGER? bio | copdedoanoa joan ocadbens 5 
IER CO mays) cr ge oie tevye eit ae were AV afene ci toles 5 
Cape Colony..... hadposaoocsen bed sence 5 
Wand ay ee cmterscicce, sevens hyaleeis sawytarets 43 
RIMINI S —edsaoanatosdapanwopuaserab 4 
Porto pall morse rciieitelisis yeysieiree rec 2 
SouthwAustraliasesen eee oer eerie. 2 
Western Australia ...................- il 
Victoria. ......... bugodnoodoUDEbunoad 1 


One great difficulty in starting an enterprise 
of this magnitude is that a large amount of 
capital is needed to cover the preliminary ex- 
penses and to pay for the printing of the first 
set of volumes, and for other work which must 
be done before the grants from the various 
countries are received, and before any sales of 
the volumes to the public can be effected. 
This initial difficulty was met by the Royal 
Society, which generously offered to advance 
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the necessary capital. This offer was accepted 
by the International Council, which expects to 
be in a position to repay the sum advanced 
during the next few years. 

The Royal Society offered to act as the pub- 
lishers of the catalogue, and to sign the neces- 
sary contracts with the printers and publishing 
agents. This offer was unanimously accepted 
by the InternationalCouncil, which, after care- 
fully examining the clauses of the proposed 
contracts, declared its approval of them. 

The three principal countries which have not 
yet joined in the scheme are Russia, Belgium 
and Spain ; and the Royal Society was asked by 
the International Council to address the Im- 
perial Academy of Sciences of St. Petersburg 
on the subject, and also to take steps to induce 
the other countries to join in the catalogue. 

A code of instructions for the use of all who 
are taking part in the preparation of the cata- 
logue was considered, and, after some amend- 
ment, adopted. 

In this connection the chief point discussed 
was whether it is desirable to publish complete 
lists of new botanical and zoological species. 
It was decided that lists of new species should 
be published, and that they should, as far as pos- 
sible, contain all the additions to our knowl- 
edge in this direction made within the year. 

It was also decided to include translations in 
the catalogue, but to indicate that they are 
translations. Schedules of classification for the 
subject indexes of the several sciences were 
adopted. 

An executive committee was appointed, con- 
sisting of the four delegates of the Royal So- 
ciety and the representatives of the four largest 
subscribers to the catalogue—France, Germany, 
Italy and the United States. Dr. H. Forster 
Morley was appointed director of the catalogue. 

Finally, it was resolved to begin the work 
on January 1, 1901, and to include in the cat- 
alogue all literature published after that date. 


SCIENTIFIC NOTES AND NEWS. 

Dr. H. C. BuMPuUS, professor of comparative 
anatomy at Brown University and director of 
the Biological Laboratory of the U. S. Fish 
Commission at Woods Holl, has been appointed 
curator of invertebrate zoology and assistant to 
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the president in the American Museum of Nat- 
ural History, New York City. The office of 
assistant to the president, Mr. Morris K. Jesup, 
is an important executive position, as the Mu- 
seum has no scientifie director. It was created 
last year and was filled by Professor H. F. Os- 
born, who has resigned in order to devote him- 
self more exclusively to research in vertebrate 
paleontology. 


A FURTHER reorganization of the staff of the 
American Museum of Natural History has been 
made. A department of mineralogy has been 
formed, with Dr. L. P. Gratacap as curator, 
‘while R. P. Whitfield remains curator of geol- 
ogy, with Dr. E. O. Hovey as associate curator. 
Professor Franz Boas and Dr. Marshall H. Sa- 
ville have been made curators, the former of 
ethnology and the latter of Mexican and Cen- 
tral American archeology, though Professor F. 
W. Putnam retains the head curatorship in the 
department of anthropology. In the depart- 
ment of mammalogy and ornithology, Mr. 
Frank M. Chapman has been made associate 
curator. 

AT a meeting of the Paris Academy of Sciences 
on December 17th, announcement was made of 
the great number of prizes annually awarded. 
The Janssen gold medal was conferred on Pro- 
fessor E. E. Barnard for his discovery of the 
fifth satellite of Jupiter, and the Cuvier prize 
was awarded to Professor Anton von Fritsch, 
of the University of Prague. 


M. PAINLEVE has been elected a member of 
the section of geometry of the Paris Academy 
of Sciences. 

THE Elisha Kent Kane medal of the Geo- 
graphical Society of Philadelphia, has been pre- 
sented to Dr. A. Donaldson Smith, the African 
explorer. 

Dr. Anita Newcoms McGee has resigned 
her position as acting assistant-surgeon, U. S. 
A., after having organized ‘The Army Nurse 
Corps.’ In accepting the resignation Surgeon- 
General Sternberg writes: 

“*T desire to express to you my high appreciation of 
the valuable services you have rendered during the 
past two and one-half years in selecting trained fe- 
male nurses for duty at our field and general hospi- 
tals wherever their assistance has been necessary, and 
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in organizing the ‘Army Nurse Corps’ upon a satis- 
factory basis. You have shown excellent judgment 
and executive ability and have labored zealously 
both in the interest of the nurses and of the Govern- 
ment.”’ 

It is proposed to erect a monument in mem- 
ory of the late Professor Camara Pestana, who 
fell a victim to his devotion to scientific re- 
search in the recent epidemic of plague at 
Oporto. : 

Money is being collected for a heroic bust of 
the late Professor Thomas Hgleston, ‘Founder 
of the School of Mines’ of Columbia Univer- 
sity, in 1864. The work of modeling has been 
intrusted to the sculptor, William Couper. 


THROUGH the courtesy of Mrs. Joseph Leidy, 
Jr., of Philadelphia, a life-size oil painting of 
the late Dr. Joseph Leidy, fellow of the College 
of Physicians, president of the Academy of 
Natural Sciences and professor of comparative 
anatomy and biology at the University of Penn- 
sylvania, has been presented to the College of 
Physicians. 

THE death is announced, on December 25th, 
at Vineland, N. J., of Professor N. B. Webster, 
founder and for many years head of the Military 
Institute at Norfolk, Va. He was also a lec- 
turer on scientificand educational topics. Pro- 
fessor Webster was a fellow of the American 
Association for the Advancement of Science, 
having been elected a member in 1853 and a 
fellow in 1874. 

Lord WILLIAM GEORGE ARMSTRONG, in- 
ventor of the gun that bears hig name and of 
hydraulic machinery, and the author of numer- 
ous scientific articles, died on December 27th. 
He was born in 1810, was elected a fellow of‘ 
the Royal Society in 1843 and was president of 
the British Association in 1868. Lord Arm- 
strong was knighted in 1858 and raised to the 
peerage in 1887. 

THE death is announced of Dr. William King, 
for thirteen years connected with the Geolog- 
ical Survey of India, and for seven years its 
director. 

MiIcHEL-EDMOND BARON DE SELys-LoNnG- 
CHAMPS, an eminent entomologist and a high 
authority on Odonata, died at Liége on Decem- 
ber 11th, in his eighty-seventh year. 
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Sir Joun Conroy, F.R.S., formerly lecturer 
in physics and chemistry in Keble College, 
Oxford, died at Rome on December 15th. 


THE Honorable David Carnegie, assistant 
resident commissioner for the British Govern- 
ment in West Africa, known for his explora- 
tions in Central Australia, has died from a 
wound made by a poisoned arrow. 


THE death is announced of the Portuguese 
explorer, Major Serpa Pinto, at Lisbon, at the 
age of fifty-four years. Beginning in 1877, he 
crossed Africa from Benguella to Durban and 
published a book on his expedition. 


WE regret also to record the following deaths 
among men of science abroad: Dr. 8S. J. Kor- 
schinski, the botanist, of St. Petersburg; Dr. 
Richard Altmann, assistant professor of histol- 
ogy in the University of Leipzig; Dr. E. Ket- 
telér, professor of physics in the Munster 
Academy; Dr. Walter von Funke, formerly 
professor of agriculture in the University at 
Breslau, and Dr. Hermann Stechmanns, direc- 
tor of the zoological gardens in Breslau. 


THE meeting of naturalists at Chicago dur- 
ing the Christmas holidays was very successful. 
Besides the discussion on ‘State Natural His- 
tory Surveys: Methods, Results, Cooperation,’ 
in which Professors Birge, Nachtrieb, Smith, 
Higenmann, Conway MacMillan, Cowles and 
others took part, about forty papers were read. 
A zoological and a botanical section were 
formed to receive the papers of more special 
interest. Over one hundred persons were in 
attendance. There were forty-one at the din- 
ner. No permanent organization was effected. 
The following were appointed a committee on 
a meeting for next year: Professor 8. A. 
Forbes, University of Illinois, President; Pro- 
fessors D. M. Mottier, University of Indiana; 
W. A. Locy, Northwestern University ; Con- 
way MacMillan, University of Minnesota, and 
C. B. Davenport, Secretary. 


THE Association of American College Phys- 
ical Directors held its annual meeting at Colum- 
bia University, New York, on December 29th 
and 30th. A number of papers relating to 
physical training and anthropometry were 
presented and discussed. Dr. R. Tait Mc- 
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Kenzie, of McGill University, was elected 
president for the ensuing year. 

THE Duke of the Abruzzi proposes to start 
from Buenos Ayres in 1902 on a voyage to ex- 
plore the South Polar Seas. A ship is to be 
built in Italy for the purpose. ¢ 

Dr. F. A. Coox, who, it will be remembered, 
was a member of the Belgian South Polar ex- 
pedition, has sailed for EKurope to cooperate in 
the preparation of the account of the expedition 
which will be published in ten volumes. 


Mr. HE. B. BALDWIN has purchased for his 
proposed Arctic expedition the Esquimaux, said 
to be the largest and staunchest of the British 
whaling fleet. 


THE collection of minerals and meteorites, 
made by Mr. Clarence S. Bement of Philadel- 
phia, has been acquired by the American Mu- 
seum of Natural History, New York. This is 
a collection of much importance and will be 
described in a subsequent issue of this JOURNAL. 


Dr. EDpwARD EVERETT HALE has recently 
given the Semitic Museum at Harvard Uni- 
versity a collection of Hgyptian antiquities, 
consisting of bronze, stone and terra cotta 
statuettes, vases and lamps, collected by Dr. 
Hale’s brother, Charles Hale, while a United 
States Consul in Egypt. 


Mr. THEODORE MARBURG, of Baltimore, a, 
well-known art collector, has presented to 
Johns Hopkins University a collection of an- 
tiques from the Island of Cyprus. 

We learn from Nature that the Botanical De- 
partment of the British Museum has recently 
acquired M. Bescherelle’s herbarium of exotic 
Musci and Hepatic, consisting of 14,800 speci- 
mens of the former and 3,500 of the latter fam- 
ily. It contains a very large number of type- 
specimens. 

THE sum of 10,000 crowns has been given by 
the King of Sweden and Norway to assist the 
archeological researches of Dr. lL. Kjellberg in 
Asia Minor and the island of Lesbos. 

SENATOR HANSBROUGH introduced on Janu- 
ary 4th a bill creating a department of educa- — 
tion, the head of which is to have a place in the 
cabinet. 


THE daily papers report that Goyernor-Gen- 
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eral Wood has, in view of the probability that 
mosquitoes are concerned in the spread of 
ye'low fever, issued orders for the use of mos- 
quito netting in barracks and hospitals and on 
the field where possible, for the use of petroleum 
on temporary pools and for filling up permanent 
pools. 

Tue British Medical Journal reports that Pro” 
fessor Celli, who is a member of the Italian 
Parliament, will introduce drastic measures for 
the suppression of malaria in Italy. He would 
make punishable by law the neglect of land- 
owners and all employers of labor to provide in 
malarial districts every means of fighting the 
the fever. Bosselli and Sonnino have proposed 
that the Minister of Finance purchase pure 
quinine and sell it to the public at a slight ad- 
vance over cost. The profit could be applied to 
the extermination of malaria. 


UNIVERSITY AND EDUCATIONAL NEWS. 


AN influential meeting was held at San Fran- 
cisco, on December 22d, to advocate the pas- 
sage of an inheritance tax law in aid of the 
State University. 


THE late Chief Justice Faircloth, of North 
Carolina, bequeathed $20,000 to the Baptist Fe- 
male University of Raleigh. 


WE regret to learn that the will of the late 
George V. Clayton, giving about two and a- 
half million dollars to the city of Denver for 
the establishment of a college for poor boys, is 
being contested by a brother. 


THE great Hydraulic Laboratory of Cornell 
University is nearing completion and will be 
ready for work early in the spring. In its in- 
complete condition it has been used for experi 
ments in connection with U. 8. Deep Water 
Ways Commission, also in experiments for the 
New York State Canals. Investigations have 
also been made in reference to the water sup- 
plies of the City of New York and for the Lake 
Superior Power Company. Corporations and 
individuals wishing to make investigations for 
the benefit of Hydraulic Science or Public Im- 
provements are invited to communicate with 
the Director of the College of Civil Engineering 
of Cornell University, Ithaca, N. Y. 
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GROUND has been broken for the new Hall of 
Mechanical Engineering, for Syracuse Univer- 
sity, and work is being pushed forward in order 
that it may be in readiness for occupancy by the 
spring of the next college year. The building 
will be of stone, four stories above the base- 
ment, 133 feet in length, by 60 feet in depth. 
Its equipment will be thoroughly modern in 
every detail. 

THE report telegraphed from California to 
the daily papers that President Benjamin Ide 
Wheeler would this year succeed President 
Eliot, of Harvard University, is entirely with- 
out foundation. 


CHANCELLOR WILLIAM H. PAYNE, PH.D., 
LL.D., of the University of Nashville, Tenn., 
has been elected to the professorship of the 
science and the art of teaching in the Univer- 
sity of Michigan, vacant by the death of Dr. B. 
A. Hinsdale. Dr. Payne was Dr. Hinsdale’s 
predecessor in this chair. 


H. WADE HIBBARD, A.B., A.M., M.E, for- 
merly connected with the Rhode Island Loco- 
motive Works, Pennsylvania and Lehigh Val- 
ley Railroads, has been elected Professor of 
Mechanical Engineering of Railways, having 
for the past two years been assistant professor 
and Principal of the Railway School of Sibley 
College, Cornell University. This railway 
course is the latest addition to the several 
specialized finishing schools which are avail- 
able for the 670 students in mechanical engi- 
neering now registered at Cornell. 

Dr. ARTHUR Roprnson, lecturer on anat- 
omy in the Middlesex Hospital Medical School, 
has been appointed professor of anatomy in 
King’s College, London, in the vacancy caused 
by the death of Professor Hughes. 

Dr. FREDERICK GOLTZ, who has occupied the 
chair of physiology of the University of Stras- 
burg for twenty-nine years, has retired. 

Avr Trinity College, Cambridge, the Coutts- 
Trotter studentship for the promotion of orig- 
inal research in natural science, especially for 
physiology and experimental Physics, has been 
divided between Charles Francis Mott, B.A., 
and Owen Williams Richardson, B.A., both 
scholars of the college. The tenure is until 
September 29, 1902. 
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ANNUAL DISCUSSION BEFORE THE AMER- 
ICAN SOCIETY OF NATURALISTS.* 


THE ATTITUDE OF THE STATE TOWARD 


SCIENTIFIC INVESTIGATION. 


A FAIR criterion of intelligence in the 
government of a country is afforded by an 
examination of its annual budget. There 
is first the provision for a certain num- 
ber of expenditures which are purely con- 
servative, because the State must maintain 
itself, it must defend itself, it must sup- 
port a large class of office holders who 
are more or less useful. Without know- 
ing the figures it is safe to say that the 
budget of Russia is chiefly of this order. 
These expenditures may be wisely and 
honestly made, but they largely go to waste; 
they are either immediately productive or 
altogether non-productive. On the other 
hand, there are expenditures in the nature of 
investments, looking to the future and char- 
acterizing the most far-sighted statesman- 
ship. Conspicuous among these are the 
funds invested in education and science. 

Said Helmholtz in 1862: ‘In fact men 
of science form, as it were, an organized 
army, laboring on behalf of the whole na- 
tion, and generally under its direction and 


* Given at the Baltimore Meeting, 1900. 

+‘On the Relation of Natural Science to General 
Science’ (Heidelberg, 1862), ‘Popular Lectures on 
Scientific Subjects’ by H. Helmholtz. New York, D. 
Appleton & Co. 1873. Pp. 28-30. 
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at its expense, to augment the stock of such 
knowledge as may serve to promote indus- 
trial enterprise, to increase wealth, to adorn 
life, to improve political and social relations 
and to further the moral development of in- 
dividual citizens. After the immediate 
practical results of their work we forbear 
to inquire; that we leave to the unin- 
structed. Weare convinced that whatever 
contributes to the knowledge of the forces 
of nature or the powers of the human mind 
is worth cherishing, and may, in its own 
due time, bear practical fruit, very often 
where we should least have expected it.” 
Helmholtz in this most influential essay 
enforces his point by citing Galvani and 
Galileo and continues: ‘‘ Whoever, in the 
pursuit of science, seeks after immediate 
practical utility may generally rest assured 
that he will seek in vain. All that science 
ean achieve is a perfect knowledge and a 
perfect understanding of the action of nat- 
ural and moral forces. * * * At the same 
time we must acknowledge that the value 
of scientific discoveries is now far more fully 
recognized than formerly by public opinion, 
and that instances of the authors of great 
advances in science starving in obscurity 
have become rarer and rarer. On the con- 
trary, the government and peoples of Eu- 
rope have, asarule, admitted it to be their 
duty to recompense distinguished achieve- 
ments in science by appropriate appoint- 
ments or special rewards.” 

Upon the general contention of Helm- 
holtz as to the ultimate practical importance 
of pure scientific work, Dr. Galloway will 
speak from the standpoint of botany and 
Dr. Howard from the standpoint of applied 
entomology. 

Of European countries Germany places 
in its budget the largest productive invest- 
ments of this kind; France is not far behind, 
England is perhaps fourth and affords a 
conspicuous example of blindness and fatu- 
ity in the matter of unproductive invest- 
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ment; she has, it is true, established textile 
schools, but has not sufficiently supported 
technical schools ; the cost of a single bat- 
tleship would establish four splendidly 
equipped technical schools ; England secures 
the ship and postpones the construction of 
the schools. All this is through no fault of 
her prophets of science, who have been as 
persistent as Jeremiah in foretelling the 
consequences which are sure to follow. 
Yet England gave Darwin his schooling 
upon the Beagle; Huxley secured his upon 
the Rattlesnake. As a sea-faring nation 
marine zoology appeals to her imagination, 
and the single notable departure from her 
short-sighted policy in the encouragement 
of pure science is the magnificent service 
she has rendered in the Challenger expedi- 
tion. Our own Dana was trained upon the 
Wilkes expedition; the French Government 
equipped the Talisman; the German govern- 
ment is supporting the highly successful 
cruise of the Valdivia and its publications 
under Chun; the U. S. Government has a 
permanent exploring vessel in the Albatross. 
In this rivalry of foresightedness the Ger- 
man and French governments have been 
our keenest competitors both on sea and 
land, and have probably surpassed us in the 
recognition of the ultimate economy of pure 
research. In Germany, quite apart from the 
extension of the technical school system 
which to-day is placing her in the lead 
of all the manufacturing states of Europe, 
one recalls the annual grant to the Naples 
Zoological Station. Her most admirable 
recent action is the subvention of Profes- 
sor Abbe for his investigations upon optics. 
Abbe’s work was not in the nature of 
invention, but of research and discovery 
in the highest sense resulting in the pro- 
duction of an illuminating stage, apochro- 
matic and achromatic immersion lenses, 
which have fairly revolutionized biology. 
What we owe to these lenses in a theoret- 
ical sense could not be stated in a single 
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volume and the economic value is equally 
immeasurable. 

The distinctive feature of pure science is 
that it is not remunerative ; the practical 
rewards and returns are not the immediate 
objects in view. On the other hand, the 
work of Tyndall and Pasteur on fermenta- 
tion, pursued in the first instance for its 
own sake, has come to have an economic im- 
portance which is simply incalculable. 

American legislators have lent a willing 
ear to the advice of wise men. What we 
now enjoy we owe mainly to the counsels 
of Joseph Henry, Spencer F. Baird and G. 
Brown Goode. And IJ may call attention 
here to a thought which will be expanded 
presently, namely, that the secret of the suc- 
- cess of these men is to be found in their en- 
thusiasm, unselfishness and lofty scientific 
and personal character. When we consider 
the liberal appropriations made year after 
year for the United States Geological Sur- 
vey, the nobly equipped station at Wood’s 
Holl, the purely scientific work which is 
now being supported by many States and 
municipalities, there is abundant cause for 
congratulation; but lest we think of our- 
selves more highly than we ought to think, 
let us recall the contrast between our lav- 
ish liberality in certain appropriations and 
our lack of enlightenment in certain details 
of legislation. The student steps in line 
with the farmer to support the manufac- 
turer; he is encouraged to work, he is de- 
nied the tools. In regard to the importation 
of models, microscopes and other scientific 
instruments the tariff is a tax which bears 
most heavily upon research. By the tariff 
on lithographic plates Congress places a 
Chinese wall around publications of the first 
elass in all branches of natural history. 
America is a most unfavorable center of 
scientific publication so far as illustrations 
are concerned. Professor Sedgwick will 
perhaps have something to say upon these 
subjects. 
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In these matters the American Society of 
Naturalists has expressed and will continue 
to express its urgent desire for reforms 
which will come about through public en- 
lightenment. 

The main object of this discussion, how- 
ever, is not merely areiteration of opinions 
which we all share, but a symposium in re- 
gard to some of the new directions in which 
we must apply our energies in order to se- 
cure ultimately the best results. 

In the last analysis we are advocating pub- 
lic taxation for the purposes of research. 
Having considered the parental relation of 
the State to the investigator—what are the 
filial relations of the investigator to the 
State. Granting that we have carried the 
outer works by demonstrating the wisdom 
of taxation, felicitating ourselves upon the 
fact that we have an enlightened public 
opinion behind us, there now remains the 
honorable obligation on our part of admin- 
istering these funds to the very best service 
of the State, and it is to this obligation I 
wish to especially direct your attention. 
There are two directions in which it is pos- 
sible that we have not as yet fulfilled our 
duty. 

I believe with Huxley that good science 
rests upon good morals and that good morals 
rest upon those principles which are best 
enunciated for plain people in the ten com- 
mandments. In the special field of work 
under discussion, it seems to me that in re- 
turn for the confidence of the State, special- 
ists are under the binding obligation to ad- 
minister public funds in the most scrupulous 
manner. I have in mind instances where 
the confidence of the State has been betrayed 
and where results damaging to the general 
cause of science have inevitably followed. 
Extravagance in the use of words and par- 
simony in the use of ideas; the lavish illus- 
tration of papers of little scientific and of 
less literary value ; the reckless expenditure 
of public funds for instruments, apparatus, 
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and general equipment that anticipate im- 
aginary rather than real needs; the diver- 
sion of these funds to purposes for which 
they were never intended; thesurreptitious 
introduction of material not mentioned in 
the original purpose of an appropriation ; 
in short, the obtaining of money under false 
pretenses ; these are immoralities which re- 
tard the development and jeopardize the ex- 
istence of the grand system which our state 
and national governments have so wisely 
instituted. 

A second consideration is the importance 
of cooperation between nation, state, and 
university in education and organization for 
research. A conspicuous example of the 
splendid results which may flow from such 
cooperation is found in the present adminis- 
tration of the United States Geological Sur- 
vey. Wesee the Government cooperating 
with the states and with the universities 
and public museums to produce a uniform 
investigation of the geology and paleon- 
tology of the entire area of the United 
States. Of this Professor Clark is far better 
qualified to speak than I am. 

In the foundation of the United States 
Fish Commission Station at Wood’s Holl, 
Spencer F. Baird, one of the most large- 
minded men this country has produced, 
formed a similar conception of the advan- 
tages of cooperation in biology, which alone 
justifies the erection of an enduring monu- 
ment to his memory. While the execution 
of his purpose may be described as having 
ebbed and flowed like the tides, strong under 
some administrations, such as Goode’s, and 
not even as yet fully attained, we have in 
the last few years seen an approach to the 
fulfilment of Baird’s ideal, and it remains 
for the United States Fish Commissioner 
and his staff, and the Director and Trustees 
of the Marine Biological Laboratory at 
Wood’s Holl, to consider a plan of eoopera- 
tion which will effectively combine the in- 
tellectual and material forces of these two 
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institutions in the future. No private in- 
stitution can compete with the material re- 
sources of the government; no government 
institution can flourish without availing it- 
self of the intellectual resources of the uni- 
versity. The cooperative advantages which 
the Marine Biological Laboratory should 
enjoy as the premier institution of its kind 
in this country should be extended to other 
laboratories along the coast. The difficul- 
ties in the way of bringing about such coop- 
eration are more apparent than real, in 
fact, I am one of those who have firm faith 
that the ideal is also the practical and that 
we shall see Baird’s plans fulfiled in the 
case of biology, even as Hayden’s plans 
have been fulfiled in the case of geology. 

If the larger scientific interests of the 
country are one, and if the Utopian state is 
one in which there is a sympathetic ner- 
vous system connecting state and university 
work, it is obvious that our colleges and 
universities should consider more carefully 
than they have done the preparation of men 
especially for state work. Educators have 
perhaps had too exclusively in mind the 
medical school, the teaching profession, and 
too little the direct service of the state. 
This is a feature of the general subject which 
will be especially spoken of by Dr. Howard 
who is well qualified by his knowledge to 
discuss present conditions in state and col- 
lege and the present needs of government 
science. 

College and university men of science, 
and state and government men of science, 
naturally acquire certain individual char- 
acteristics; they have their strong points 
and their weak points, and it is of advan- 
tage to American science at large that these 
two classes of men in all departments of 
science, in physics, chemistry, geology, 
botany, zoology, should abrade their angles 
by coming into frequent contact; because 
contact not only removes prejudices, but it 
increases mutual respect and admiration, 
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until an entire unity of purpose and action 
is consummated which completes the scien- 
tific structure of the nation. 
Henry FAIRFIELD OSBORN. 
CoLUMBIA UNIVERSITY. 


THE attitude of the state toward scientific 
investigation is less a question of inherent 
right than of expediency. Political econ- 
omy assigns no sharp limitations to the 
functions of government and whether or 
not any particular interest should receive 
the fostering care of the state depends 
upon circumstances. That scientific re- 
search is a subject of government concern 
is becoming recognized more fully every 
year. A well-known English educator in 
discussing the endowment of research by 
the state says: ‘that liberal and scientific 
culture, intelligence, and the whole domain 
of mind, is a national interest, as much as 
agriculture, commerce, banking or water- 
supply.’ 

Granting all this, and I am sure no one 
here maintains any other view, we are con- 
fronted with the fact that the state cannot 
support, or even subsidize, every national 
interest. Which should receive government 
support must finally be determined by ex- 
pediency—by whether in the long run the 
state is to be benefited by the aid extended. 

Agriculture, commerce and banking, for 
example, can be maintained by private en- 
terprise and can be made largely or wholly 
self-supporting. Their prosecution can be 
left therefore largely to the individual, with 
suchincidental protectionas may be required 

in the particular case. Scientific investi- 
gation is not and cannot hope to be self-sup- 
porting in most instances. This I believe 
to be the determining factor. Admitting 
the material value of scientific investigation 
to the state, it becomes necessary for the 
state to see that its interests are secured. 

It may perhaps be desirable to examine 

for a moment the reason why scientific in- 
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vestigation is not and can not be self-sup- 
porting. This may be found in the fact 
that the great majority of scientific re- 
searches have no immediate commercial 
value and as commodities can not find a 
speedy or, in most instances probably, 
even a prospective market. We all know 
of many investigations, begun without 
thought of pecuniary advantage, that have 
ultimately produced practical results of the 
greatest importance. Instances might be 
cited of investigations, the value of which 
were not apparent until a generation or 
more had passed, as, for example, paleonto- 
logical researches which have laid the foun- 
dation for the correlation of deposits of great 
economic value. The support of such in- 
vestigations must, as Professor Osborn has 
shown, be looked upon as investments for 
the state which no far-sighted statesman 
will ignore. 

I have found, although my own experi- 
ence has been limited to be sure, that the 
average legislator, who is considering hon- 
estly the interests of the state, is not with- 
out appreciation of the far-reaching value 
of scientific work, if convinced that the in- 
vestigations proposed will be honestly con- 
ducted. The legislator, surrounded, as he 
too frequently is, by evidences of political 
jobbery of every sort, is very keen in detect- 
ing what is false and untrue. He may be 
Over-suspicious in some instances and may 
even suggest that you have some ax to grind 
in the measure which you bring forward, 
but if he is honest in purpose his support in 
the end is not difficult to obtain. I have 
always gone on the principle that the legis- 
lator whose support I was seeking was a 
public-spirited and intelligent citizen who 
was capable of judging of the true merits 
of the subject under consideration. I have 
never claimed for the investigation proposed 
that it would in every instance bring an im- 
mediate financial return, but rather that the 
work laid the foundation for subsequent re- 
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searches, the material value of which could 
not be estimated. In stating the objects of 
the Maryland Geological Survey in the 
opening chapter of the first volume of its 
reports I said: ‘‘ The fact must be borne in 
mind that much preliminary and fundamen- 
tal work has to be done, the utility of which 
is not at once apparent to the uninitiated. 
The publication of such material, rendered 
necessary as a basis for future investigation, 
is often liable to misinterpretation, but yet 
may be of far more lasting value to the 
State than some superficial statement that 
is intended to meet a supposed practical 
need.”’ I believe it is not difficult for the 
scientific man, with a subject of real merit, 
to secure the confidence and support of any 
body of legislators, if he approaches them 
with honesty of purpose, and with his plan 
sufficiently matured for them to see its real 
significance. 

We find that ever since the establishment 
of universities and seminaries widely over 
Europe in the fourteenth and fifteenth 
centuries, the civilized countries of the 
world have recognized in one form or 
another the relation of the state to scien- 
tific investigation. Not only the great na- 
tions of the world but oftentimes the small 
and relatively poor countries like Belgium 
and Switzerland, as well as the smallest of 
our Own commonwealths, have frequently 
provided liberally for the support of scien- 
tific research. This has been accomplished 
through the publicly endowed educational 
institutions, through the public museums 
and through the special bureaus of the gov- 
ernment. The dependence of these various 
public organizations, as well as the pri- 
vately endowed institutions upon one an- 
other in scientific investigation, has been 
already pointed out by Professor Osborn, 
and I shall presently refer to a concrete in- 
stance of this in my own work. 

Too frequently scientific investigation has 
held a subordinate place in both the pub- 
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licly and privately endowed institutions, 
their chief functions being either educa- 
tional or commercial. The purpose of the 
schools and universities is primarily in most 
instances the instructing of youth in the 
already acquired results of scientific re- 
search rather than the fostering of investi- 
gation for itself, although the latter as a 
secondary consideration often holds a prom- 
inent place in the larger institutions of 
learning. The museums and scientific 
bureaus are like our great universities 
centers of research, without the exactions 
of teaching, where continuous investigation 
can be pursued under most favorable con- 
ditions, although here again either educa- 
tional or commercial considerations for the 
most part ostensibly control. That this is 
not always the case either in our own 
country or abroad is cause for congratula- 
tion, and the support of research directly 
for itself without other, and oftentimes 
false, claims is becoming yearly a more 
fully recognized fact. 

It is interesting for us who are Americans 
to know that the claims of science received 
recognition at the very inception of our 
government, for we find that George Wash- 
ington in his first message to Congress 
stated : ‘‘ Nor am [I less persuaded that you 
will agree with me in opinion that there is 
nothing more deserving your patronage than 
the promotion of science and literature. 
Knowledge in every country is the surest 
basis of public happiness. In one in which 
the measures of government receive their 
impressions so immediately from the sense 
of the community as ours it is proportionally 
essential.” How well that early advice has 
been carried out by the statesmen of later 
days under the wise counsels of Henry, 
Baird, Goode and their successors, Pro- 
fessor Osborn has already shown. 

That much can be accomplished through 
cooperation between our national bureaus 
and the State and university institutions, I 
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have had occasion to know in the conduct 
of the State Geological Survey of Maryland, 
the resources of several of the national 
bureaus, as well as the State and university 
institutions being at my disposal in the ad- 
vancement of the work. Any single one 
of these agencies, if alone employed, could 


not readily have accomplished the same- 


results. This is shown by the scope of the 
work which the local scientific bureau in 
most of our smaller States must necessarily 
embrace. Its investigations cannot be as 
fully differentiated as is possible in the case 
of the national bureaus, except by largely 
increased expenditure, seldom provided 
even by our richest States, and whether the 
organization is known as a geological survey 
or by some other name, it must naturally 
deal with the whole realm of the physical 
features of thecommonwealth. Itneed not, 
however, encroach upon the functions of 
other departments of the government and 
more particularly of its nearest associates, 
the more strictly agricultural institutions, 
but should, by the classification and map- 
ping of the soils which depend primarily 
on geological criteria, afford the foundation 
for agricultural work. But in this as well 
as in the topographic, hydrographic, mag- 
netic, climatic and forestry work, the re- 
lations of all of which to geology are more 
or less intimate, the aid of the national 
bureaus is essential, while the State bureau 
can be the medium by which the results 
may be presented to the local communities 
in a manner that would be difficult if not 
impossible for any institution of the central 
government. Each has a well-defined field 
of action and instead of conflicting can be 
of material advantage to the other. 

The same is true of the university and in 
even larger degree, for here are trained the 
specialists, who either in State or in national 
work can add much to the effectiveness of 
both, while the opportunities afforded by 
the latter for wider experience react on the 
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university in many ways. The advantages 
offered the university instructor and student 
by cooperation in government explorations 
and surveys are only part of the increased 
opportunities which can result from this re- 
lationship. The various bureaus and divis- 
ions of the U.S. Department of Agriculture, 
the U. S. Geological Survey and the U.S. 
Coast and Geodetic Survey are all manifest- 
ing a broad spirit of helpfulness that is being 
met by the state and university institutions. 
The possibilities of an extension of this co- 
operation between nation, state and univer- 
sity promise well for the widening of the 
bounds of scientific investigation in this 
country. It is indeed a hopeful sign when 
we see the scientific men of the nation, what- 
ever their affiliations, working together with 
mutual interest and respect. May it pre- 
sage the dawn of a still brighter day in 
American science. 
Wm. BuLtock CLarK. 
JOHNS HopKINS UNIVERSITY. 


Tue State and scientific research cover 
an enormous field—as broad as scientific 
research and as broad as government possi- 
bilities. The men who have spoken and 
are still to speak are specialists. They can 
speak theoretically of other matters, but 
more authoritatively of their own field. I 
am a specialist and shall therefore limit 
myself to ‘the State and zoology.’ By ‘the 
State’ I shall refer only to the general goy- 
ernment. 

In opening this discussion, Professor Os- 
born indicated two points upon which he 
expected me to speak. The one was the 
ultimate practical importance of pure sci- 
entific work from the standpoint of applied 
entomology, and the other was the prepara- 
tion of men by our colleges and universities 
especially for State work. In regard to the 
first topic, the case is so self-evident as to 
require little elaboration. It is upon work 
in pure science that the entire superstruc- 
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ture of economic entomology has been built, 
and workers in applied science are con- 
stantly making use of the results of the 
labors of workers in pure science. The 
practical outcome, however, of the labors of 
the workers in pure science is indirect, 
while the practical outcome of those who 
work in the economic applications of science 
is direct. In any emergency the direct 
method is the one which is immediately 
productive of practical results. The study 
of economic entomology is a study of facts 
which will enable us to meet one great and 
widely extended emergency. It must be con- 
ducted by the direct method, and the reason 
why this country stands in advance of the 
rest of the world in this application of sci- 
ence is because we are a practical people 
and have adopted the direct method. There 
can be no doubt, however, that it is neces- 
sary for the most successful economic 
worker to have had a sound training in pure 
science. 

This leads us naturally to the second 
point—the preparation of men by universi- 
ties especially for State work. The first 
training should be, as just stated, a broad 
One in pure science, but the practical appli- 
cations should follow with as rigid a course 
of instruction as can be given. University 
teachers should make a study of the mar- 
kets for the brains and training of their stu- 
dents. They should study the conditions 
of those markets and their needs. This is 
self-evident. But where is there a college 
professor who has made a careful study of 
the practical scientific needs of the;Govern- 
ment? Some years ago the President of 
Vassar College visited in Washington dur- 
ing the Haster vacation. He spent his days 
visiting the scientific branches of the Goy- 
ernment service. He spent his evenings at 
the Cosmos Club talking with the heads 
of those bureaus. He went home and ar- 
ranged a course of lectures on the scien- 
tific work of the Government to be delivered 
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for the most part by the men actually at the 
head of these branches of work. His aim 
was simply one of broad education, and I 
doubt whether he had any practical point in 
mind for the future of his students beyond 
the acquisition of general knowledge, but 
you will readily see that this idea might be 
used in a most practical way. 

Men in charge of university departments 
of scientific work should keep closely in 
touch with the Government work along 
similar lines. They should be encouraged 
to do this by the Government. Govern- 
ment should employ their services wherever 
they can be of use, and such cases are nu- 
merous. They themselves should be able, 
with the intimate knowledge acquired by 
official association or by close investigation 
of Government work, to lay out lines of 
study which will fit their students to take 
a hand in Government work. In many 
cases, of course, this cannot be thoroughly 
done in university laboratories at the pres- 
ent time. Very few college graduates can 
pass the special examinations for certain 
scientific positions under the Government 
without training which they have secured 
outside of the colleges. A study of such 
conditions will show just how this is to be 
done, and universities will find it to their 
advantage to increase their facilities for in- 
struction in such directions, and certainly it 
will be to the advantage of the Government 
scientific work. This is by no means anew 
idea. Several practical college men have 
been asking this question of men in charge 
of Government bureaus and only recently 
the newly elected President of the Massa- 
chusetts Institute of Technology, who went 
there direct from a Government bureau, 
sent out a circular letter asking Govern- 
ment officials how he can best train men in 
Boston for other branches of Government 
scientific work than that of which he was in 
charge. 

What does government do for zoology, 
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and what ought it to do? If it does not do 
as it ought, why does it not do so? 

Aside from the meager sums which the 
State experiment stations supported by the 
Government allot to animal industry and to 
economic entomology, the zoological activ- 
ities of this Government center at Wash- 
ington. There are three institutions which 
do zoological work for the government. 
The Smithsonian Institution, with its Na- 
tional Museum and National Zoological 
Park branches, is the only one of the three 
which cares for pure zoological science. 
The U. S. Department of Agriculture, with 
its Bureau of Animal Industry, its Biolog- 
ical Survey, and its entomological service, 
is wholly economic in the aims of its 
zoological scientific work. The third of 
these institutions, the U. S. Commission of 
Fish and Fisheries, was also established by 

‘the Government for a purely economic pur- 
pose. 

It is not my intention to dwell at any 
length upon the relative merits of economic 
and pure scientific work. I have a strong 
conviction that humanity gains far more 
from scientific work undertaken with an 
economic aim than from the labors of the 
other class of scientific men, and I believe 
it to be a most unfortunate condition of af- 
fairs that hundreds of the men, best fitted 
by brains and training to attack the many 
economic problems which are fairly crying 
for solution, are delving away in their 
search for truths and principles which 
when found have only a remote bearing, if 
any at all, upon the sum total of human 
happiness. I was once filled with the re- 
sounding majesty of the phrase ‘science for 
science’s sake,’ but now, while I admit the 
grandeur of the idea, I have come to par- 
allel it and its opposite in my mind with 
the contrast between abstract and practical 
Christianity—both beautiful, but one for 
gods and the other for men. 

Now what is Government doing for these 
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three scientific institutions at Washington ? 

The Smithsonian Institution receives each 
year $246,540, for the National Museum, 
and $75,000, for the National Zoological 
Park. The National Museum employs 33 
scientific men, and the National Zoological 
Park, 2. All are pitifully underpaid. The 
amounts spent on purchase of collections 
have been extremely small. Neither the 
Museum nor the Park has a responsible 
head in the proper sense of the term. The 
Secretary of the Smithsonian Institution 
supervises the work of both branches and 
alone asks Congress for their appropriations. 
The personnel of the scientific force of the 
Museum is admirable in quality but ab- 
surdly insufficient in quantity. Not a sci- 
entific man on the force has the proper fa- 
cilities for work. ‘The collections are large 
but they are one-sided and there is little 
money to supply the deficiency. Under- 
paid, with few facilities, grievously dis- 
satisfied with conditions, nothing but the 
rare enthusiasm which scientific work in- 
spires keeps these able men at their labors. 
The National Museum needs a new building 
planned for alltime tocome. It needs now 
an annual appropriation of double the pres- 
entsize. Assoon as the beginning of anew 
building is made it will need an appropria- 
tion of ten timesits present size. Think of 
what the words United States National Mu- 
seum should mean and then think how the 
present institution fits the name! Govern- 
ment has not given a proper amount of 
money and Government shows faint signs 
of ever giving it. Why? Because Congress 
has not been made to see the importance of 
the subject; because Congress has not been 
asked for the money with sufficient force 
and with sufficient argument. The Board 
of Regents of the Smithsonian Institution 
might make this request and back it with 
all the weight of the illustrious names of 
the men who compose that body. The 
Secretary of the Smithsonian Institution 
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might make this request and urge it strenu- 
ously and incessantly and with an ability 
which few other men possess. The scien- 
tific men of the country might urge it. 
Organizations of many different characters 
might petition Congress for it. But the 
men who best know the truth about the 
present conditions, the scientific employees 
of the National Museum, may say no word. 

The National Zoological Park is naturally 
by no means as important an institution as 
the National Museum, since it is concerned 
with but one branch of science, but it falls 
as far short of what it should be as does 
the National Museum, and for the same 
reasons. Double the means and a force of 
zoologists are its important needs. This 
institution should naturally be a branch of 
the National Museum, but the National 
Museum as it should be and as it will be is 
too great a branch of Government to be 
controlled by the Smithsonian Institution. 
It should have its independent organi- 
zation; it should have its responsible di- 
rector who will spend his winter days 
laboring with Congress for appropriations 
and his nights planning broad lines of de- 
velopment. The Smithsonian Institution 
has done a great and good work, but it 
should not be given control of great national 
institutions like the ideal national museum. 
Infinitely better would it be were the 
Smithsonian Institution attached to the 
National Museum as one of its compo- 
nent parts. The Smithsonian has played 
its réle with the Museum. It officiated at 
its birth and nursed it through its child- 
hood; but the youth is now cramped. It 
must grow. It must burst the Smithsonian 
cage and stretch out its own appealing 
hands directly to Congress. 

The U. 8. Department of Agriculture is 
the first of the Government bureaus which 
does economic zoological work. Here as in 
the National Museum the men are under- 
paid, but the facilities for work are vastly 
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better. Government appreciates more read- 
ily work which promises immediate eco- 
nomic results and hence money for such 
work is more easily gained. Scientific men 
in the Department of Agriculture refuse 
positions offered elsewhere at higher salaries, 
on account of these better facilities. Good 
research work and initiative in investigation ~ 
are encouraged. Nothing could be more 
ideally perfect than the relation between 
the present head of the Department of 
Agriculture and his scientific corps. Four 
years ago he announced his policy in this 
regard in conversation with one of his 
scientific chiefs in the following words: ‘I 
am here to facilitate your work, not to dic- 
tate to you. Make your plans, conduct 
your investigations, and I will help you 
with all my strength, but I shall hold you 
responsible for results.” Scientific men 
should honor James Wilson for the intro- 
duction of this novel principle in the ad- 
ministration of a Government scientific 
bureau. The good, sound, progressive 
scientific work now being done by his corps 
is everywhere commended, and I am proud 
to be connected with such an organization. 
New laboratory buildings are needed here, 
but there is no fear that they will not come 
in the immediate future. 

The U. S. Commission of Fish and Fish- 
eries deals with a single aspect of zoology 
and with a single industry. Just why 
scientific men are chosen as the administra- 
tive heads of the U. 8. Geological Survey 
and the U. 8. Coast and Geodetic Survey 
and not, since the days of Baird, for the Fish 
Commission is one of the mysteries of 
Government. Nearly four years ago this 
Society did the creditable thing in passing 
resolutions and sending them to Washing- 
ton in the hands of Professor Osborn, pro- 
testing against the appointment of any 
other than a scientific man as the director 
of this important branch of applied scien- 
tific work. The present incumbent of the 
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office is a good official and no personal ob- 
jections are to be raised against him. The 
principle, however, is not a good one, and 
the next appointee to this office should be a 
man who combines scientific attainments 
with administrative ability. The old pop- 
ular idea of a scientific man—that he lacks 
what is called ‘common sense,’ that he is 
impractical—is an unfortunate estimate 
gained from unappreciative observation of 
workers in pure science, but it no longer 
holds. Henry, Agassiz, Baird—all men of 
affairs, now gone, did much to change this 
popular estimate, and the host of brilliant 
men who have succeeded them—men of 
high scientific rank, who control the des- 
tinies and shape the policies of great insti- 
tutions, and who turn out work of great and 
important practical value, have demonstra- 
ted beyond the slightest doubt that scien- 
tific men are the broadest men of affairs, 
that they are practical men, and that they 
are fit to be leaders not only in thought but 
in action. 

It is doubtful whether any government 
in existence does as much for the encourage- 
ment and development of science as does 
our own. This has repaid her a thousand 
fold, and the sound judgment of the Amer- 
ican people and their patriotic pride in 
national attainment will effect a steady in- 
crease in governmental support of scientific 
work in spite of temporary checks. With 
scientific men, however, must come the 
initiative. They must point out the needs 
and the ways and means by which these 
needs must be supplied. This fact is the 
justification of this discussion. 

L. O. Howarp. 

U.S. DEPARTMENT OF AGRICULTURE. 


Is it not true that the attitude of the 
State toward science and scientific research 
is at all times greatly influenced by the 
shaping of public sentiment through the 
work of scientific men themselves? This 
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is a practical age, and in America especially 
the tendency is more and more to give a 
practical trend to almost every line of re- 
search. We find, therefore, as a matter of 
fact, that there is a general lack of interest 
in, and support of, matters having to do 
with pure science alone, while on the other 
hand all questions haying practical appli- 
cation, and even those in which the practi- 
cal end is remote are received with com- 
mendable liberality. Taking the field of 
botany, for example, it would be difficult, if 
not impracticable, to secure support for the 
preparation and publication of purely flor- 
istic monographs, unless it could be pretty 
clearly shown that such a project had some 
practical end in view. 

In so far, therefore, as the attitude of 
the State toward all work of this nature 
is concerned, there is a great deal of con- 
servatism to be overcome, and this con- 
servatism is especially pronounced where 
pure science is brought strongly to the 
front. The reason for this is not far to 
seek, for its roots lie imbedded in the 
selfishness of human nature, which, acting 
through organization in the shape of gov- 
ernment, sees, or thinks it sees, in the ag- 
gressiveness of science a menace to exist- 
ing institutions in some form or other. 
While science in its nature is aggressive, 
the men who do most to advance it often 
lack aggressiveness, and for this reason the 
far-reaching effect of science as an edu- 
cational factor at the present time is not 
fully understood or appreciated. 

This brings me more particularly to the 
main question I wish to raise in this discus- 
sion, namely, what should be the attitude 
of the scientific man toward the cause he 
represents. I am strongly of the opinion 
that he owes it to himself and to his work 
to put forth every legitimate effort to ad- 
vance the interests of the cause. He should 
of course keep constantly before him the 
fact that to bring honor and credit to the 
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work he must recognize the duties of life 
-which Professor Osborn has already pointed 
out. This will not allow him, however, to 
sit calmly down and wait for the material 
things of the world to come to him. The 
‘men who have it in their power to aid him 
are too busy to go out of their way to render 
help unless that help is sought. There ex- 
ists a mistaken idea that because one is en- 
gaged in or may be directing scientific work 
he is the one to be sought. We see this 
idea, shaping the policy followed in some 
of our important institutions, as already 
pointed out by Dr. Howard, and as a result 
they are being outstripped in every way by 
others which have a better appreciation of 
what is necessary to influence public senti- 
ment. After all, the public and those who 
represent the public look at this matter in 
its true light, for they have been educated 
to expect those who are responsible for im- 
portant lines of work to make their needs 
plainly understood. 

With the distinctly utilitarian sentiment 
toward science, as pointed out, the question 
arises as to what stand should be taken by 
those charged with the guidance of the work 
with respect to shaping a general policy 
which will meet the demand for practical 
ends, and at the same time advance the 
cause of science to the fullest extent. Ex- 
tremes must be avoided, for if the tendency 
is too strong toward pure science, opportu- 
nities will be lost through lack of support, 
and if toward ultra-utilitarianism, science 
itself will he endangered through the devel- 
opment of false views, erroneous statements 
and lack of judgment—rocks and reefs that 
must by all means be avoided. There is 
always a medium ground, however, where 
science and practice can each be made to 
help the other and each be the stronger for 
the support thus gained. This is the stand, 
I may say, that is now taken by those 
charged with most of the work conducted 
under the auspices of the Government, and 
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which, during the past fifteen years at least, 
has resulted in a rapid development of all 
work along broad and safe lines. Most of 
the departments of the Government, wherein 
scientific work is carried on, owe their exist- 
ence to a demand for greater knowledge on 
problems concerning the interests and wel- 
fare of the people. In the early days of 
this work too much attention was given to 
a mere diffusion of knowledge without re- 
gard to its source, and as a result of this 
original research did not receive the atten- 
tion it deserved. In later years, however, 
the importance of research is becoming more 
and more appreciated, and as a result the 
work has increased in strength and now 
commands the respect it deserves. It is 
unnecessary to dwell upon any specific work 
now being done by the Government, as the 
object of this discussion, as I understand it, 
is more to deal with general matters, and 
certain of the details have already been given 
by Dr. Howard. I will conclude what I 
have to say with just one statement, namely, 
that the future attitude of the State toward 
scientific research will in large measure de- 
pend on our own efforts individually and 
collectively. Let us therefore go forth with 
a determination to advance the cause of sci- 
ence in every way and to stand firmly for 
the great principles of truth it represents. 
B. T. GALLoway. 
U. S. DEPARTMENT OF AGRICULTURE. 


In considering the attitude of the State to- 
ward scientific investigation 1t may be well 
to remember that with us the State is the 
people, ours being a government of the peo- 
ple, by the people, for the people. What 
then is and what should be the attitude of 
the people toward scientific investigation ? 
Probably very much the same as their aitti- 
tude toward education, and concerning this 
there can be no question. From the very 
beginning our people made careful provision 
for education by the establishment of public 
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schools. They have asked, and answered 
emphatically in the affirmative, the ques- 
tion: Does education pay; and I believe 
that they are asking and answering the 
other question, Does scientific investigation 
pay, very much in the same fashion. The 
golden stream of benefactions which has 
now for many years been flowing in upon 
educational establishments proves that the 
people firmly believe that education pays. 
They believe in education. 

I have been very much interested to hear 
the quotation from the ‘ Message of Wash- 
ington’ urging upon our people the impor- 
tance of promoting scientific investigation 
and research. I believe that the American 
people are, in increasing numbers, large- 
minded enough to look through and beyond 
the nearer every-day phenomena and to 
realize that the promotion of discovery, no 
less than the promotion of learning, pays 
in every sense of the word. They perceive 
that it pays in the highest sense, in the en- 
richment of intellect and the cultivation of 
faculty. They perceive also that it pays in 
the utilitarian sense, in that it gives leader- 
ship among the nations of the earth in the 
applications of science which always follow 
hard upon the heels of discovery. Profess- 
or Osborn has done well to point out that 
those nations which support research most 
liberally are those which are taking the lead 
in the industrial world to-day. 

Iremember a saying of General Walker’s, 
that he firmly believed that we should out- 
grow the necessity of protection, and we are 
beginning to-day to witness the fulfilment 
of his prediction. The enormous develop- 
ment of our export trade, based upon our 
scientific and economic system of manu- 
factures, arts and industries, marks that 
over-growth of the merely home market and 
local protection which General Walker was 
far-sighted enough to foresee. I believe 
that, if once the people realize what a 
burden and a hindrance is inflicted upon 
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scientific research, and thereby upon edu- 
cational and industrial progress, by the 
tariff upon microscopes, dissecting instru- 
ments, models, diagrams and other ap- 
paratus of research and instruction, that 
tariff will melt away like dew before the sun. 

And so it is also, I believe, with the 
relations between pure and applied science. 
The barrier between them is fading away, 
because they are constantly drawing nearer 
together and over-growing one another. 
Pure science has given to applied science 
the fundamental elements of truth, perfec- 
tion, knowledge and skill. Applied science, 
on the other hand, has developed so pro- 
digiously as to react favorably upon pure 
science, furnishing for it rich sustenance 
and fertile soil in which it may flourish. 
An hour might well be spent in pointing 
out not only the aid which pure science has 
given to applied science, but reciprocally 
the enormous development of pure science 
and scientific investigation wrought by 
applied science. It is one of the marvels. 
of the day that many highly organized and 
differentiated industries, and even many of 
the coarser arts, find their narrow but suffi- 
cient basis of profit in the employment of 
the results of latest and most advanced re- 
searches in pure science. 

Our age has been called by one of the 
speakers who has preceded me, a practical 
age, and so it is; but it is an age which has 
discovered in science the Promethean fire. 
The highest and truest utilitarianism of 
to-day is a generous cultivation of scientific 
investigation, not indeed for its own sake, 
but for the sake of the results which are 
sure to follow from it. Asto the pursuit of 
science for its own sake, Professor Osborn 
has, it seems to me, used a happy illustra- 
tion in referring to the scientific investiga- 
tions of the Government as an investment 
rather than an immediate outlay for cur- 
rentexpenses. As to pure science pursued 
strictly for its own sake, I think we may 
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rather describe it as an investment from 
which we still expect ultimately some re- 
turn. Science for its own sake is, after all, 
much like investment for its own sake; 
which has never been made, I fancy, even 
by the least practical of philanthropists. 
For illustration of public appreciation of 
scientific research as a necessity for practi- 
cal results, I may give an example. When 
in 1886 the newly organized State Board of 
Health of Massachusetts attacked scientifi- 
cally the problem of protection of the purity 
of inland waters, they reported to the 
people of that State that in order to do the 
work required by the Legislature it would 
be necessary to inaugurate and prosecute 
special and novel investigations, and for this 
and other purposes they asked for an appro- 
priation of $30,000. This sum was immedi- 
ately and cheerfully granted by the people 
for this purpose and has ever since been 
continued, annually, with the result that 
the Massachusetts experiments are referred 
to with commendation and advantage by 
lbacteriologists and engineers all over the 
world. Again, when it became clear that 
antitoxin for diphtheria had become a pub- 
lic necessity and its proper preparation a 
public duty, the same State Board of Health 
secured the services of one of the most dis- 
tinguished bacteriologists in the country, 
Professor Theobald Smith, and requested 
him not only to prepare antitoxin for the 
citizens of the State, but also to investigate 
the best methods of its preparation and pres- 
ervation, besides other cognate and novel 
but pressing problems in the field of pure 
science. Herealso the most thorough-going 
utilitarianism has proved to be scientific in- 
vestigation pushed to its utmost limits. 
’ Just here also the State, by and for the 
people, might well do much more than is 
yet done. As a nation we have hitherto 
played but an insignificant part in those 
Scientific inquiries which underlie the med- 
ical and sanitary arts. As a nation we 
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cannot claim any of the credit for originat- 
ing the germ theory, or antiseptic surgery, 
or for laying the foundations of modern 
bacteriology, or for the discovery of anti- 
toxins or for elucidating the etiology of 
malaria, or for inventing the agglutination 
test for typhoid fever. We may be excused 
for our inertness previous to 1870, because 
until then the civil war or its sequelze 
claimed all our energies ; but from compar- 
ative inactivity in these matters since that 
time—excepting in one honorable division of 
the government service, the agricultural, — 
we have no good excuse to offer. If we 
are to hold our proper place among the na- 
tions in the prosecution of medical and 
sanitary inquiry the State or the States must 
lend their powerful aid, or else private en- 
terprise or the universities must do far more 
than they have yet done in this direction. 

In this connection, and especially on this 
platform, it will not be out of place for me 
to refer to the intense satisfaction which all 
lovers of good government and of the in- 
telligent and scientific administration of 
public affairs feel, that Dr. Gilman, the 
founder of purely university education in 
America, and the president of this Univer- 
sity, which has done so much for the cause 
of scientific investigation, has consented 
to accept the presidency of the National 
Civil Service Reform Association ; for I be- 
lieve that the introduction of more science 
and more scientific investigation into the 
civil service means the development and ex- 
tension of a rational system of government 
based upon merit, rather than partisanship 
or spoils. Here Harvey, the father of phys- 
iology, raised the true standard for us 
when he exclaimed: ‘I avow myself the 
partisan of truth alone.’ 

I cannot close without expressing my cor- 
dial assent to another point made by Pro- 
fessor Osborn and my belief in its extreme 
importance, viz., the reciprocal duty which 
the scientific worker owes to the State. 
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Who can forget the famous and stinging 
characterization of that tutor in Magdalen 
College whom Gibbon’s caustic pen has em- 
balmed in eternal disgrace, one Dr. ; 
of whom Gibbon said, ‘he well remem- 
bered that he had a salary to receive, and 
he only forgot that he had a duty to per- 
form.’ I have always been sorry that 
Dr. was a teacher and glad that he 
was nota scientific man. President Hadley, 
I think, struck the right note when he cau- 
tioned young men not to ask themselves 
‘How much can we get out of college?’ but 
rather, ‘ How much of ourselves can we put 
into it?’ Science, like religion, demands 
of her votaries lofty sacrifices and personal 
devotion, and if they are public servants 
their debt to her is always not less but more. 
Wm. T. Sepewicr. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


THE ALBANY MEETING OF THE GEOLOG- 
ICAL SOCIETY OF AMERICA. 


I. 

THE thirteenth annual meeting of the 
Geological Society of America was held in 
Albany on December 27, 28 and 29, 1900. 
The fellows were called to order by the re- 
tiring President, Dr. George M. Dawson, 
Director of the Geological Survey of Canada, 
at 10 a.m. on Thursday, in the chapel of the 
Albany Academy. A very gratifying num- 
ber of members was present and during the 
sessions from 50 to 60 were in attendance. 
All felt the significance of meeting in the 
city where stratigraphical geology received 
its greatest single impetus in America and 
where the classification of most of the 
Paleozoic was chiefly worked out. Mem- 
ories of James Hall were in all minds and 
frequent reference was made to the late 
venerable State Geologist, first President of 
the Society. 

At the opening meeting brief addresses 
of welcome were made by Dr. F. J. H. 
Merrill, State Geologist, and by Dr. J. M. 
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Clarke, State Paleontologist. The Council — 
then presented its written report, which 
showed the Society to be in a very flour- 
ishing condition. During the year one 
fellow, Mr. Franklin Platt, has died. The 
present enrolment is 248, and the financial 
condition is gratifying. The following offi- 
cers were declared elected : 

President, Charles D. Walcott, Washington, D. C.; 
First Vice-President, N. H. Winchell, Minneapolis, 
Minn.; Second Vice-President, S. F. Emmons, Wash- 
ington, D. C.; Secretary, H. L. Fairchild, Rochester, 
N. Y.; Treasurer, I. C. White, Morgantown, W. Va.; 
Editor, J. Stanley Brown, Washington, D. C.; Libra- 
rian, H. P. Cushing, Cleveland, O.; Councillors: 
Samuel Calvin, Iowa City, Ia.; A. P. Coleman, Tor- 
onto, Can. 

A memorial of Franklin Platt, prepared 
by Persifor Frazer was then read by W. M. 
Davis, and at its conclusion the reading of 
scientific papers was immediately taken up. 


Experimental Work on the Flow of Rocks re- 
cently carried out at the MacGill University, 
Montreal: Frank D. Apams. 

This paper gave the results of an inves- 
tigation in which the effects of very heavy 
pressure on rocks were studied with a view 
to ascertaining how the gigantic move- 
ments which geologists observe in the strata 
of the earth’s crust have taken place. 

Marble was the rock on which most of 
the work was carried out, but harder rocks 
such as granite are now being studied as 
well. Small columns of marble an inch in 
diameter and an inch and one-half high 
were carefully turned, polished and then 
very accurately fitted into heavy wrought 
iron tubes constructed on the plan of heavy 
ordnance, by wrapping strips of wrought 
iron around a core of soft iron and welding 
the whole together. The core of iron was 
then bored out and the marble substituted 
for it. Heavy steel pistons were fitted 
into each end of the tube, and the rock was 
thus submitted to very high pressures, often 
for several months continuously, in espe- 
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cially constructed machines capable of de- 
veloping pressures reaching nearly 100 tons 
to the square inch. 

Under high pressures the marble was 
found to flow, bulging out the iron tube that 
enclosed it on allsides. When the iron tube 
was cut away a solid block of marble was 
obtained, which had completely altered its 
shape. It was found, however, that the 
marble in these cases was only about half 
as strong as the original rock. 

Other columns of marble were then heated 
to temperatures of 300 C. and 400 C. and 
while thus heated the pressure was applied 
as before. Under these conditions the rock 
was found to flow readily and to retain its 
strength much better, being nearly as strong 
as the original rock. 

In the third series of experiments the 
marble was not only heated to the tempera- 
tures before mentioned, but at the same 
time water under a pressure of 460 pounds 
to the square inch was forced through it 
while it was being compressed. Under 
these conditions, the marble after being 
molded was found to be as strong as it was 
originally. 

A microscopical study of the structure 
of the deformed marble shows that in these 
two latter cases the crystalline grains com- 
posing the marble had glided on one an- 
other. 

This structure is exactly the same as that 
which is produced in a billet of iron when 
it is heated and then hammered or rolled, 
or in a button of gold when flattened in a 
vise, so that the marble flows just as any 
metal does when submitted to pressure, ex- 
cept that under the ordinary conditions at 
the surface of the earth the brittleness of 
the marble causes it to break before the 
flow point is reached. In the depths of the 
earth, however, being hemmed in by other 
rocks, it flows as in the experiments. 

The paper was elaborately illustrated by 
specimens and by many lantern slides, show- 
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ing the machines employed, as well as the 
marble before and after compression. They 
also illustrated its structure as compared 
with that of various rocks found in the 
earth’s crust and with hammered iron. 

In discussion B. K. Emerson asked (1) 
whether the cylinders of marble contained 
any water before they were put into the 
machine; (2) if any schistosity resulted, 
and, if so, in what way it was related to the 
optical properties of the calcite grains; (3) 
if the marble rebounded on the release of 
pressure. 

J. EK. Wolff inquired whether the water 
that was forced in passed around or through 
the cylinder of stone, and if solution played 
any part. 

G. K. Gilbert asked if the speaker could 
draw a parallel between the pressures em- 
ployed and the depths within the earth cor- 
responding to them. 

In reply Professor Adams stated (1) that 
the cylinders of marble were kept in a per- 
fectly dry laboratory, and that while no 
determinations of their content of water had 
been made, they were practically dry when 
put in the machine; (2) he had noted no 
rebound. The marble was first compressed 
and then accommodated itself to the pres- 
sure by flowage; (3) he had been unable 
to note any effects of solution as a result of 
the entrance of the water. The results 
were the same with or without the water, 
except that with the water the resulting 
disk was stronger. The water entered at 
the top under 460 pounds’ pressure to the 
square inch and emerged at the bottom. 
The water had dissolved a little copper 
from the tube of entry, which was precip- 
itated on the bottom of the marble. He 
could not state positively whether it went 
through or around, but the marble was ina 
bath of vapor. 

J. E. Wolff suggested that waters with 
some dissolved dye or easily reducible salt 
be employed so that the last point could be 
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determined, and that ordinary limestone be 
compressed to see if it would yield marble, 
and that impure varieties be also used so as 
if possible to produce the silicates familiar 
as a result of metamorphism. G. K. Gil- 
bert estimated approximately the depth 
which corresponded to the pressures em- 
ployed. Roughly one vertical foot of rock 
corresponds to an increase of one pound per 
square inch, or one-half ton per 1,000 feet. 
Forty tons would therefore correspond to 
80,000 feet or about 16 miles. This should 
be reduced somewhat, as rock is slightly 
heavier than the assumption, but the dif- 
ference is slight. 

C. D. Walcott remarked the deformation 
which he had observed in the rocks of the 
ranges in California and western Nevada, 
and emphasized the different behavior of 
brittle rocks and tough rocks, illustrating 
his remarks by photographs. The brittle 
rocks break while the tough rocks flow— 
the former being often driven into the latter. 
He suggested that Dr. Adams experiment 
with cylinders of varied tenacity. 

G. K. Gilbert raised the point that rocks 
may compress slightly while they are within 
the elastic limit, 7. e., before they yield, flow 
or otherwise deform. Hesuggested the im- 
portance of determining the amount of this. 

B. K. Emerson remarked the importance 
of allowing for the phenomena of recrystal- 
lization in interpreting the results. 

Dr. Adams then thanked his colleagues 
for the suggestions, and stated his intention 
of carrying them into effect as far as pos- 
sible. 

The paper was felt by all to be one of the 
most important ever presented to the So- 
ciety, and the investigations are of such 
significance that further results will be 
eagerly looked for. 


Geomorphogeny of the Klamath Mountains: J. 
8. DittER, Washington, D. C. 
During the Neocene the Klamath moun- 
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tain region of northwestern California and 
southwestern Oregon, by long-continued 
erosion, was reduced to a peneplain and 
the resulting marine sediments, rich in fos- 
sils and deposited along the ocean border, 
recorded its age. The Neocene strata 
were compressed and tilted, and with the 
Klamath peneplain and monadnocks were 
uplifted somewhat differentially several hun- 
dred feet above its former level. The invig- 
orated streams in the rather long succeed- 
ing epoch of stability cut wide valleys across 
the peneplain to the coast, where extensive 
wave-cut terraces were developed. A much 
greater differential uplift followed, and ele- 
vated the region to an altitude of 1,200 feet 
to 2,000 feet, for the Klamath peneplain near 
the coast of 7,000 feet, and near the crest 
of the range causing the streams to cut deep 
canyons before the close of the glacial period. 
Near the northern border of the Klamath 
Mountains on the coast there has been a 
recent subsidence converting the lower 
courses of the rivers to tidal inlets. : 

M. R. Campbell inquired if the peneplain 
topography could be traced all around the 
mountains. The speaker replied that, while 
is was not everywhere present, it could 
often be recognized. Mr. Campbell then 
remarked the interesting parallelism with 
the Appalachians, the similar shading of 
plains into each other and the similar in- 
terpretation of escarpments. 

As Mr. Diller had referred to great num- 
bers of small lakes upon the elevated plain 
and with local ‘fluviatile’ rather than 
‘lacustrine’ sedimentation, W. M. Davis 
suggested for the phenomena Penck’s term 
of ‘continental’ sedimentation. He com- 
pared the region to the central plateau of 
France, and urged that under compression 
surface plains would warp in a general way 
like single strata, so that in a principal as- 


. cent of a large order there would be alter- 


nate ascents and descents of a smaller order 
of magnitude. 
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President Dawson referred to the Eocene 
peneplain of British Columbia that was pro- 
tected from the sea during its formation 
by an intervening range of mountains, and 
was therefore subaérial in its character. 
He asked why the Klamath peneplain 
might not be explained by marine denuda- 
tion. Mr. Miller replied that in the Kla- 
math case Eocene strata were themselves 
trenched, and, therefore, the leveling was 
later ; and that the entire absence of marine 
sediments compelled him to infer sub-aérial 
agencies. G.O. Smith spoke of the pene- 
plain of Washington that lies between the 
Klamath mountains and British Columbia. 
It is post-Miocene, as it cuts Miocene strata, 
which have themselves been deformed, 
probably in the case of basalt by slipping 
along multitudes of joints, as suggested by 
Bailey Willis. G.K. Gilbert described the 
great Alaska peneplain,which slopes upward 
and eastward from the Alexander Archipel- 
ago to heights of 5,000 feet and more in the 
mountains. It has been vividly brought 
out by the photographs of the Survey of the 
International Boundary. He alsoremarked 
the parallelism that existed between the 
Pacific and Atlantic physiography. Pres- 
ident Dawson cited mountains of the Pa- 
cific coast 7,000 feet high that have been 
sculptured out of uplifted plains. He 
sounded a note of caution, however, lest 
the observer be misled into believing in 
peneplains which had no real existence. 
Above a certain level degradation is abnor- 
mally active and rapid, and from this alone 
mountains may reach a common and de- 
ceptive level and yet not be stumps of pene- 
plains. Mr. Gilbert, however, replied that 
his Alaska mountains were shouldered and 
therefore not open to doubt. 


Origin and Structure of the Basin Ranges: J. 
E. Spurr, Washington, D. C. 
The structure of mostofthe ranges which 
have been hitherto studied in the Great 
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Basin region was first examined in detail, 
and in each case deductions were made as 
to the relative importance of erosion and of 
direct deformation, by either fault or folds, 
in determining the present topographic re- 
lief. Finally a general statement as to the 
origin of this relief is arrived at. The 
history of erosion in the region, and 
that of deformation, so far as these are 
known, were discussed separately ; and the 
history and foundation of the fault hypothe- 
sis as applied to these ranges were examined. 
The conclusion arrived at is that the ranges 
in general owe their existence to the long- 
continued erosion of rocks folded and 
faulted by many successive movements, and 
that it is only exceptional that the folds or 
faults are expressed in direct deformation 
of the present surface. 

This paper was read in abstract by C. D. 
Walcott and was illustrated by cross-sec- 
tions. It involved a great amount of detail, 
however, which it is not possible to sum- 
marize, but which will be extremely valuable 
asamatter of record. Atits conclusion the 
morning session adjourned. On reassem- 
bling the first paper read was the following : 


The Tuff Cone at Diamond Head: ©. H. 

Hircucock, Hanover, N. H. 

This cone is one of the famous ones of 
the Hawaiian Islands, and is interesting 
and exceptional in that coral, limestone 
and marine shells are copiously mingled 
with the tuffs, giving rise to a difference of 
opinion as to whether the cone is submarine 
and therefore marks a notable subsequent 
elevation of the land, or whether the or- 
ganic remains have been ejected to their 
present positions along with the tuffs. No 
discussion followed, as the Fellows seemed 
too unfamiliar with the locality to hazard 
an opinion. 


An Hypothesis to account for the Extra- Glacial, 
Abandoned Valleys of the Ohio Basin: 
Martius R. Campsetz, Washington, D. C. 
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The lower courses of the Allegheny, 
Monongahela, Kanawha, Guyandot, Big 
Sandy and Kentucky rivers are character- 
ized by abandoned channels which generally 
range from 100 to 200 feet above the present 
streams. Generally these channels are 
deeply covered with silt, but sometimes the 
- rock floor is only partially obscured by a 
thin layer of sandand gravel. Thestreams 
which have forsaken these valleys have 
sought new routes, along which they have 
earved deep channels through the upland 
topography. Teays Valley in West Virginia 
is perhaps the most noted example, but the 
old channels at Carmichael and Masontown 
on the Monongahela River and at Parker 
on the Allegheny River are also well known. 

No reason has been assigned for the 
abandonment of these channels ; they can 
not be considered as ‘ox-bows,’ and they 
are all beyond the limit of glacial ice. The 
present hypothesis seeks to explain them 
through the breaking up of river ice and 
the formation of local ice dams, which were 
of sufficient height to force the water over 
the lowest divide in the rim of the basin 
and which persisted long enough for the 
stream to intrench itself in its new position. 

The paper was illustrated by many lan- 
tern slides of topographical maps. It 
brought on an extended discussion, because 
the Fellows were generally familiar with the 
subject, since for many years Teays Valley 
has not been omitted at a meeting, but has 
come up in one connection or another, and 
has grown to be a sort of geological Banquo’s 
ghost, that will not down. I. C. White op- 
posed the ice jams and argued in favor of 
one large dam produced by the continental 
glacier when it crossed the Ohio river. He 
emphasized the softness of the rocks at the 
headwaters of the southern tributaries and 
the harder ones further down. W. M. Davis 
suggested lakes as a possible obstruction 
which had developed cut-offs by gradually 
falling waters. G. K. Gilbert opposed the 
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explanation by means of a glacial dam, and 
suggested a possible change in climate, with 
increasing cold and a filling of the valleys 
with ice, which brought about a rearrange- 
ment of the drainage. M. R. Campbell op- 
posed the explanation by lakes and by a 
glacial dam, because of the lack of uni- 
formity in the sedimentation which should 
appear with such an extended cause. A. P. 
Brigham called attention to the fact that 
the new courses assumed by some of the 
rivers were longer than the old and raised 
the point that ice jams ought to cut off and 
shorten meanders. M. R. Campbell ad- 
mitted the slightly longer courses in a few 
cases, but still supported the ice jam as 
against all the other causes suggested. 


The Alleged Parker Channel: Epwarp H. 

Witiams, Jr., Bethlehem, Pa. 

The paper was a brief one, which de- 
scribed one of the cases cited by Mr. Camp- 
bell, located at Parker, Pa. Instead of 
an old channel, the apparently abandoned 
detour of the Allegheny river was explained 
by the disappearance or effacement of the 
divide between the headwaters of two trib- 
utary streams. 

This general subject having been so well 
gone over, the above paper was not spe- 
cially discussed. 


Apparent Unconformities during Periods of 
Continuous Sedimentation: GrorcE B. 
SHattruck, Baltimore, Md. 

The paper was based on certain phenom- 
ena which the author had observed along 
the shores of Chesapeake Bay. Lenticular 
beds of black clay were found resting with 
apparent unconformity on older sediments 
and provided with cypress knees and other 
fossilized vegetation. The explanation ad- 
vanced was that minor stream valleys had 
been ponded during subsidence of the 
shore by bars formed across their mouths. 
Thus, while the sea crept inland and formed 
extended sediments, these ponded embay- 
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ments would be the place for the gathering 
of clays and vegetation which would lie 
unconformably with the synchronous shore 
deposits. The paper was very clearly pre- 
sented and was suitably illustrated by the 
jantern. 


Origin and Age of an Adirondack Augite 
Syente: H. P. Cusnrne, Cleveland, Ohio. 
Recent work in the field, together with 

chemical analyses, demonstrates that the 
Adirondack anorthosite shows a certain 
amount of differentiation and passes locally 
into an augite syenite, all intermediate 
phases being found, as was contended by the 
writer in a paper read before the Society 
two years ago. There is, however, much 
evidence now at hand to show that much 
of the great body of augite syenite gneiss 
in the Adirondacks is older and to be re- 
ferred in age to the main body of gneiss of 
the region, whatever that may be. Criteria 
for distinguishing between the two syenites 
have not been developed. The paper was 
presented by permission of the State Geolo- 
gist, and was illustrated by an extensive 
series of analyses. J. F. Kemp remarked 
the abundance of related rocks in the 
regions to the south, and then the session 
adjourned for the day. 

In the evening the annual dinner was 
held, with Professor Emerson in the chair 
and fifty-five present. An address of wel- 
come to the Society was made on behalf of 
the Regents of the University by Dr. T. 
Guilford Smith. The proposition for the 
erection ofa State museum in which to house 
the collections of the various scientific de- 
partments was discussed, and resulted in a 
subsequent resolution which will be given 
below. 

On Friday morning the Society met at 
9:30 and listened toa report of the Commit- 
tee on Photographs by its chairman, N. H. 
Darton. The collection now numbers over 
2,000, and is stored in the building of the 
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U. S. Geological Survey in Washington. 
It is a valuable one, and will be revised 
and condensed, and a published list will 
be prepared at an early date. This collec- 
tion has made accessible to the Fellows 
many photographs made by surveys, both 
State and national, and by private individ- 
uals. 


The Laurentian Limestones of Bafinland: Rox- 

ERT BELL, Ottawa, Canada. 

The discovery of great quantities of crys- 
talline limestones in Baffinland was an- 
nounced in the writer’s ‘Summary Report 
for 1897.’ The geographical position and 
physical aspect of the region were described. 
The general character of the Laurentian 
System in Hudson Straits was outlined. 
The rocks of the north side are newer or 
Upper Laurentian, as far as known, ard 
differ from those of the south shore. Regu- 
larity of strike and dip is pronounced. 
Enormous developments of crystalline lime- 
stones have been met in southern Bafiin- 
land. Their general characters were de- 
scribed. Great thickness is presented by 
the beds, some of them being over a 
mile across and running regularly for long 
distances. They are evidently stratified 
aqueous deposits. Questions were raised 
as to the origin of such limestones. The 
associated rocks are gneisses and schists, 
and the accompanying minerals are chiefly 
feldspar. Owing to the absence of trees, 
the limestones are conspicuous in the land- 
scape and are not more eroded than the 
gneisses. Comparisons were drawn with 
Laurentian limestones elsewhere, the former 
physical conditions and the older and newer 
glaciations of Baffinland were discussed as 
affecting the limestones. The existing gla- 
ciers there were described. The paper was 
illustrated by the lantern. There was no 
discussion. 

James F. Kemp. 


(Lo be concluded. ) 
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THE AMERICAN PHYSICAL SOCIETY. 

Tur American Physical Society held its 
annual meeting at Columbia University on 
Thursday, December 27,1900. The follow- 
ing officers were elected for the year 1901: 
President, H. A. Rowland ; Vice-President, 
A. A. Michelson ; Secretary, Ernest Merritt ; 
Treasurer, W. Hallock ; Councillors, Henry 
Crew and E. B. Rosa. 

Professor M. I. Pupin, in a paper on 
anomalous propagation of electrical waves, 
called attention to certain peculiar results 
which he had obtained when trying to im- 
prove the telephone transmission of a line, 
by counteracting its capacity by the intro- 
duction of self-induction coils between the 
outgoing line and the return. By this 
means he was able to considerably improve 
the transmission of certain frequencies, but 
he had not succeeded in reenforcing a suffi- 
cient range of frequencies to avoid a serious 
distortion of the quality of articulate speech. 

The discussion by Professors Rowland 
and Webster and others raised the question 
as to whether Professor Pupin’s abnormal 
velocity of transmission, considerably above 
that of light, derived from the relation that 
velocity is equal to the wave-length divided 
by the period, is justifiable, since it is doubt- 
ful what is to be called the ‘ wave-length’ 
in a coil. 

President Rowland reported that his 
search for an electromotive force due to 
dragging a wire through the ether had so 
far failed, and that it would appear that so 
far as the limits which he had used were 
concerned, it was safe to conclude that no 
positive results are attainable. 

In a theoretical consideration of certain 
magneto-optical phenomena President Row- 
land pointed out that by considering each 
of two particles as having quantitatively 
different charges of electricity, he had been 
able to deduce formule which account for 
many of the electro-optical effects, as the 
Zeeman, Faraday and other effects, as well 
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as refraction, double refraction, dispersion, 
dispersion in double refraction and absorp- 
tion. If the charge of one of the particles 
is practically infinite as compared with the 
other, then his formule reduce to the or- 
dinary ones. If the two charges are equal, 
no Zeeman effect could take place. 
Professor E. F. Nichols presented the re- 
sults of his investigations upon the energy 
radiated from certain stars and planets as 
measured with his radiometer, which proves 


- to be about thirty times as sensitive as the 


radiomicrometer of Professor Boys. The 
unit used to express the quantity of energy 
was the hundred-millionth part of the en- 
ergy received from a candle at a distance of 
one meter, 7. ¢., 10-* meter-candle. The re- 
sults obtained were as follows:—Vega, 0.51, 
—Arcturus, 1.14,—Jupiter, 2.38,—and Sa- 
turn, 0.37. 

Two papers by Professor R. W. Wood 
were read by the Secretary. In the first he 
outlined the method of making very efficient 
cyanine prisms and of showing their anomal- 
ous dispersion. In thesecond he called at- 
tention to certain peculiarities in the prop- 
agation of waves reflected in a spherical 
mirror. 

A brief résumé of the work of the Paris 
Congress of Physics was given by Professor 
A. W. Webster. The reports of the con- 
gress have appeared in three volumes, and 
a ‘Proces Verbaux.’ It is of general in- 
terest that this congress by its commission 
on units expressed the belief that it is de- 
sirable: 

1. That a unit of pressure be used, called 
the bary, which is the C.G.S. unit (that is a 
dyune per square centimeter). The megabary, 
equal to 10° C.G.S. units, may, for practical 
purposes, be considered equal to the pres- 
sure of a column of mercury 75 em. high at 
0°.C. under normal conditions of gravity. 

2. That the final results of calorimetric 
experiments be expressed in the C.G.5. me- 
chanical units (erg and joule). 


102 


3. That in the logarithmic subdivision of 
the spectrum the sections be called ‘regions.’ 
The visible region to include the part be- 
tween 0.4 » and 0.8 » and bear the index 0, 
the infra-red regions having positive, and 
the ultra-violet, negative indices (thus, R, 
from 3.2 » to 1.6 », R, from 1.6 » to 0.8 p, 
R, from 0.8 » to 0.4 », R=, from 0.4 » to 0.2 
f4, ete). 

4. It is desirable to reserve the word den- 
sity to designate the quotient of mass by 
volume. 

The titles of the papers read were as 
follows : 

‘On anomalous propagation of electric waves,’ by 
M. I. Pupin. 

“A search after a new source of electromotive force,’ 
by H. A. Rowland. 

‘The theory of certain magneto-optical phenomena,’ 
by H. A. Rowland. 

“On the heat of Arcturus, Vega, Jupiter and Sat- 
urn,’ by E. F. Nichols. : 

“On cyanine prisms and a new method of exhibiting 
anomalous dispersion,’ by R. W. Wood. 

“On the propagation of cusped waves and their re- 
lation to the primary and secondary focal lines,’ by 


R. W. Wood. 
WILLIAM HALLockr. 


AMERICAN MATHEMATICAL SOCIETY. 


Tue American Mathematical Society held 
its seventh annual meeting at Columbia 
University, New York City, on Friday, 
December 28, 1900. About forty persons, 
including thirty-three members of the So- 
ciety, were in attendance during the two 
sessions. Vice-President Thomas S. Fiske 
occupied the chair. A special feature of 
the meeting was the election of officers and 
other members of the Council. Under re- 
cent amendment of the Constitution, taking 
effect at this meeting, the president of the 
Society is elected for a term of two years 
and is ineligible for immediate reelection. 
The number of members of the Council 
elected annually is increased from three to 
four. This provision with the recent in- 
clusion of ex-presidents as permanent mem- 
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bers brings the present membership of the 
Council up to twenty-four. The newly 
elected officers are: President, Eliakim 
Hastings Moore; Vice-Presidents, Thomas 
8. Fiske and Henry §. White; Secretary, 
¥F. N. Cole; Treasurer, W.S. Dennett; Li- 
brarian, Pomeroy Ladue; Committee of 
Publication, F. N. Cole, Alexander Ziwet, 
Frank Morley ; Members of the Council to 
serve for three years, E. W. Brown, H. B. 
Fine, T. F. Holgate, W. F. Osgood ; Mem- 
ber of the Council to serve for two years, 
H. W. Hyde. 

During the six years since its reorganiza- 
tion as a national body, the history of the 
Society has been one of constant and rapid 
development. The membership has grown 
from 244 in 1894 to 357 at present. In 1894 
the number of papers read at the meetings 
was 24; in 1900 it was 115. Since 1894 
summer meetings have been regularly held, 
supplemented on two occasions by coiloquia 
or special courses of lectures. These have 
done much to bring the mémbers together 
and to create a more general interest. The 
rapid expansion of the Society led in 1898 
to the formation of the Chicago Section, 
which fosters the interest of the Society in 
the West. By the founding of the Trans- 
actions, which has just completed a very suc- 
cessful first year, improved facilities have 
been provided for the publication of im- 
portant papers read before the Society. A 
gratifying recognition of the Society’s use- 
fulness and efficiency is found in the liberal 
financial cooperation of ten leading univer- 
sities in the publication of the Transactions. 
The Bulletin, which was founded in 1891 as 
a historical and critical review, has been 
greatly enlarged, although confining itself 
more strictly than before to its special field. 

The administration of the business of the 
Society has been wisely left from the begin- 
ning in the hands of the Council, the time 
of the meetings being thus economized 
for the purely scientific proceedings. The 
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finances of the Society are in a satisfactory 
condition, a moderate reserve fund having 
been slowly accumulated. The Society also 
possesses a considerable library, as yet of 
unbound journals and works. It is hoped 
that arrangment can soon be made for bind- 
ing the books and making them accessible to 
the members. 

At the annual meeting the following 
twenty-five persons were admitted as mem- 
bers of the Society. 


Dr. G. N. Bauer, University of Minne- 
sota; Dr. J. R. Benton, Princeton University ; 
Dr. H. F. Blichfeldt, Leland Stanford Univer- 
sity ; Dr. G. A. Bliss, University of Minnesota ; 
Professor Joseph Bowden, Adelphi College, 
Brooklyn, N. Y.; Professor D. F. Campbell, 
Armour Institute, Chicago, Ill.; Dr. J. EH. 
Clarke, Gilbert School, Winsted, Conn. ; Dr. 
Euplio Conoscente, New York, N. Y.; Mr. 
Arthur Crathorne, University of Wisconsin ; 
Mr. H. W. Curjel, Birkdale, Eng.; Professor 
L. M. Defoe, University of Missouri; Mr. B. 8. 
Easton, University of Pennsylvania; Dr. L. P. 
Eisenhart, Princeton University; Mr. U. 8S. 
Hanna, University of Indiana; Mr. L. I. Hewes, 
Yale University ; Mr. A. M. Kenyon, Purdue 
University; Professor C. N. Little, Leland 
Stanford University; Mr. H. L. Milne, Univer- 
sity of Illinois; Mr. H. B. Mitchell, Columbia 
University ; Dr. Asutosh Mukhopadydy, Cal- 
cutta, India; Mr. W.S. Nichols, New York, 
N. Y.; Professor J. M. Page, University of 
Virginia; Dr. T. H. Taliaferro, Pennsylvania 
State College; Miss R. H. Vivian, University 
of Pennsylvania; Dr. N. R. Wilson, Royal 
Military Academy, Kingston, Canada. Six ap- 
plications for membership were received. The 
Annual Register of the Society, containing a 
complete list of members, the constitution and 
by-laws, reports of the secretary, treasurer and 
librarian, etc., is now in press. 

The following papers were read at the an- 
nual meeting : 

(1) Dr. Viner SwypER: ‘On some plane curves 
having factorable parallels.’ 

(2) Professor E. D. Ror: ‘Ona formula of inter- 
polation.’ 

(3) Mr. W. B. Forp: ‘Dini’s method of showing 
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the convergence of Fourier’s series and of other allied 
developments.’ 

(4) Dr. Emory McCuinrock : ‘ A simplified solu- 
tion of the cubic.’ 

(5) Professor W. F. Oscoop: ‘On the minimum 
property of an external that meets its envelope.’ 

(6) Mr. C. J. KEYSER : ‘Theorems concerning posi- 
tive definition of finite assemblage and infinite as- 
semblage.’ 

(7) Professor M. I. Pupin: ‘Wave propagation 
over bridged wave conductors.’ 

(8) Professor MoRLEY : ‘On a point in Sylvester’s 
theory of canonical forms.’ 

(9) Professor HARRIS Hancock: ‘On primary 
prime functions in several variables and a generaliza- 
tion of an important theorem of Dedekind’s.’ 

(10) Dr. J. I. Hurcutnson : ‘On some birational 
transformations of a Kummer surface into itself.’ 

(11) Miss R. G. Woon : ‘ The collineations of space 
which transform a non-degenerate quadric surface into 
itself.’ 

(12) Professor H. E. ShAuGHtT: ‘The complete 
form system of invariants of the group of 120 quad- 
ratic Cremona transformations of the plane.’ 

(13) Dr. JAMES MactAay: ‘Some geometrical 
theorems connective with a class of differential equa- 
tions derived from Poisson’s equation 

Oz ls 2 mz ). 
ot? Or a 

(14) Mr. J. K. Wuitremore: ‘A note on cones 
of the second degree osculating developable surfaces.’ 

(15) Professor E. O. Lovett: ‘The types of line- 
sphere transformation.’ 

(16) Professor E. O. Lovett : ‘ Note on differential 
geometry of n-dimensional space.’ 

(17) Dr. L. P. EtseNHART: ‘A demonstration of 
impossibility of a triply asymptotic system of sur- 
faces.’ 

(18) Professor MAxIme BOcHER: ‘Some cases in 
which the identical vanishing of the Wronskian is a 
sufficient condition for linear dependence.’ 


After the meeting many of the members 
dined and spent the evening together. 

The Chicago Section of the Society held 
its usual winter meeting at the University 
of Chicago on December 27th-28th. A re- 
port of the sectional meeting will appear 
later in this JouRNAL. 

The next meeting of the Society will be 
held in New York on Saturday, February 
23d. The Chicago Section will meet on 
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Saturday, April 6th. The summer meet- 
ing of the Society will be held at Cornell 
University, beginning on Monday, August 
19th. Arrangements are being made for a 
colloquium in connection with the summer 
meeting. The committee in charge is now 
able to announce that Professor EH. W. 
Brown will give a course of six lectures on 
‘The modern methods of dealing with the 
problems of dynamics and especially those 
of celestial mechanics,’ consisting mainly 
of the work of Poincaré in this direction. 
A second course of lectures will also be ar- 


Tema F. N. Corx, 
Secretary. 


THE AMERICAN CHEMICAL SOCIETY. 

Tue first session of the twenty-second 
general meeting of the American Chemical 
Society was held in Lewis Institute, Chi- 
eago, Ill., on Thursday, December 27, 1900. 
The session was called to order by Presi- 
dent MeMurtrie, in the chemical lecture- 
room of the Institute at 10.15 a.m. Dr. 
W. RB. Smith, chairman of the Chicago sec- 
tion of the Society, was introduced and wel- 
comed the chemists on behalf of the local 
section. He was followed by Howard S. 
Taylor, Esq., prosecuting attorney for the 
city of Chicago, who addressed a few 
words of welcome on behalf of the city and 
its citizens. President McMurtrie re- 
sponded briefly on behalf of the Society, 
thanking the speakers for the cordial words 
of welcome. 

After a few announcements a paper on 
‘Correction in the Determination of Urea 
by the Liebig Method,’ was read by J. H. 
Long. This was followed by another paper 
by the same author, on ‘Preliminary Note 
on the Optical Rotation of Certain Tar- 
trates in Glycerol.’ The latter paper was 
discussed by Messrs. W. A. Noyes and 
Long. A paper on ‘The Decomposition of 
Sodium Nitrate by Sulphuric Acid, Part 
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Two,’ by C. W. Volney, was read by the 
author. Edward Gudeman presented a 
brief paper on arsenical poisoning, which 
was discussed by Messrs. Springer, Volney 
and Gudeman, and Miss Fossler. Two 
papers by C. L. Parsons, entitled ‘ A Simple 
Test for distinguishing Oleomargarine from 
Butter,’ and ‘ The Use of Metallic Sodium 
in Blow-pipe Analysis,’ were read by the 
Secretary in the absence of the author. 

A photograph of the assembled chemists 
was taken, and, after a few announcements, 
the morning session was adjourned At the 
close of the session luncheon was served in 
the building, through the courtesy of the 
authorities of the Lewis Institute. 

The Council of the Society met at the 
Lewis Institute at 1.30 p.m. Other mem- 
bers of the Society participated in visits to 
the works of Messrs. Frazer & Chalmers, 
the Consumers Ice Company, and the 
Hisendraht tannery of the American Hide 
and Leather Company. 

The evening session of the Society was — 
held in the banquet hall of the Auditorium 
Hotel. Dr. W. R. Smith, vice-president of 
the Society and chairman of the Chicago 
section, presided. ‘The retiring president, 
Dr. William MeMurtrie, delivered an ad- 
dress on ‘The Condition, Prospects and 
Future Educational Requirements of the 
Chemical Industries.’ After a few an- 
nouncements the session adjourned, and the 
visiting chemists enjoyed a ‘smoker’ given 
by the members of the local section at the 
Technical Club, 230 South Clark street. 

The session of the meeting on Friday 
was held in the chemical lecture room of 
the Northwestern University Medical and 
Pharmacy School, 2421 Dearborn Street. 
The meeting was called to order by Presi- 
dent McMurtrie at 9.30 a.m. 

The annual reports of the Secretary, the 
Treasurer and the Librarian were presented 
in order and read by the Secretary. These 
reports were accepted by the Society and 
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ordered placed on file. President McMurtrie 
made a few remarks regarding the thorough 
work which had been accomplished by the 
Librarian during the past year, and on 
motion of Dr. Hart the thanks of the So- 
ciety were voted to the Librarian for his 
successful and faithful services. 

The editor presented a brief oral report 
of his work. 

Reports received by the Secretary from 
F. W. Clarke, chairman of the Committee 
on Atomic Weights and also chairman of 
the International Committee on Atomic 
Weights, were presented by the Secretary 
in the absence of Mr. Clarke, and were 
read by title and referred to the Committee 
on Papers and Publications. 

The Secretary reported from the Council 
that that body had considered the question 
referred to it by the Society at the New 
York meeting with reference to the passage 
of H. R. Bill 104, looking to the adoption 
and use of the metric system, and had 
decided to recommend that the Society 
lay the question on the table. By a vote 
of the Society the recommendation of the 
Council was adopted and the question*was 
laid on the table. 

The Committee on Standards for Instru- 
ments of Measure reported progress through 
Messrs. Munroe and Linebarger, who urged 
immediate action on the part of the mem- 
bership with reference to the bill now pend- 
ing in Congress to establish a National 
Standards Bureau. 

The Secretary presented a motion urging 
the appointment of a committee to consider 
the adoption of a permanent badge or pin 
by the Society. The motion being seconded, 
it was moved and carried that the whole 
matter be laid upon the table. 

After some announcements W. A. Noyes 
presented a paper on ‘Synthesis of Deriva- 
tives of Dimethyl-cylopentanone] and of 
Beta Beta Adipic Acid and of Alpha Beta 
Beta Tri Methyl Adipic Acid.’ Dr. Noyes 
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also presented a paper by himself and W. 
M. Blanchard on ‘A New Hydroxy Di- 
hydro-campholytic Acid.’ 

After some other announcements Pro- 
fessor A. B. Prescott presented a paper by 
B. F. Trowbridge, entitled ‘ Notes on Sugar 
Beet Analysis.’ This was followed by a 
paper ‘On Hematite Crystals,’ by Charles 
EH. Munroe. 

The remaining papers on the program 
were read by titles. 

On motion of Dr. Alfred Springer, the 
thanks of the Society were extended unan- 
imously to the Chicago Local Section; the 
Local Committee of Arrangements for the 
meeting, the authorities of the various in- 
stitutions which had extended courtesies 
to the Society during its meeting, and the 
proprietors of the various works which had 
been thrown open to inspection by the visit- 
ing chemists. 

The Local Committee made some an- 
nouncements with reference to a proposed 
excursion to South Chicago on Saturday 
morning, and the meeting of the Society 
was then adjourned. In the afternoon the 
chemists enjoyed an excursion and visit to 
the Stock Yards Industries, and at 7 p.m. 
a subscription dinner was given in the 
banquet hall of the Auditorium Hotel. 

ALBERT C. HALE, 
Secretary. 


SCIENTIFIC BOOKS. ) 

The Mammals of South Africa. By W. L. 
ScLATER, M.A., F.Z.S., Director of the South 
African Museum, Cape Town. Vol. I. Pri- 
mates, Carnivora and Ungulata. With a 
map and illustrations. London, R. H. Porter. 
1900. Medium 8vo, pp. i-xxx+1-324, with 
map and 80 text cuts. i 
Smuts’s ‘Mammalium Capensium,’ published 

in 1832, a small quarto in Latin, is the first and 

only attempt to present an account of the mam- 
mals of South Africa prior to the work here 
under notice, of which the first volume has 
just appeared. Hence the desirability of a good 
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manual of South African mammals is apparent. 
This, we are happy to say, is now being pro- 
vided by Mr. Sclater in the form of a large 
octavo work in two volumes, beautifully printed 
and well illustrated with, for the most part, 
excellent text cuts, many of them prepared 
especially for the work. The region here in- 
cluded is that portion of Africa south of the 
Cunene and Zambesi rivers. 

South Africa has a comparatively rich mam- 
malian fauna, the three orders here treated—the 
Primates, Carnivora and Ungulata—number- 
ing 95 species and 8 additional subspecies, while 
the remaining orders—the Chiroptera, Insecti- 
vora, Rodentia, Edentata and Cetacea—to be 
treated in Volume II., will doubtless raise the 
number to considerably more than 200. In the 
present work the author informs us he has en- 
deavored ‘to collect together all the informa- 
tion at present available on the subject of South 
African mammals,’ but he has been hampered 
in its preparation by lack of specimens and by 
paucity of information regarding the life-history 
of the species. He has, however, laid a good 
foundation for further additions and given a 
most excellent and useful summary of the sub- 
ject. A bibliography of the more important 
separate works relating to South African mam- 
mals occupies pp. xi—xix, and following the 
synonymy under each species is a paragraph, 
under the heading ‘ Literature,’ giving further 
references. 

The work is well designed to serve as a con- 
venient manual, the higher groups being de- 
fined, and keys are provided to the genera and 
species, and the descriptions are fairly full. 
The text is further paragraphed under ‘ His- 
tory,’ ‘Distribution,’ ‘Habits,’ etc., where 
whatever is known of the species is briefly 
summarized. 

In respect to nomenclature, it is well to note 
that the twelfth edition of Linneeus, instead of 
the tenth is taken as the starting point, and 
that specific names when employed for genera 
are discarded in their specific sense, so that we 
have, for example, Suricata tetradactyla instead 
of Suricata suricatta, although the latter is the 
older name ; and Oreotragus saltatriz instead of 
Oreotragus oreotragus, etc. As usual with English 
authors, only two genera are recognized in the 
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family Otariide, all the species but one be- 
ing referred (p. 118) to the genus Arctocephalus, 
the type of which is wrongly given as A. ursinus ; 
while the wholly undeterminable name 4. pus- 
illus (Schreber) is used for the single South 
African species, instead of the correct name 
A. antarcticus (Thunberg). 

This volume is the second in point of issue— 
Volume I. of the late Dr. Stark’s ‘Birds of 
South Africa’ being the first—of a ‘series in 
which it is proposed to give an account of the 
Fauna of Africa south of the Zambesi and 
Cunéné Rivers,’ under the general title ‘The 
Fauna of South Africa,’ under the editorship 
of Mr. W. L. Sclater, the author of the mammal 
volumes of the series. The second volume of 
the birds is in course of preparation by Mr. 
Sclater, from MSS. left by Dr. Stark, who was 
killed early in the present South African war. 

Td}. HA SASS 


Report of the U. S. Commissioner of Fish and Fish- 
eries for the Year ending June 30, 1900. By 
GEORGE M. Bowers. Washington, Govern- 
ment Printing Office. 1900. Pp. 191. 

The report of the Commissioner of Fish and 
Fisheries, for the year ending June 30, 1900, 
again shows an increase of fish distributed of a 
round hundred million, consisting chiefly of 
shad, cod, flatfish, whitefish and lake trout. 
Whitefish, shad and cod stand at the head of the 
list, the totals being about 337, 265, and 241 
millions, respectively. The year, on the whole, 
has been a good one and the results commensu- 
rate with the steady expansion of operations, 
while local accidents of climate have, in a few 
cases, reduced the normal output. In Califor- 
nia the drought of last year considerably affec- 
ted the spawning migrations of the quinnat 
salmon. On the Rogue river, in Oregon, an 
innovation in the food of quinnat fry, in the way 
of using canned salmon scraps, was attempted 
with promising results. In Michigan, the close 
season was amended to allow the National 
Commission to take whitefish and lake trout for 
fish-cultural purposes, with the result of very 
large collections at a minimum expenditure. 
The Commission moreover operated the Michi- 
gan whitefish hatcheries at Detroit and Sault 
Ste., Marie, for which the State did not provide 
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this year. Most of the whitefish output was 
obtained from ‘penned’ fish, a method of hold- 
ing the fish until ripe, which has now an assured 
place in fish-cultural operations. Seasonal diffi- 
culties affected unfavorably the pike-perch in 
Lake Erie and Vermont, though a total of 90 
million eggs and fry was distributed. 

The New England stations propagating the 
great marine food species were unusually suc- 
cessful. Cod were hatched in excess by 50 mill- 
ion of any previous record. The interesting 
experiment of tagging adult codfish for the 
purpose of acquiring data on their migrations 
and growth was continued, 1,311 being returned 
to the ocean in November from the Wood’s Holl 
Station, of which 11 were captured, some as 
far south as New Jersey, before the close of the 
year. A new method was followed in flatfish 
culture, consisting in allowing natural spawning 
in tanks in place of fertilizing artificially, the 
results indicating the superiority of this means 
of obtaining fertilized eggs of this species. 

Three new stations were put in commission— 
at Bullochville, Ga., Edenton, N. C., and 
Nashua, N. H., devoted chiefly to the salmo- 
noids, shad and bass, making a total of 35 oper- 
ated during the year. 

The weather considerably shortened the shad 
season on the Potomac, but an unusual run oc- 
curred on the Delaware, the price falling to 
nearly nothing. The success here and on the 
Susquehanna made possible a large total output, 
a gain of several millions over the preceding 
year. The basses and crappie were in unusual 
demand, but the development of the collecting 
work on the Mississippi and Illinois rivers—by 
which fingerling bass that would otherwise be 
sacrificed are taken from the ‘ back’ waters of 
the river, throwing the fish-cultural work upon 
nature—met all demands at a nominal expense. 

Encouraging reports come from Montana and 
Colorado of the establishment of brook and 
steelhead trout in waters very recently without 
these valuable species. Captures of a few 
specimens in other cases indicate the process of 
establishing rainbow trout in Maine and Tenn- 
essee, Swiss trout in the Adirondacks, and 
quinnat salmon in Lake Ontario. The Chesa- 
peake and Ohio canal was seined prior to draw- 
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of 92 miles, and some 90,000 fish of many spe- 
cies transferred to the Potomac. 

Notable among the biological investigations 
of the Division of Scientific Inquiry are the 
oyster experiments at Lynnhaven Bay, Va. 
These are directed toward a practical method 
of fattening oysters by the use of a commercial 
fertilizer through the medium of their diatoma- 
ceous food, the diatoms appropriating the fer- 
tilizer. The experiments are made in an en- 
closed and tideless claire and have achieved a 
definite measure of success in demonstrating 
the possibility of fattening oysters to market- 
able condition by this means. The process is 
slower, however, than demanded for commer- 
cial purposes, and modifications of the conditions 
have been made which provide for artificial 
currents in the claire, thus approaching more 
nearly the conditions of nature. 

The failure of the North Carolina oyster-beds 
has been taken up by the Commission, and the 
steamer Fish-Hawk spent the fall and winter 
on important portions of the grounds. A re- 
port upon the subjectisin preparation. Hastern 
oysters have become well acclimatized in San 
Francisco Bay and support an industry yielding 
a half-million of dollars annually in mature 
oysters with the quantity and value on the 
increase. The conditions at Willapa Bay, 
Washington, were examined with reference to 
the fate of a plant of eastern oysters made there 
in 1894. It appears that the water is colder 
than is favorable for the setting of the spat. 
Nothing came of the plant, and while reports 
show that a large proportion of them were 
alive a year after planting, the original oysters 
have now almost entirely disappeared and there 
is a presumption of depredations upon these 
grounds. A method of obtaining spat from 
shallow ponds constructed for the purpose was 
recommended, the spat to be then planted in 
the bay. In connection with the failure of 
eastern oysters to multiply in the colder waters 
of our northwestern coast, oysters of northern 
Japan are to be transplanted to Washington 
waters. 

The Wood’s Holl laboratory has undergone 
expansion in equipment, the amount of work 
done, particularly in devoting, at the sugges- 
tion of the Commissioner, the museum room 
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to the purposes of the library. This change 
gave great satisfaction to the investigators, who 
were in greater number than usual. The work 
carried on included some chemical determina- 
tions of the connective tissue of the ocean sun- 
fish, with a view to its value in making glue, 
and of lobster chitin in the hope of discovering 
for it a commercial use; diseases of fishes, anat- 
omy of the star-fish, and of the alimentary 
tract of the flounder; photography and sketch- 
ing of living marine forms. A series of publi- 
cations has been planned which is to embrace 
all the invertebrate groups of the region. The 
Beaufort, N. C., laboratory completed the first 
year of its existence and concerned itself, among 
other things, with the breeding conditions of 
some fishes, sponges and parasitic crustaceans, 
the latter including a barnacle (Dichalaspis) on 
the gills of the common blue crab; spawning 
habits of certain food-fishes; life history of 
brittle stars ; effects of abnormal conditions on 
the development of oyster eggs and those of 
other molluses ; the development of a common 
annelid (Axiothea) which forms’part of the food 
of bottom-feeding fishes, and the food of the 
hog-fish and croaker. An observation is made 
on the inferior flavor of the hog-fish taken at 
Beaufort, which reduces its value as a food-fish 
as compared with the same species taken, for 
instance, at Norfolk. One cause of the undesir- 
able flavor is traced to the interesting form 
Balanoglossus. The Beaufort laboratory is 
happily located for the purposes of marine bi- 
ology, and now that a permanent establishment 
has been authorized by Congress continuous 
systematic studies on broad lines may be antici- 
pated. 

In accordance with the direction of the last 
Congress, a special lobster and clam “investi- 
gation, for the purpose of remedying the 
marked decline in these fisheries, has been in- 
stituted. With the lobster, efforts are directed 
toward methods of rearing the larve through 
the early defenseless stages before liberating. 
With the clam it is apparently feasible to 
apply the methods of planting which are so 
extensively used with the oyster. The work 
has begun during the past summer and is pro- 
ceeding satisfactorily. 

Some work on yariation in the common 
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mackerel, begun in 1898, with a view to the 
question of its separation into geographical 
races—a fact demonstrated by an English in- 
vestigator, Mr. Walter Garstang, for British 
mackerel—was continued during the summer 
of 1899, and confirms Mr. Garstang’s observa- 
tion of a marked difference between American 
and British mackerel. As for recognizable 
American races the material examined, as far 
as it goes, tends to show that such do not 


exist. The data, however, from the extremes 
of the range of the species are not yet com- 
. plete. 


Collections of aquatic fauna and general 
biological observations have been carried on in 
Cobbosseecontee and Sebago Lakes in Maine, 
in Seneca Lake, New York, in Lake Mattamus- 
keet, N. C., in West Virginia, in the Wabash 
Basin, Indiana, and in California, Oregon and 
Arizona. The biological survey of Lake Erie 
was carried on as usual throughout the summer, 
with headquarters at Put-in Bay, plankton stud- 
ies forming an important part of the work. 
The collections made by the Fish-Hawk expedi- 
tion to Porto Rico in 1899 have been distributed 
to specialists in the various groups. The re- 
port on the fishes was issued during the last 
days of the year, the others are approaching 
completion and it is probable that all will be 
published during the next fiscal year. 

Dr. H. F. Moore submits an outline of the 
recent extensive cruise of the steamer Albatross 
in the South Seas. This expedition left San 
Francisco in August, 1899, Mr. Alexander 
Agassiz in charge of the scientific work, assisted 
by a party of seven, four of whom represented 
the Commission. The Albatross cruised for 
over six months among the South Sea Islands, 
visiting the Marquesas, Paumotus, Society, 
Tonga, Fiji, Ellice, Gilbert, Marshall and Caro- 
line Islands and Guam. Accounts of the 
voyage have appeared in these columns. In 
the Tonga group the trawl was used in 4,173 
fathoms, the deepest trawl haul ever made. The 
work of the party concerned the zoology, geo- 
logy, ethnology and botany of the island groups, 
the director devoting himself to the coral for- 
mations. The officers of the vessel made sur- 
veys and nautical observations. The Albatross 
reached Yokohama in March of the present 
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year and spent three months trawling and 
dredging on the coast of Japan. In June she 
sailed for Alaska on commercial investigations 
of the Alaska salmon fisheries. 

The statistical canvasses have this year cov- 
ered New England, New York and Lake Erie, 
and in May the canvass of the Pacific coast 
was begun. The figures for New England show 
a moderate falling off in value of fishery pro- 
ducts since the last tabulation in 1889, and also 
in the amount of invested capital, the latter 
caused by the transfer of the menhaden industry 
to New York. The lobster fishery has the re- 
markable record of a diminution, since 1889, of 
over 50 per cent. in quantity and a coincident 
increase of over 50 per cent. in value. The 
total value of New England fisheries reaches 
over nine and one-half millions. Lake Erie and 
Lake Ontario come forward with a large in- 
crease in quantity and value, the whitefish, a 
species very extensively propagated by the 
Commission, sharing largely in this expansion. 
Over three and one-half million pounds of the 
much-abused carp were taken from the Amer- 
ican waters of the lake in 1899, with a value of 
over $50,000. Indeed, a glance at the figures 
for this species shows that the carp is certainly 
the most valuable fresh-water fish after the 
whitefish and its allies, the pike perch and the 
lake trout, and should afford food for thought 
to those who condemn the carp as an unmiti- 
gated evil. The Illinois Fisherman’s Associ- 
ation reports the catch in the Illinois river as 
greater in quantity than that of all other species 
combined, with a value of nearly $200,000. 
Carp have increased many fold in the Middle 
Atlantic States and the Middle West during the 
last decade, the quantity taken in Lake Erie, 
the Illinois river, and the Ohio river and its 
tributaries, during 1899, being nine times that 
of six years ago. 

The annual visit to the fur-seal rookeries on 
the Pribilofs shows the continued decline of 
the seal herd as a consequence of the continu- 
ance of pelagic sealing. The number of seals 
taken from the islands under government 
Supervision was 16,812, and the pelagic catch 
from the American herd some 34,000. 


M. C. MARsH. 
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A Handbook of Photography in Colors. By 
THomAs BouaAs, ALEXANDER H. K. TAL- 
LENT and EpGAR SENIOR. Published by 
Marion and Co., London. American edition 
by E. & H. T. Anthony, New York and Chi- 
cago. 

The authors of this book have brought to- 
gether in compact form the very scattered lit- 
erature pertaining to color photography. Part 
I., by Mr. Bolas, contains a brief history of 
helichromy, from the early work of Seebeck, 
Herschel and others until the present day, cov- 
ering about the same ground as the new edition 
of Zenker’s ‘Lehrbuch der Photochromie.’ 
His account of Wiener’s work and suggestions 
regarding the possibility of getting a truly 
chromo-sensitive surface will be found of use by 
any who are engaged in the hitherto fruitless 
search of a substance which when exposed to 
colored light will assume permanently the color 
of the illuminating light. That such a surface 
is theoretically possible is clearly shown, and 
methods of realizing it in a crude way are 
given. 

The general principles of the various proc- 
esses are given, including those of Joly, Ives, 
Lippmann and others. Lippmann’s account of 
his interference process as delivered in English 
before the Royal Photographic Society is given 
verbatim. His picture of the formation of the 
thin laminze which produce the colors by the 
stationary light waves is interesting. It will 
be remembered that these stationary waves are 
produced by backing the sensitive film with 
mercury. ‘‘If you put no mercury,’’ says 
Lippmann, ‘‘each train of waves rushes 
through the plate and wipes off every record 
of its own form by reason of its veloclty ; you 
cannot expect a thing which moves with a ve- 
locity of 300,000 kilometers a second to give a 
photograph of itself. If you put a mercury 
mirror behind the plate, then the following 
phenomena occur: the light is reflected back 
on itself; the light rushes in with the velocity 
of light, and rushes out with the same velocity ; 
the entering and issuing waves interfere, and 
the effect of interference is that vibration takes 
place, but the effects of propagation are stop- 
ped, and instead of having propagated waves, 
we get stationary waves; that is, the waves 
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now rise and fall each in its own place; they 
pose, therefore, in the film and impress their 
form upon it, the largest movement giving the 
largest impression, and where the movement is 
naught the impression is naught.”’ 

Part II., by Mr. Tallent, is devoted to three- 
color photography. It opens with an element- 
ary treatment of spectrum work as applied to 
the study of color and color mixtures. Follow- 
ing this comes a very complete account of color 
curves, and the reproduction of various colors 
by the synthesis of three primary spectrum 
colors. Ives’s beautiful method is again de- 
scribed, together with fuller details regarding 
the preparation of color records, the preparation 
and use of color filters and other details. The 
various other modifications of the three-color 
scheme are treated, closing with a chapter on 
Wood’s diffraction process. It seems a pity 
that fuller working details of some of the 
methods of producing colored transparencies 
by the superposition of dyed films, are not 
given. However, there are hints enough to en- 
able one to experiment along these lines if so 
inclined. 

Part III., by Mr. Senior, is a dozen or so 
pages on the Lippmann process, with formule 
for the preparation of the emulsion. There is 
a good deal of repetition in the book, as is 
usually the case in symposia of this sort. It 
will, however, be found very useful as a refer- 
ence book by those desirous of experimenting 
with any of the processes. 


BOOKS RECEIVED. 


Lectures on the Lunar Theory. JoHN CoucH ADAMS. 
Edited by R. A. SAmMpson. New York, The Mac- 
millan Company ; London, Cambridge, University 
Press. 1900. Pp. 88. $1.25. 


Knowledge, Belief and Certitude. FREDERICK STORRS 
TURNER. New York, The Macmillan Company ; 
London, Swan, Sonnenschein & Company. 1900. 
Pp. vili+484. $2.25. 


Engineering Chemistry. THoMAS B. STILLMAN. East- 
on, Pa., The Chemical Publishing Company. 1900. 
Vol. IL., pp. xxii+503. $4.50. 


Elementary Organic Analysis. 
pict. Easton, Pa., The 
Company. 1900. 


FRANCIS GANO BENE- 
Chemical Publishing 
Pp. vi+86. $1.00. 


SCLENCE. 


[N.S. Vou. XIII. No. 316. 


A Text-book of Urine Analysis. Joun H. Lone. 
Easton, Pa., The Chemical Publishing Company. 
1900. Pp. iv+249. $1.50. 

Evolution of the Thermometer. HENRY CARRINGTON 
Botton. Easton, Pa., The Chemical Publishing 
Company. 1900. Pp. 98. $1.00. - 

The Chemists’? Pocket Manual. Richard K. M®ADE. 
Easton, Pa., The Chemical Publishing Company. 
1900. Pp. vii+-204. $2.00. 

Handbook of Practical Hygiene. D. H. Brerany. 
Easton, Pa., The Chemical, Publishing Company. 
1899. Pp. 164. $1.50. 

Coneretions from the Champlain Clays of the Connecticut 
Valley. J. M. ARMS SHELDON. Boston. 1900. 
Pp. 45. Plate xiv. 

Annual Report of the State Geologist of New Jersey for 
the Year 1899: Forests. Trenton, N. J.,MacCrel- 
lish & Quigley. 1900. Pp. xvi+327. 

Nature’s Miracles: Electricity and Magnetism. Eut- 
SHA GRAY. New York, Fords, Howard & Hul- 
bert. 1900. Pp. vi+248. §$.60. 


SCIENTIFIC JOURNALS AND ARTICLES. 


THE January American Journal of Physiology, 
the concluding number of Vol. IV., records in 
the initial paper further interesting results ob- 
tained by Loeb in his study of artificial parthen- 
ogenesis. Loeb has caused the eggs of Cheetop- 
terus, an annelid, to develop into free swimming 
larvee by simply placing the eggs in various 
solutions which cause them to lose water. Po- 
tassium ions, however, have peculiar power 
over these eggs which grow to the trochophore 
stage ina KCl solution with an osmotic pressure 
coasiderably lower than that of sea water. A 
slight addition of HCl to the sea water also 
causes the eggs to develop. Loeb carefully 
observed the morphological changes in the 
eggs during their development, and found 
that although the artificially produced trocho- 
phores may be indistinguishable from those 
arising from fertilized eggs, yet the processes of 
segmentation varied so greatly that these proc- 
esses must be regarded as distinctly a function 
of the constitution of thesea water. These ob- 
servations, together with those on the formation 
of giant embryos by the fusion of two or more 
eggs, have an important bearing on develop- 
mental mechanics and cell lineage. Loeb con- 
cludes with a consideration of the relation 
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between natural and artificial fertilization, and 
of the relation of his results to the theory of 
fertilization and of life phenomena in general. 
‘The Theory sof Phototactic Response’ is a 
clarifying paper by Holt and Lee. They aim 
to show that organisms do not react to direction 
of light as well as to intensity of rays. The 
conditions of the organism itself must be more 
closely regarded. Every ray impinging on an 
organism stimulates it at one point and in pro- 
portion to the intensity. If the light comes to 
one side of the organism, that side is naturally 
stimulated more than the other and the response 
is thus determined. The two factors, intensity 
of light and the side of the organism the light 
reaches, account for all the phenomena included 
under phototaxisand photopathy. Reaction to 
the ‘direction of the ray’ must, therefore, 
be regarded as an incorrect conception, and 
the term phototaxis relieved of that meaning. 
A. P. Mathews presents a paper on the sponta- 
neous secretion of saliva, which brings evidence 
against the theory of secretory nerves. On re- 
admitting blood to the dog’s submaxillary after 
having cut off the supply for 12 to 25 minutes, 
the gland secretes rapidly. This secretion is 
not due to nerve cells in the gland, since nerve 
cells are made ineffective by absence of blood 
supply during so longa period. The important 
fact is that atropine stops the secretion ; it must 
act directly on the gland cells. The value of 
this drug therefore as a witness for secretory 
nerves is seriously impaired. 

The Journal of the Boston Society of Medical 
Sciences for November 20, 1900, opens with an 
article on ‘Ergographic Studies in Muscular 
Fatigue and Soreness,’ by Theodore Hough. 
T. M. Rotch notes the ‘Treatment of the 
Proteids of Cow’s Milk’ and J. J. Thomas de- 
cribes, with illustrations, ‘Five Cases of Injury 
of the Cord resulting from Fracture of the 
Spine,’ showing among other things the diffi- 
culty of exactly locating the seat of injury and 
the necessity of taking into consideration the 
manner in which the accident took place. It 
is noted that early operations should be limited 
to cases where the neural arches are thought to 
be crushed and cases of knife and bullet wounds. 
John Dane notices ‘Some Variations in the 
Skeleton of the Foot,’ stating that some form 
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of variation from the type of foot described in 
our anatomies may be expected in thirty-three 
per cent. of human feet. 


The Popular Science Monthly for December has 
for its first article a paper by S. F. Peckham on 
‘ Asphaltum for a Modern Street’ telling what 
the material is, where it is found and how the 
deposits are worked. Allan Macfadyen dis- 
cusses ‘The Effect of Physical Agents on Bac- 
terial Life’ showing the varying effects of 
light, air and temperature on these simple 
organisms, and stating the remarkable fact 
that typical series of bacteria were subjected to 
the temperature of liquid hydrogen—250° C.— 
and that upon being thawed their vitality was 
unimpaired. L. O. Howard treats of ‘ Flies 
and Typhoid Fever’ and shows the danger of in- 
fection from several excreta-frequenting species 
and Edwin §S. Crawley has an interesting 
article on ‘Geometry : Ancient and Modern,’ 
Huxley’s ‘Address given before the Anthro- 
pological Department of the British Association, 
1878’ is reprinted. It is not republished in his 
‘Collected Essays.’ William Henry Hudson 
gives a brief abstract of the little known * Story 
of Autonous’ and ‘The Economic Life of 
France’ is considered by Edward D. Jones 
who notes the physical conditions of various 
portions of that country and their related in- 
dustries. Pearson’s ‘Grammar of Science’ is 
unfavorably criticized by ©. S. Peirce in a 
series of annotations on the first three chapters, 
and in the instalment of ‘Chapters on the 
Stars’ Simon Newcomb discusses the structure 
of the heavens and the distribution of the stars. 
Under discussion and correspondence an editor 
utters a well-founded protest against needless 
obscurity in scientific publications. 


THE opening article of The American Natural- 
ist for December is on ‘The Study of Mamma- 
lian Embryology,’ by C. S. Minot, and is a pre- 
liminary publication of portion of a text-book 
on which the author has been at work for a 
considerable time. The general plan of the 
work is outlined and samples are given of the 
fine wood cuts with which it is to be illustrated. 
Henry F. Osborn presents a third paper on 
‘The Origin of the Mammalia: Occipital Con- 
dyles of Reptilian Tripartite Type,’ the con- 
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clusion being that the reptilian tripartite origin 
of the mammalian condyle is more probable 
than the amphibian dicondylic origin. T. W. 
Galloway presents some ‘Studies on the Cause 
of the Accelerating Effect of Heat upon Growth’ 
giving the results of experiments upon the larvee 
of various amphibians and showing that all the 
early developmental processes were acceler- 
ated. ©. B. Davenport discusses ‘The Varia- 
tion of the Statoblasts of Pectinatella magnifica’ 
and J. B. Johnston describes ‘ A Sealing Stone 
Jar for Zoological Laboratories’ which seems 
very useful and is sealed with a heavy paraffin 
oil. The title page and index of the completed 
thirty-fourth volume are included in this num- 
ber. 


On January lst appeared the first part of 
‘Geologisches Centralblatt, Revue Géologique, 
Geological Review,’ edited by Dr. K. Keilhack, 
Bingerstrasse, 59, Wilmersdorf, Berlin, and 
published by Gebriider Borntraeger, Leipzig, at 
an annual subscription of 80 Marks. The 
American agent is G. E. Stechert. The review 
is to appear on the 1st and 15th of each month, 
and is intended to give short, uncritical notifi- 
cations of the latest publications in geology and 
allied sciences. The abstracts are written in 
German, French or English, according to the 
language in which the original papers have ap- 
peared. Since the contributors are to be com- 
patriots of the respective authors, this renders 
their task easy ; but the converse method would 
be of more advantage to scientific workers, and 
unless the German printers are more careful 
than they have been in the first number, even 
the English will be unintelligible to readers in 
this country. There can be no doubt as to the 
‘uncritical’ nature of the notices ; but this may 
be carried too far. It is to be hoped that 
authors, by contributing their own abstracts, 
will forestall some of the mangling to which 
they are otherwise liable. 


I? is interesting to note that in the numerous 
surveys of the nineteenth century, now being 
published, science usually occupies about half 
the space. This is in curious contrast to the 
slight attention paid by the newspapers to con- 
temporary science and the carelessness with 
which scientific news is usually complied. 
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Several of the daily papers have published very 
good historical surveys of the progress of science 
during the century ; thus the New York Even- 
ing Post of January 12th, contains articles on 
astronomy by Professor Newcomb, on physics 
by Professor Lodge, on electricity by Professor 
Trowbridge, on medicine by Dr. Billings and 
other interesting articles. The New York Sun 
is also publishing a history of the nineteenth 
century in thirteen articles of which nine are on 
the science as follows: ‘Evolution’ (Dec. 23), 
by Alfred Russel Wallace ; ‘Chemistry’ (Dec. 
30), by Professor W. Ramsay ; ‘ Archeology’ 
(Jan. 6), by Professor Flinders-Petrie ‘ Astron- 
omy’ (Jan. 13), by Sir Norman Lockyer; 
‘Philosophy’ (Jan. 20), by Dr. Edward Caird ; 
‘Medicine’ (Jan. 27), by Professor William Qs- 
ler; ‘Surgery’ (Feb. 3), by Professor W. W. 
Keen; ‘Electricity’ (Feb. 10), by Professor 
Elihu Thomson ; ‘ Physics’ (Feb. 17), by Presi- 
dent F. C. Mendenhall. 


SOCIETIES AND ACADEMIES. 
ZOOLOGICAL CLUB OF THE UNIVERSITY OF 
CHICAGO. 


At the meeting of November 14th, Mr. G. A. 
Allen reviewed a recent paper by Duneker on 
variation in Palzmonetes, and Miss Minnie 
Enteman recounted her observations on the 
behavior of Polistes. Some of the more impor- 
tant points of the latter paper may be mentioned 
here: 

Polistes, our common paper wasp, constructs 
for a nest a single flat plate of hexagonal cells 
without an external covering. This renders 
observation of its habits and instincts very easy. 
Among the facts gathered concerning the ac- 
tivities characteristic of the larval, pupal and 
imaginal life, the most interesting relate to 
those of the newly excluded worker : 

1. Fear is very generally exhibited, the 
young worker retreating precipitately when a 
strange object is presented toit. This gradually 
diminishes with the repeated appearance of the 
awe-inspiring object. If the bit presented is 
edible the worker will, after five or six trials, 
come up, touch it with the antenne and 
exhibit 

2. The feeding instinct. This consists in 
crushing the food in the mandibles, and ex- 
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tracting its juices, which are then swallowed by 
the worker. When the mass has reached a 
pulp like consistency it is distributed to the 
feeding larve which occupy the cells of the 
nest. This habit has been thought to arise by 
imitation of the queen or an older worker, but 
that it is independent of such example is proved 
by the fact that it is acquired in all its perfection 
by wasps which have had no association with 
others of their kind. 

8. The locality study. This is a mere desul- 
tory alternation of short flights and strolls, by 
means of which the wasp comes in contact with 
objects surrounding its nest. It appears to use 
these objects to some extent as landmarks, but 
experiments indicate that the olfactory sense is 
also an important factor in guiding it. 

4. In a way the wasp remembers. This is 
indicated by its behavior when a change is 
made in its nest, and also by its accustoming 
itself to the appearance of strange objects. 

5. Wasps learn nothing from one another. 
Instinct and individual experience account en- 
tirely for their complex activities, and their ap- 
parent cooperation is due to the accident of be- 
ing born in the same nest. 

At the session of November 28 Mr. C. M. 
Child gave a brief account of some zoological 
observations made during a recent trip to 
Florida, and showed a number of specimens. 

Following this, Mr. E. R. Downing discussed 
“Recent Experiments on Sea-Urchin Eggs,’ re- 
ferring chiefly to the work of Driesch. 

The last session of the club for the autumn 

quarter was held December 12. This was 
devoted to a paper by Mr. C. C. Adams, enti- 
tled ‘Geographical Distribution of Variations 
in Jo.’ The paper was illustrated by a number 
of lantern-slides, showing series of the shells 
from different localities. 

The following abstract gives an outline of 
Mr. Adams’s work on this form: 

The gasteropod genus Jo is found only in the 
headwaters of the Tennessee River and its 
tributaries. By the aid of a grant from the 
American Association for the Advancement of 
Science the Clinch and Powell Rivers were ex- 
plored and the following facts concerning its 
geographical distribution and variations were 
discovered : 
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These shells*are remarkably variable, all in- 
termediates being found between a smooth 
shell (Jo fluvialis Say) and a very spinose shell 
(Io spinosa Lea). The extremes of variation do 
not occur promiscuously in all localities, but 
are quite definite in their occurrence. In the 
headwaters of both streams the smooth shells 
form the dominant population, but farther 
down stream, in the case of the Clinch River 
within 60 miles, the entire shell population 
changes from a smooth to a very spinose shell. 
In the intermediate region the shells are mixed, 
smooth, spiny and intermediate. 

The headwater shells in the Powell are more 
globular and relatively stable, have low or 
no spines, distance between spines small and 
slightly variable. Down stream the shells are 
less globular and relatively variable, spines 
high and fairly stable, distance between spines 
wide and variable. 

In the Clinch the headwater shells are more 
globular (similar to those in the head of the 
Powell) and relatively variable, low or no 
spines, distance between spines small and 
slightly variable. Down stream the shells are 
less globular and relatively stable, spines are 
high and variable, distance between spines 
wide and stable. 

Thus these parallel streams have parallel 
differences in their Jo shells. 

C. M. Cuip, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
THE U. 8. NAVAL OBSERVATORY. 


TO THE EDITOR OF SCIENCE: Every reader 
of SCIENCE must have been greatly interested 
in two recent editorials discussing the Naval 
Observatory at Washington and its work, but 
many of them will regret that where so much 
is said and so well said, the real meat of the 
controversy is left untouched, although in the 
last paragraph it seems to be ‘scented.’ Is it 
not true that the question in the minds of most 
thoughtful people is—what, in the name of 
reason is the use of having the Observatory for 
astronomical research under the Navy Depart- 
ment, any way ?—why not just as well a geo- 
logical survey? If this question be pertinent 
it cannot be impertinent and why do scientific 
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men continue to beat about the bush when they 
know exactly where the real quarry is? 

A few years ago the pressure for a reforma- 
tion in the management grew to considerable 
proportions and it was shrewdly met by the 
Navy Department in the scheme for an astro- 
nomical director. Many hopeful people with- 
out much experience rejoiced at this which they 
thought was a great step in the right direction. 
When a year or two ago the continued dissatis- 
faction had grown to the extent of demanding 
the appointment of committees by the American 
Association for the Advancement of Science 
and the Astrophysical Society, it was again as 
shrewdly encountered by the appointment, by 
the Secretary of the Navy, of the Board of Vis- 
itors whose report is unhappily meeting with 
criticism fore and aft. A distinguished states- 
man whose loyalty to the interests of the Navy 
Department has long been known was made 
chairman of this Board and it is an open secret 
that he peremptorily cut off all suggestions 
looking to the real emancipation of this great 
institution. . 

The scientific members of the Board, all most 
excellent astronomers, but possibly not well in- 
formed as to the methods sometimes resorted to 
by great statesmen, were restricted in the recom- 
mendations to proposals for repair rather than 
reconstruction. In spite of their limitations they 
succeeded in getting in a most interesting and 
valuable report—one in which symptoms are 
admirably set forth, although there is ‘much 
silence’ as to the real nature of the complaints. 
Is it not perfectly true that the Naval Observa- 
tory, as such, has been of little value to astro- 
nomical science, although astronomers attached 
to the establishment have contributed greatly 
to the glory of American science? But this is in 
spite of, not on account of the character of the 
administration of the Observatory. This ad- 
ministration is and must always be, and prop- 
erly so, while it is under the Navy Department, 
military in its character. The utter incompat- 
ibility of this sort of control and direction with 
the best interests of scientific research needs no 
demonstration. The very existence of a com- 
fortable retiring pension for astronomers who 
survive theirsixty-second year has been unfortu- 
nate in its results, in that it has led to the ap- 
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pointment, through the use of influence, other 
than that of merit, of men whose principal am- 
bition was old age under these conditions. Why 
should a regularly appointed astronomer be 
detailed as inspector of apparatus for fire pro- 
tection at the Navy yards? What would be 
thought of a civil establishment which detailed 
one of its best paid professors of astronomy to 
the duties of superintendent of grounds and 
buildings ? M. 


REPRODUCTION OF DIFFRACTION GRATINGS. 


To THE EDITOR OF SCIENCE: The communi- 
cation of Professor R. W. Wood in your issue of 
January 4th (p. 33), concerning diffraction grat- 
ings, isofinteresttome. Ihave, during the past 
year, made some experiments on the reproduc- 
tion of gratings. Obtaining through the kind- 
ness of Professor Rowland and Mr. Schneider, a 
fine flat glass grating, it was silvered on its face 
in a silvering solution, then electroplated with 
silver and afterward with a heavy coat of cop- 
per. With care it could be readily removed 
from the glass especially if warmed. I had 
used the process to make concave mirrors from 
lens surfaces about six or seven years ago and 
the results were excellent, even the most mi- 
nute scratches or imperfections of the glass ap- 
pearing in the silvered surface with the utmost 
fidelity, while the polish and brilliancy was 
such that one could scarcely believe that the 
surface was not one of glass instead of polished 
metal. With the glass grating the experiments 
gave excellent reproductions of the ruling and 
great brilliancy, but the surface of the metal 
grating was not optically flat but slightly 
warped. This condition varied in different 
trials and the result would probably have been 
more perfect if the temperatures during the 
electro-depositing had been maintained rigor- 
ously the same. 

It is possible that had the glass been convex 
the resultant concave grating would have been 
without distortion. Lack of time has so far 
prevented my trying another expedient which 
ought to give good results. It is to first silver 
the glass grating as before, then, having coated 
a flat glass surface with a thin layer of adhesive 
cement, like hard pitch or shellac warmed, or 
with a cement like glycerine and litharge which 
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sets firmly, apply this to the silver surface and 
allow it to harden. It should then be easy to 
remove the silver grating from the glass grating 
and the reproduction should have all the gloss 
and accuracy of the surface serving as the mat- 
vix. My interest in the matter was the possi- 
bility of easily and rapidly obtaining fairly good 
gratings without great expense, so that students 
in laboratories might use them without re- 
straint. From one good glass grating numer- 
ous reproductions could be had at any time. 


ELigu THOMSON. 
SwAMmescort, Mass., 


Jan. 5, 1901. 


THE FRICTIONAL EFFECI OF RAILWAY 
TRAINS ON THE AIR. 

AN interesting and in some respects excep- 
tionally important paper, read by Professor F. 
E. Nipher before the St. Louis Academy of 
Science has just been published by that Society 
in its transactions.* In this paper, the results 
of an experimental investigation of the effect of 
railway trains in the production of air-currents, 
and in causing the motion of adjacent bodies, 
are given with tabulated and diagrammed data. 
The effect of a rapidly moving express-train in 
producing strong air-currents is familiar to all 
who have seen anything of that kind of train- 
service, and the results of action of these fast- 
moving currents in overturning and in trans- 
porting objects near the track are hardly less 
familiar; but this is the first investigation con- 
ducted in a scientific and satisfactory manner 
to determine the quantitative measures of such 
effects. The stimulus to this particular re- 
search seems to have been the denial, by the 
Supreme Court of Missouri, that such effects 
are or can be produced.+ 

The station agents of all the great trunk-lines 

*The Frictional Effect of Railway Trains upon 
the Air; Francis E. Nipher. Trans. Acad. of Science 
of St. Louis; Vol. X., No. 10. Issued Nov. 12, 1900. 

{‘‘ When the case was tried a second time, and 
again resulted in a verdict against the company, the 
Supreme Court attacked the experts it had approved 
in the first reversal and threw out their uncontested 
evidence. * * * The Supreme Court of Missouri de- 
cides that the physical laws of the universe do not 
exist, so far as that august assemblage is concerned.”’ 
—St. Lowis Mirror, November 29, 1900. 
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of railway over which fast trains are operated 
are invariably cautioned regarding this danger 
and are careful to warn people against standing 
near the track when an express train passes. 
Small articles, and especially bulky and light 
merchandise, may often be seen to move under 
the ‘suction’ so produced, and, in the case re- 
ferred to, a boy standing near the track, await- 
ing the passing of the coming fast train, and 
about to cross, was overthrown and rolled under 
the wheels and killed. The evidence showed 
that he was not struck by the train and the upper 
part of his body was not bruised. ‘ He fellafter 
part of the train had passed.’ The Court, how- 
ever, repudiated the evidence of two scientific 
men of recognized attainments and distinction, 
testifying to the existence of known facts and 
to the probability of the claim of the plaintiffs 
in the case. The outcome of this doubt of the 
evidence was the employment by Mr. Nipher of 
a large part of the succeeding summer in the 
investigations here recorded, which were carried 
on, on the various roads leading out of St. Louis 
to Burlington, Chicago and Cairo. The Illinois 
Central Railroad finally fitted up a special car 
for the work; this was employed in securing 
the larger part of the information published. 
The difference of pressure was taken between 
the interior of the car and some one point, se- 
lected by the observer, in making a series of 
observations from contact with the side of the 
car to a stratum several feet from the side, and 
the-successive differences of pressure consti- 
tute measures of the varying tendency to carry 
along loose bodies near the track and of the 
tendency, also, to rotate them. A cup-shaped 
collector was used and the Newtonian equa- 
tion was adopted. The coefficient, for pounds 
per square foot and miles per hour, was found to 
be 0.0025, very nearly, without wind. Still air is 
only reached at distances of sometimes many feet 
from the side of the train. The curve of vary- 
ing pressures relatively to the car was found to 
be, as plotted, approximately hyperbolic, the 
vertical asymptote finding its position a short 
distance inside the car. The pressures measured. 
range from 3.4 to 6 pounds on the square foot, 
at distances of 0 to 30 inches from the side of 
the car; the mean speed being 388 to 46, usually 
about 40, miles an hour; at which speed the 
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head-pressure relatively to the earth would be 
about four pounds per square foot. Light winds, 
sometimes following, sometimes resisting, the 
train, caused some variations which were al- 
lowed for in computations. 

It is to be noted that a plane surface would 
have given a higher resistance, by at least 50 
per cent., than was recorded by the cup-shaped 
vane. TRy Jel, 1t 


TRIVALENT CARBON. 

In the Journal of the American Chemical Society 
for November appeared an article of very un- 
usual interest. By the action of silver, mer- 
cury or zine on triphenylchlormethane Dr. M. 
Gomberg has obtained a new hydrocarbon, tri- 
phenyl-methyl, (C;5H;);C. For some reason, per- 
haps because of space relations involved, two 
molecules of this hydrocarbon do not unite to 
form hexaphenylethane, (C,H;); C —C (C,H;5)s, as 
would be expected. The new body is the only 
one among the seventy thousand or more com- 
pounds of carbon, which contains an odd number 
of atoms of odd valence. The compound fur- 
nishes the first opportunity of studying the 
properties of a substance containing a carbon 
atom that is almost certainly trivalent. From 
this standpoint, as well as others, the discovery 
possesses a great theoretical interest. Hspe- 
cially the properties of triphenyl methyl in7its 
rapid absorption of oxygen furnish a practically 
complete refutation of the view that benzene, 
ethylene and similar compounds contain tri- 
valent carbon. W. ALN. 


COLUMBIA UNIVERSITY. 

THE trustees of Columbia University have 
authorized the publication of the following 
statement drawn up by President Low: 

The problem of Columbia University can 
now be defined, for the first time since, in 1892, 
it was determined to move to Morningside 
Heights. 

Cost of land and development at Morn- 
HROTFENGIS 1S ISTP, cogagesoo cancecoougeaa2c00 $6,516,300 17 


Improvements at College of Physicians 


FOG! TSKRIFSTEO ASH scodeonasecoacoacosusocsonoceo 879,688 43 


"$7,395,988 60 
586,519 92 


_ $7,982,508 52 


Interest to June 30, 1900, ............... 
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Of this large sum the University has suc- 
ceeded in paying, mostly out of gifts and leg- 
acies, $4,250,000. Of its outstanding debt the 
sum of $750,000 is provided for. It still owes 
$3,000,000 that is not provided for; upon 
which the annual interest payable is $98,500. 

Careful computations justify the undersigned 
in saying that eight years from now the Uni- 
versity will be able, by the increase of income . 
from its fees and endowments to care for its 
floating debt without embarrassment to its 
educational work. The falling in of contin- 
gent interests already definitely established 
may hasten this result importantly. Experi- 
ence also demonstrates that the endowments of 
the University are likely to be constantly in- 
creased by gift and legacy year by year. 

The problem of the University, therefore, is 
to conduct its educational work for a period of 
eight years without curtailment by reason of 
the interest to be paid in the meanwhile on its 
outstanding debt, say $100,000 a year. 

For the academic year ending June 30, 1897, 
the last year at the 49th street site, the Univer- 
sity had a deficiency on its current educational 
account, disregarding interest, of $48,260. For 
the coming academic year, 1901-1902, the esti- 
mates for the Budget already made show that 
the ordinary income of the University next year 
will pay all of its current expenses except the 
interest on its outstanding debt. 

If our interest payable can be taken care of 
for eight years, the problem of the University 
growing out of its removal to the new site will 
be solved. 

From the purely business point of view, the 
operations of the University have been already 
justified. Its plant has been increased in value, 


' after deducting the proceeds of its old build- 


ings, by more than $6,250,000, taking its new 
site at cost. If the new site be taken at its 
present market value, the increase in the 
value of the University’s plant would be not 
less than $8,000,000. The debt incurred in 
producing these results, still remaining unpro- 
vided for, is only $3,000,000. In addition, 
University Hall is now being enlarged by gift ; 
and Earl Hall is about to be erected, also by 
gift. In the same interval, the trust funds of 
the University have been increased by $1,250,~ 
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000; the library has grown from 120,000 vol- 
umes to over 800,000 volumes; the teaching force 
from 226 to 361; and the number of students 
from 1,564 to 2,560. These figures do not include 
either Barnard College or Teachers College. 

Since removal, also, an educational deficiency 
of more than $48,000 has been overcome, and 
the University, after this academic year, will 
be running within its income, after assuming 
the full care of its enlarged plant. 

For a few years and for a few years only, the 
University needs help to prevent its debt from 
being further swelled by borrowed interest. It 
is not possible to take any such sum as the 
University needs, annually, in the immediate 
future, out of its educational work, without 
destroying its efficiency. This ought not to be 
be permitted: First, because the work is highly 
useful and is being economically and well done ; 
second, because any curtailing of the Univer- 
sity’s educational offer would be reflected im- 
mediately in loss of earning power ; and, third, 
because, for the credit of the city, the Univer- 
sity must be kept where it now is, in the very 
front rank. 

To meet this situation, appeal is made to all 
the friends of the higher education in New 
York. Friends of the University, including 
the President and Trustees, have already 
pledged $38,000 for this purpose. For the 
rest, the University confidently turns to the 

‘citizens of New York who value the things for 
which Columbia University stands in this 
metropolitan city. 


REPORT ON A WESTERN BRANCH OF THE 
AMERICAN SOCIETY OF NATURALISTS. 
As we have already announced, the American 

Society of Naturalists decided to meet next 

year at Chicago, and the Council was requested 

to report on the relations of the Society to the 

Western Branch, which has held two success- 

ful meetings in that city. Prior to this decision 

a committee consisting of Professors Henry 

Kraemer, G. D. Macloskie, E. B. Wilson, C. B. 

Davenport and T. H. Morgan made a report 

which we publish, in order that men of science 

may have an opportunity to consider and dis- 
cuss a problem of considerable importance. 

The report of the committee is as follows: 
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The Committee appointed to consider the propo=- 
sition offered by some of the members of the Amer-- 
ican Society of Naturalists to form a Western Branch: 
of this Society (See Records of A. S. N., p. 29) submit: 
the following recommendations for the action of the 
Society : 

1. The American Society of Naturalists appreciates 
the desire of some of the Western members to form a 
Society of the Central States and, furthermore, ap- 
preciates the motives of the members to make this 
new Society a branch of the American Society of 
Naturalists. It is doubtful, however, if it will be 
possible to form such a branch, and if such a society 
is formed, we believe it should be as a distinct 
organization having its own officers, control of its own 
finances and the publishing of its own records. 

2. The original intention of the Society of Natural- 
ists was a good one, but we believe that it was unfor- 
tunate in changing its name from ‘ Society of Natur- 
alists of the Eastern United States’ to ‘ American 
Society of Naturalists’ and in limiting the meetings. 
to the Eastern United States. We recommend, there- 
fore, that the original name be readopted in place of 
the present name. We believe this action would 
tend to facilitate the formation of similar societies, if 
desired, in different parts of the United States, and 
be in accord with the inception principles of this 
Society. 

3. It is further recommended, in order to strengthen 
the work of naturalists in the United States, and so 
add to the influence of the whole body of naturalists 
in this country, that, if a Society of Naturalists of the 
Central United States be formed, or any similar 
society, if possible, each society appoint delegates to 
tepresent it at the Annual Meeting of the Sister 
Society ; that the Executive Committee of the one co- 
operate with the Executive Committee of the other 
for united effort in contributing to the support of 
different objects such as the Naples and Wood’s Holl 
Biological Stations ; and that the societies extend to 
each other mutual privileges and courtesies such as : 
(a) Change in membership from one society to the 
other by approval of the Executive Board of both 
societies; (b) Admission of members of both so- 
cieties to the meetings of either society, with enjoy- 
ment of certain privileges such as the reading of 
papers, taking part in the discussions and participa- 
tion in such other matters as may be deemed ad- 
visable. 


SCIENTIFIC NOTES AND NEWS. 


Mr. JoseEPH WHITE SPRAGUE, of Louisville, 
Ky., who died recently in Switzerland, left a 


. will that should ultimately greatly benefit the 
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Smithsonian Institution. It gives 85 per cent. 
of the interest on the estate to relatives for life. 
On their death the entire property, increased by 
15 per cent. of the income to be laid by each 
year, is held in trust for twenty years, and then 
reverts to the Smithsonian Institution. One- 
half of the annual income is then to be added 
to the principal each year, and the other half is 
to be used for the advancement of the physical 
sciences by prizes, lectures or original research. 
It is estimated that the fund now is worth 
$200,000, and that it will be available in about 
fifty years. 

A BILL has been introduced in the House of 
Representatives directing the general govern. 
ment, through the Secretary of the Interior, to 
secure title to the cliff dwellers’ region of New 
Mexico for park and scientific purposes, and 
one in the Senate appropriating $5,000,000 for 
the purchase of land in the Appalachian Moun- 
tains for a national forest reserve. 


THE Washington Academy of Sciences is en- 
deavoring to secure a permanent home for the 
Academy and the nine local societies which are 
affiliated with it. A lot has been purchased on 
15th Street, between L and M Streets, north- 
west. It is hoped that funds enough can be 
secured to warrant the erection of a building 
containing a large hall for various public meet- 
ings and small rooms for the different purposes 
of the various societies. 


Dr. H. R. Mixx will, as we learn from Nature, 
join Mr. Sowerby-Wallace in carrying on the 
British Rainfall Organization, in continuation 
of the work of the late Mr. G. J. Symons. 

WE regret to learn that the Philadelphia Med- 
ical Journal will no longer be edited by Dr. 
George M. Gould. The Journal has been 
edited by Dr. Gould since its establishment and 
has been made by him one of the half-dozen 
valuable medical journals of the United States. 

In commenting on the election of Professor 
W. W. Campbell to the directorship of the Lick 
Observatory, the Astrophysical Journal says: 
““The wisdom of this choice will be apparent to 
every one familiar with the circumstances of the 
case. The task which falls to the successor of 
Professor Keeler is no easy one, a fact which 
the Observatory Committee fully appreciated. 
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They accordingly deferred action until the 
opinions of many eminent astronomers in this 
country and abroad could be secured. ‘The re- 
plies, almost without exception, named Pro- 
fessor Campbell as first choice. It is evident 
that his remarkable success as an investigator, 
his tireless energy and his ability to direct the 
works of others are widely known and appre- 
ciated. It is a pleasure to extend congratula- 
tions to the President and Regents of the Uni- 
versity of California for the wise manner in 
which the appointment was made; to the Lick 
Observatory for its bright prospects under such 
leadership, and to Professor. Campbell himself - 
for the wider opportunity in the prosecution of 
his researches which he will now enjoy.’’ 


Dr. W. WALDEYER, professor of anatomy 
at Berlin, has been elected a member of the Mos- 
cow Natural History Society. 


Ir is understood that Lord Kelvin will give 
an address on the textile industries at the an- 
nual dinner of the governors of Yorkshire Col- 
lege, on February 1st. 


A MARBLE bust of Friedrich Gustay Gauss 
is to be made and placed in the lecture room 
for geodesy and mathematics at the University 
of Berlin. 


THE death is announced on December 30th 
of Mr. William Pole, F.R.S., formerly professor 
of civil engineering in University College, Lon- 
don, an eminent writer on engineering subjects 
and an active member of a number of Govern: 
ment commissions of inquiry. He was a man 
of wide interests, being a gifted musician and 
student of music and the author of the well- 
known ‘ Evolution of Whist.’ 


WE also regret to learn of the death of Mr, 
Philip Crawley, fellow of the Zoological and 
Linnean Societies of London, and the possessor 
of collections of birds’ eggs and butterflies, 
said to be among the finest in the world ; of Mr. 
F. R. Bedford, a young English zoologist, known 
for his studies on the echinoderms, and of Sen- 
hor Cordeiro, Secretary of the Portuguese Geo- 
graphical Society. 


THE Chicago Medical Society has adopted a 
resolution protesting against the duty of 20 per 
cent. on pathological specimens. 
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In accordance with the recommendation of 
Governor Odell, a bill has been introduced in 
the New York Assembly abolishing the present 
Forest Preserve Board and transferring its du- 
ties to a Forest, Fish and Game Commission. 
This Commission would have a president with 
a salary of $5,000 and two other members ap- 
pointed from the commissioners of the Land 
Office without extra salary. 


As a part of the work of the Geological Sur- 
vey in Alaska this year, an arctic party will 
proceed from Bergman on the Koyukuk River 
by the Allen Kakat River to the divide, then 
down some stream to the arctic coast and along 
the coast southward and westward. Another 
party will go westward from Bergman down 
the Kowak River to Kotzebue Sound. Another 
party will continue investigation of the Copper 
River region. 


WE learn from the Irish Naturalist{that Pro- 
fessor A. C. Haddon, and Messrs. H. J. Sey- 
mour, R. L. Praeger and Halbert, have been 
investigating the Cave of Dunmore in County 
Kilkenny, Ireland, both as regards its geology 
and its past and present fauna, and have taken 
a number of the small animals which render 
the Mitchelstown cave so interesting. 


A COLLECTION of marine, fresh-water and 
Jand shells, made by the late Sir}James Emer- 
son Tennent, Governor of Ceylon, has been 
presented to the Municipal Museum of Belfast, 
Ireland, by the executors of the late George 
Horner, who had purchased it from a previous 
owner. 


THE Hon. E.S. Converse has given,$125,000 
for an endowment fund for the Malden Public 
Library, established by him. 


THE daily papers report that the Finlay 
theory of the propagation of yellow fever by 
mosquitoes has been further confirmed by the 
commission now studying the subject in Cuba. 
Cable dispatches state that a monkey which 
had been bitten by an infected mosquito de- 
veloped on the fourth day well-marked symp- 
toms; that of six non-immunes bitten by mos- 
quitoes which had previously bitten yellow 
fever patients, five developed yellow fever, 
while subjects who slept in infected clothing 
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and bedding, but were guarded from mosqui- 
toes, were untouched. 


THE plague has broken out at Vladivostock 
with nineteen cases of which fifteen have been 
fatal. 


On the afternoon of December 7, 1900, there 
passed over northern Colorado and southern 
Wyoming a magnificent fireball, which was so 
brilliant that some observers described it as 
rivaling the sun. It exploded when passing 
over North Park, Colorado, its detonations in- 
spiring animals with terror and startling people. 
Some reports state that the earth was shaken 
and windows in houses broken. The Chamber- 
lin Observatory has sent circulars broadcast 
over the State and has utilized the newspapers 
thoroughly in an endeavor to gather informa- 
tion. The data obtained have been placed in 
the hands of Miss Lela L. Stingley, of the Uni- 
versity of Denver, for discussion and publica- 
tion. 


Mr. A. G. S. JosEPHson, of the John Crerar 
Library, submitted, at a recent meeting of the 
Bibliographical Society, of Chicago, a plan for 
a complete bibliography of American literature 
on cards, thus making it possible to issue to 
subscribers, during the course ofits preparation, 
cards for either the whole work or for any 
part thereof. The plan provides for the or- 
ganization of a Bibliographical Institute, either 
specially endowed or supported by contribu- 
tions from scientific societies and institutions. 
The Society voted that a committee of three 
be appointed to consider ways and means for 
carrying out the plan, and the President, Pro- 
fessor Camillo von Kleuze, appointed as mem- 
bers of the committee Messrs. Clement W. An- 
drews, Frederick H. Hild and Carl B. Roden. 


In the spring of last year the London Times 
published a series of articles on American en- 
gineering competition that attracted much at- 
tention. The articles are now beitg continued, 
and it is sought to explain the growing place 
taken by American manufactures throughout 
the world, including Great Britain. Apart 
from the natural resources, the chief factors are 
said to be the placing of young men in charge 
of important enterprises and the educational 
methods. The technical schools, though highly 
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praised, are said to be no better than those in 
Great Britain, but in regard to secondary edu- 
eation the article proceeds: ‘‘So far as I can 
see, the American system is more truly educa- 
tional, less pedagogic; the child is made to 
learn, I will not say things that are useful, but 
things that more develop his intelligence and 
reasoning faculties. I think any average Eng- 
lishman of middle age, whether of a public 
or private school, who looks back on his 
school days must be struck by the vast 
amount of time and tears he spent in acquir- 
ing knowledge which he has entirely forgot- 
ten. ‘‘ But the acquiring of this knowledge,’’ 
it is said, ‘‘ has developed his reasoning powers 
and strengthened his memory.’’ The latter, no 
doubt, is true, and no one would undervalue 
memory. But the memory so acquired is 
of a description that is the least useful in the 
business affairs of life. Let us take a single 
example. Perhaps the most marvelous ex- 
hibition of memory is that displayed by players 
of blindfold chess ; but who would select a man, 
because he was an expert in this science, to con- 
duct a business? In regard to the claim of de- 
velopment of reasoning powers, it may be that 
the absolute reverse is the truth, and to learn 
by rote things that have no meaning to 
the learner is possibly the surest way to 
stunt the intellect. The most valuable in- 
tellectual gift a man can possess—I speak with 
all deference, not as an educationist, but as an 
engineer—is the powerof concentrating his mind 
on the problem immediately before him ; and the 
learning of meaningless or objectless things— 
they need only be meaningless or objectless to 
the learner—is the surest way to cultivate a 
discursive mental habit. Let any one who 
doubts this watch an average school boy getting 
by rote a Greek verb or any other lesson equally 
empirical. The most trifling incident will dis- 
tract his attention, and that not from wilful- 
ness, for the penalty of not knowing his lesson 
has many real terrors. Educational methods, 
I know, have improved and are still improving 
in this country, but when all is said I attribute 
the greater mental alertness of Americans, es- 
pecially American middle-class youths, to the 
lead that American schools have taken in this 
respect. 
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UNIVERSITY AND EDUCATIONAL NEWS. 

ACCORDING to press despatches, Professor E. 
A. Ross, lately professor of sociology at Leland 
Stanford Junior University, has been appointed 
professor in the University of Nebraska and 
Professors G. E. Howard (history), William H. 
Hudson (English literature) and G. N. Little 
(mathematics) have resigned their chairs at 
Stanford University. 

THE latest benefaction of Dr. B. K. Pearons’s 
is reported to be $200,000 for Beloit College, 
conditional on the raising of $150,000 more by 
June 15th. 


WARREN A. WILBUR, of South Bethlehem, 
has given $5,000 to Lehigh University for the 
equipment of a mechanical laboratory. 

AN anonymous gift of £50,000 has been: made 
to the Woman’s Agricultural College at Read- 
ing, England. 

IN order to limit the crowding of the medical 
profession in Germany, the Government has in 
troduced a bill regulating entrance to the med- 
ical profession, prolonging the period of study 
to five years and enlarging the subjects upon 
which the examinations are based. 

THE Agricultural School at Berlin has been 
injured by fire due to anexplosion of gas. The 
loss is estimated at $15,000, in addition to the 
destruction of valuable collections. 

Dr. WINTHROP ELLSWORTH STONE has been 
elected president of Purdue University. He 
has been professor of chemistry in the institu- 
tion since 1889, and vice-president since 1892. 

Ir is said that Dr. George Edgar Vincent, 
professor of sociology at the University of Chi- 
cago, has been offered the presidency of North- 
western University. 

Miss LAuRA D. Git, A.B., A.M. (Smith 
College), has been appointed dean of Barnard 
College, Columbia University. 

Dr. JoHN E. WEEKS has been appointed to 
the professorship of ophthalmology in the New 
York University and Bellevue Hospital Medical 
College made vacant by the death of Dr. Henry 
D. Noyes. 

Austin M. Parrerson, A.B., (Princeton), 
Ph.D. (John Hopkins), has been appointed in- 
structor in chemistry in Centre College, Ky. 
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THE ORIGIN, SCOPE AND SIGNIFICANCE OF 
BACTERIOLOGY.* 


BACTERIOLOGY is a child of the 19th cen- 
tury. It is the offspring of chemistry and 
biology, enriched by physics with the gift 
of the achromatic microscope. 

By the end of the first quarter of the 
century, natural philosophy, natural his- 
tory and chemistry had almost wholly dis- 
placed the magic and alchemy of the Middle 
Ages and the Renaissance. Natural law 
was the explanation indicated by natural 
knowledge for natural phenomena, and in 
most cases a natural explanation of these 
phenomena was either discoverable or con- 
ceivable. The Copernican theory, as de- 
veloped by Galileo, Kepler, Newton and 
their successors, accounted satisfactorily 
for the obvious structure and operation of 
the solar system. The researches of Vesa- 
lius and Harvey, and their successors, had 
made comprehensible the anatomy and 
physiology of the animal body. The earth, 
in response to the inquiries of Hutton and 
Lyell, was yielding up the record of its 
slow but sublime history, its very rocks 
bearing eloquent testimony to their nat- 
ural origin., “The lightning of heaven, the 
thunderbolt of Zeus, interrogated by our 
own Franklin, had confessed its affinity 


* Address delivered by the president before the So- 
ciety of American Bacteriologists, Baltimore, Decem- - 
ber 27, 1900. 
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to the humbler electricity of glass and 
amber. Everywhere the growth of natural 
knowledge revealed always more and more 
of natural law. Magic and mystery in the 
greater part of the macrocosm and micro- 
cosm were no more. Alchemy, the philos- 
Ophers’ stone and the transmutation of 
metals were gone forever. Yet even as 
late as 1835 there still remained one large 
group of familiar natural phenomena which 
was neither understood nor explained. 
Fermentation, and especially alcoholic fer- 
mentation, had long excited the wonder of 
the ignorant, the curiosity of the wise. 
Fermentation was obviously the seat of 
active, spontaneous, self-regulated change. 
Its bubbling had given to it the name, 
which comes from the Latin fervere, to boil. 
Yeast was the constant accompaniment of 
the alcoholic fermentation, but exactly 
what yeast was no one knew. At best it 
seemed to be a consequence rather than a 
cause of fermentation, since it was more 
abundant at the end than at the beginning, 
more abundant in the later and less active 
stages than in the earlier and more active. 
Leeuwenhoeck indeed had examined yeast 
microscopically and found in it what 
seemed to be living cells, but his discovery 
appears to have occasioned no great sur- 
prise and to have been virtually forgotten 
after the lapse of a hundred and fifty years. 
The bubbling or boiling of the alcoholic 
fermentation suggested the action of acid 
on limestone, but as there was no limestone 
present and very little acid the suggestion 
explained nothing and was not very help- 
ful. Chemistry had dealt with the alco- 
holic fermentation, and had come to the 
conclusion, based upon analyses and ex- 
periments, that it was a purely chemical 
process, in which sugar was decomposed 
wholly into alcohol and earbonie acid, the 
cause of the decomposition being the ag- 
_ gressive action of the oxygen of the air. 
These were the days in which oxygen 
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was much in fashion, for it had been only 
recently discovered by Priestley in 1774, 
and it was perhaps natural that Gay 
Lussae, reflecting upon the successful ex- 
periments by Appert in preserving foods by 
canning, should have concluded that it was 
the exclusion of the atmospheric oxygen 
from the tins which prevented fermenta- 
tion of the fruit juices which they con- 
tained. He was confirmed in this opinion 
by his own experiment upon grape juice in 
the Torricellian vacuum, and his theory 
was, naturally enough, accepted and ex- 
tended by his pupil Liebig. There were 
not wanting, however, objectors to this. 
theory, nor experiments which seemed to. 
disprove it, and it was never very satis- 
factory because it failed to account ade- 
quately, not only for the constant presence 
and growth of yeast—for which no pro- 
vision was made in Gay Lussac’s formula, 
—bnut also because of the total absence of 
oxygen in the most active stages of alco- 
holic fermentation as conducted in brew- 
eries, etc. For most persons, therefore, 
fermentation was still an unsolved problem 
when, in 1836, Schulze completely dis- 
proved the oxygen theory by showing that 
ordinary air, such as had been excluded in 
the experiments of. Appert and Gay Lussac, 
was unable, even if admitted, to produce 
fermentation if it had first been caused to 
bubble slowly through concentrated sul- 
phuric acid which, whatever else it might 
do, certainly could not deprive it of oxygen. 

Putrefaction was another unsolved prob- 
lem in nature, not only at the beginning 
of this century, but as late as 1835, It 
obviously resembled fermentation in some 
respects, and had often been classified with 
it, but yet it was also obviously different. 
Bubbling was not always an accompani- 
ment of it, and the microscopes of the day, 
comparatively poor as they were, had re- 
vealed the almost constant presence in 
putrefactions of swarms of microscopic 
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forms of life roughly classified as ‘ ani- 
malcules.’ These were either not present 
at all in the alcoholic fermentation or, if 
present, were fewinnumber. Moreover, in 
this case also, the microscopic life seemed 
to be a consequence rather than a cause 
of putrefaction, inasmuch as it was most 
abundant, not at the beginning, but toward 
the end of the process. Meat keptin warm 
air or warm water soon ‘ spoiled,’ though ex- 
actly how or why no one knew. Chemical 
changes were obvious and abundant, but of 
a totally different kind from those character- 
izing the fermentation of alcohol or vinegar. 

Organic decomposition and decay, two of the 
most widespread and universal processes in 
nature, while occurring on every hand, 
were in the early part of our century either 
not understood or else incorrectly inter- 
preted. The slow decay of timber and of 
teeth, the rapid decay of fruits and flowers, 
sometimes, it is true, suggested putrefac- 
tions, but quite as often went on almost in- 
sidiously and unobserved. Even after the 
first quarter of our century had gone by, 
slow decay was given a very large name, 
eremacausis, but yet was only imperfectly 
understood. The current explanation, such 
as it was, was in harmony with the few 
facts established by chemistry, viz., a 
theory of oxidation probably produced by 
the aggressive energy of freeoxygen. Iron 
rusted readily enough; why should not 
wood and teeth and fruits ‘rust’ also in 
a somewhat different, but still essentially 
similar, way. This hypothesis seemed to 
be confirmed by the fact that canned fruits 
and foods were preserved so long as air was 
excluded from them, but spoiled soon after 
being exposed to the atmosphere. It was 
not observed, or if observed it was for- 
gotten or believed to be immaterial, that 
meat and fish and fruits could be equally 
well preserved for an indefinite length of 
time by simple drying, although remaining 
constantly exposed in the dry condition to 
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the aggressive action of the free oxygen of 
the air. 

Nitrification, or the conversion of nitrog- 
enous organic matter into mineral nitrates, 
was well known in the early part of our cen- 
tury as one of the most fundamental processes 
in nature and of prime importance in agri- 
culture; manures, for example, being nitri- 
fied before they could become fit food for 
green plants. Precisely how this nitrifica- 
tion was effected, however, was not known, 
although it was suggested that free oxygen 
somehow oxidized organic nitrogen by a 
process similar to that in which it attacks 
iron. Obviously, this process went on best, 
if not exclusively, in the soil, for organic 
nitrogen elsewhere showed little or no ten- 
dency to unite with oxygen to form nitrates. 
The soil seemed to have some peculiar prop- 
erty of favoring this oxidation, but exactly 
what this property could be, unless it were 
a kind of platinum-sponge effect, was by 
no means clear even to the most eminent 
chemists and naturalists. 

Natural ‘heating’ and ‘ sweating’ were proc- 
esses familiar enough to all observers of 
natural phenomena, but exactly what they 
meant no one in the early part of our cen- 
tury knew. Hay, imperfectly cured, heated 
and even rotted in the barn. Manure, col- 
lected in heaps, underwent a spontaneous 
and peculiar change by which it was altered 
or ripened, sometimes becoming intensely 
hot and giving off vapors which indicated 
profound and important chemical changes. 
Flax, in the course of the preparation of 
linen fiber, was made to undergo a peculiar 
maceration or change which must have sug- 
gested fermentation or decay and was known 
as rotting or ‘retting.’ Hides, in the pecul- 
iar and primitive processes preliminary to 
tanning, often underwent a similar change 
known as ‘drenching.’ Tobacco ‘sweated,’ 
and milk ‘soured,’ spontaneously. Cider 
‘turned ’ into vinegar, grape-juice into wine, 
and in various other domestic or indus- 
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trial processes advantage was taken of 
‘spontaneous’ changes of highly peculiar 
and unexplained characteristics. 

Contemporary spontaneous generation, in the 
first half of our century, was commonly ac- 
cepted as a fact even by many scientific 
men, who held that it was the simplest ex- 
planation of the origin of the swarms of 
microscopic organisms observed in putre- 
fying liquids or infusion. The belief in 
easy and constant spontaneous generation 
of living from lifeless matter is probably as 
old as the human race, and if we bear in 
mind the ignorance which was universal 
concerning the nature and complexity of 
even the simplest forms of life, and the 
complete lack of trustworthy evidence such 
as we have to-day against the theory of 
present-day abiogenesis, we can not wonder 
that this theory should have been so re- 
cently and so widely held. It is true that 
some of the most acute observers, such as 
Leeuwenhoek, had utterly refused to ac- 
cept the theory, arguing that the total ab- 
sence of abiogenesis in the higher forms of 
life made its occurrence in the lowest forms 
highly improbable, but we must admit that 
in these cases their conclusions were based 
rather upon instinct than scientific evi- 
dence. Granting, as we must, the theo- 
retical possibility, and perhaps probability, 
of this process in the primordial origin of 
life upon our globe, we may well be slow to 
condemn those who leaned toward the the- 
ory of modern spontaneous generation as 
the most reasonable explanation of the my- 
riad life of to-day in the under microscopic 
world. At the same time it can hardly be 
doubted that the belief in present-day spon- 
taneous generation represented the last sur- 
vival of such traces of belief in magic, al- 
chemy, and the transmutation of metals, as 
the nineteenth century inherited from its 
predecessors. 

In the early part of our century there 
was a group of natural phenomena of a 
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different order, which, though painfully 
familiar, was equally puzzling and myste- 
rious. Seemingly spontaneous in origin, 
always inexplicable, erratic and mysterious 
in transmission, often swift in operation 
and fatally destructive to human life, the 
mysterivuus phenomena known as epidemics, 
plagues and pestilences were among the most 
dreaded of all natural occurrences. Many 
indeed still spoke of them as ‘ visitations 
of the Almighty,’ and treated them as if 
they were of superhuman origin, but Dr. 
William Farr, in preparing a classification 
of diseases for the purposes of the registra- 
tion of vital statistics—made for the first 
time in history on a large scale in England 
in 1839—recorded epidemics, plagues and 
pestilences as strictly natural phenomena, 
though obscure, and while specifically de- 
nying any intention of considering them as 
fermentations, almost unconsciously ac- 
knowledged their affinity to fermentations 
by the name which he applied to them, and 
under which they have ever since been 
known, viz., the ‘zymotic’ or fermentative 
diseases. Dr. Farr gives no theory of their 
origin or causation and expressly declines 
to regard them as fermentations, partly, no 
doubt, because of the vehemence of Liebig, 
who was opposed to the idea, but also, we 
may believe, because the prevailing theory 
of the cause of fermentation was that it 
was due to the aggressive energy of free 
oxygen ; and it would have been obviously 
too absurd to assert that free oxygen, the 
very breath of human life, is at the same 
time the cause of its worst diseases. In 
Germany, Henle arrived, largely from obser- 
vation and @ priori reasoning, at a conclu- 
sion essentially similar to Dr. Farr’s, and, 
in America, Professor J. K. Mitchell, father 
of our distinguished physiologist and litter- 
ateur, Dr. Weir Mitchell, was urging, upon 
similar grounds, his able thesis ‘On the 
Cryptogamous Origin of Malarious and Epi- 
demic Fevers.’ 
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To recapitulate.— While, in the first half 
of our century, the anatomy and physiology 
of the macrocosm and the microcosm, the 
heavens, the earth and man, were fairly 
well understood, there yet remained certain 
important natural phenomena either gener- 
ally not understood at all or else, as we 
know, almost completely misinterpreted, 
namely, as follows : 

1. Fermentation of every kind. 

. Putrefactions. 

Organic decomposition and decay. 
. Nitrification. 

. The origin of microscopic life. 

. Zymotic diseases. 

The end of the third decade of our cen- 
tury saw the beginning of a profound change 
in the accepted theories concerning all or 
nearly all of these phenomena. In 1836, 
Schulze proved that the oxygen theory of 
fermentation could not be correct. The 
next year Theodor Schwann confirmed his 
results by a different experiment, and by 
the improved achromatic microscope not 
only discovered, or rediscovered, the yeast 
plant, but also boldly asserted that the life 
and growth of this plant was the cause, and 
not the consequence, of the alcoholic fer- 
mentation. Thus, based on solid grounds, 
began the biological or germ theory of fer- 
mentation of which Schwann is entitled to 
be regarded as the founder, precisely as 
Pasteur some twenty years later became 
the founder of its direct descendant, the 
germ theory of disease. Confirmed or even 
slightly anticipated by Latour in his dis- 
eovery of the living and vegetable char- 
acter of yeast ; supported by Helmholtz and 
Mitscherlich in his assertion that no alco- 
holic fermentation of sugar ordinarily oc- 
curs except as caused by yeast; and by 
Schroeder and Von Dusch in his claim that 
the cause of fermentation and putrefaction 
in boiled liquids is not air, but floating mat- 
ters in the air; Schwann is entitled to be 
regarded as the immediate precursor of the 
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bacteriologists and as having effectually 
paved the way for the first and greatest of 
all bacteriologists, Louis Pasteur. 

Of Pasteur, the founder of our science, I 
shall only recall very briefly the principal 
facts of history : 

Pasteur brought to the study of all the 
problems that I have enumerated—and I 
hardly need remind you that among them 
are some of the most elusive, some of the 
most profound, and some of the most in- 
tensely practical, problems in all the field 
of natural knowledge—a thorough work- 
ing familiarity with physics and chemistry. 
Though not exactly a chemist, he was able 
to meet chemists upon their own ground. 
Though not exactly a microscopist, he was 
highly trained in physics and mineralogy, 
and thus quickly became a master of the 
microscope. Piqued by the fact that living 
ferments could do with his salts what he 
himself could not do, he began a careful 
study of ferments and fermentation, with 
the result that in a few short years he had 
completely confirmed and established the 
biological or germ theory of fermentation 
propounded by Schwann ; had extended it 
so as to make it include putrefactions; had 
shown that organic decomposition and de- 
cay jin nature are simply slow fermenta- 
tions or putrefactions ; had nearly, if not 
quite, overthrown the world-old theory of 
spontaneous generation; had studied the 
floating matter of the air, and actually 
found in it organized corpuscles, or germs, 
of molds and of infusorial or fermentation 
animalcules ; had invented and introduced 
for the first time methods for the cultiva- 
tion, and even for the pure cultivation, of 
living ferments which so much facilitated 
the investigation of microscopic life that we , 
now rightly regard them as constituting 
the very basis and essence of bacteriology, — 
which thus becomes a kind of microscopie 
gardening or horticulture of the micro- 
scopic world ; had also, by the use of these 
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novel methods, established not merely the 
fact that living ferments in general are the 
_ cause of fermentation in general, but, what 
was of equal or even greater importance, 
the existence of specific or characteristic 
ferments for particular fermentations, one, 
for example, producing the alcoholic fer- 
mentation, another the lactic, a third the 
butyric, a fourth the acetic, and so on. If 
to-day we have to modify this primitive 
simplicity of arrangement and refer rather 
to one group of ferments than to one 
species merely, nevertheless the idea of 
specific energies for specific ferments re- 
Mains secure and underlies most of the 
practical work of bacteriology. 

Finally, through his work on industrial 
micro-biology, on the yeasts and the fer- 
ments of milk, vinegar, etc., Pasteur was 
led not only to consider the applications of 
bacteriology to the useful arts, but also to 
study the ailments of fermented drinks and 
the causes of their deterioration or ‘ dis- 
ease,’ with the result that in discovering 
and proclaiming the sources of the diseases 
of wine and beer as residing in specific 
noxious ferments or germs carelessly or un- 
wittingly introduced, he became, almost un- 
consciously, not merely the apostle and de- 
fender of the biological or germ theory of 
fermentation, but also the principal con- 
¢emporary exponent of the biological or 
germ theory of disease; a theory which had 
long been a dream of pathologists and now 
suddenly rose into scientific as well as pop- 
ular favor. 

. Such was the origin of bacteriology, and 
such were some of the early achievements 
of its great founder. Stimulated by the 
work of Pasteur, a host of eager and en- 
thusiastic workers threw themselves with 
intense zeal into the study of the micro-or- 
ganisms which constitute the field of micro- 
biology. Time has proved beyond all perad- 
yenture that the foundations laid by Pasteur 
were laid solidly and securely. The fermen- 
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tations are in fact what he and his precursor 
Schwann believed them to be, viz., chem- 
ical changes produced by living ferments, 
which, taken together, we may call mi- 
crobes. Putrefactions are, as Pasteur be- 
lieved them to be, essentially anaérobic 
fermentations. Present-day spontaneous gen- 
eration is, a8 Pasteur claimed, a myth—the 
last survivor of the notions of the alehem- 
ists. Organic decomposition and decay in na- 
ture have been found to be simply slow fer- 
mentations and putrefactions. Nitrification, 
or the natural mineralization of organic 
matter, is essentially an oxidizing fermen- 
tation, as is also, for example, the making 
of vinegar, from alcoholic cider. The infec- 
tious or zymotic diseases are either harmful fer- 
mentations, or the results of such fermen- 
tations, occurring not merely in wine, beer 
and vinegar, but, as Pasteur himself showed 
in the case of the silk-worm, in or upon the 
animal—and, we may now add, the plant 
—body. 

A careful review of the subject from our 
present relatively advanced position shows 
that the really distinguishing characteristic 
of bacteriology is not merely its subject 
matter but its methods, not so much the pe- 
culiar organisms with which it deals—in- 
teresting and important though these are 
—as the peculiar means it has devised and 
employed for studying these organisms. In 
this respect bacteriology differs widely from 
any other science bearing the name of a 
particular class of plants or animals. Sci- 
ences such as mammalogy, ornithology, en- 
tomology, dendrology, pteridology, bryol- 
ogy, algology, mycology, lichenology and 
the like are chiefly, though not exclusively, 
characterized by the peculiarities of the 
special forms of life with which they deal, 
the methods by which they are pursued be- 
ing largely common to all or at least in no 
great degree either peculiar or extraordi- 
In bacteriology, on the contrary, 
owing, no doubt, to the small size and ap- 
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parent similarity of the organisms con- 
cerned, the ordinary methods of study and 
of classification are quite insufficient, so 
that new and highly peculiar methods have 
been devised and employed. Bacteriology 
does not depend, as ornithology and ento- 
mology chiefly do, on the external and in- 
ternal anatomical features of individuals, 
but only to a small extent on these, and 
chiefly on the behavior of flocks, swarms, 
groups or masses of individuals, and upon 
these not in a state of nature but artifically 
massed or cultivated. Bacteriology finds 
its closest analogy not in such sciences as 
ornithology or bryology—the science of 
birds or the science of mosses—but in such 
sciences as breeding, gardening or agri- 
culture. Possibly bee-keeping (apiculture) 
offers an analogy as useful as any. In api- 
culture bees are dealt with not so much as 
individuals, as communities or ‘ colonies,’ 
and the swarms are bred, cared for or cul- 
tivated largely as masses and by methods 
highly peculiar. Bacteriology is a kind of 
microscopic horticulture or apiculture, and 
its methods, introduced in the first instance 
by Pasteur for yeasts and twenty years later 
vastly improved by Koch, are applicable to 
many bacteria and yeasts—though certainly 
not equally to all—and also to some molds 
and other fungi, and, to some extent, to 
certain algze and protozoa. If we define 
as micro-organisms or microbes all organ- 
isms invisible or barely visible to the naked 
eye, we may conveniently describe their 
study as micro-biology. Bacteriology then 
is a sub-division of micro-biology and is con- 
veniently defined as the science of the cultur- 
able micro-organisms. 

Enough has perhaps been said already, 
in dealing with the origin of bacteriology, 
to indicate sufficiently the scope and sig- 
nificance of the culturable micro-organisms 
in nature. But when we reflect upon the 
simple fact that without their activity the 
habitable world and the sea would become 
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one vast charnel-house, because there 
would be no adequate agency for mineral- 
izing dead matter, we begin to realize the 
enormous importance of the part which 
they play in the economy of nature. We 
have only to think of their helpful and 
wholesome unseen activity in removing 
from our view the dead animal bodies 
which would otherwise cover the earth, the 
dead leafage of the autumn, the worn-out 
trunks of trees, and the waste matters of 
human and animal life, in order to appre- 
ciate in some measure their fundamental 
importance in nature. When to this we 
and their tendency to cause the destruction 
of valuable organic matters, such as food 
and timber; their function in producing 
those fermentations, putrefactions and pois- 
onings of the human body which we know 
as epidemics, plagues, pestilences, infec- 
tious diseases, suppurating wounds, gan- 
grene and the like; when, furthermore, we 
consider their causative participation in 
such universal, familiar and important 
processes as bread-making, brewing, vine- 
gar-making, the fermentations of milk and 
its products, butter-making, cheese-making, 
lactic acid manufacture, tanning and nitri- 
fication, we are in a position to understand 
something of the scope and significance of 
the culturable micro-organisms, and there- 
fore of bacteriology, from a practical point 
of view. And while we cannot forget that 
our science had its most fruitful beginnings 
in pure science at the hands of a physiolo- 
gist, Schwann, and a natural philosopher, 
Pasteur, we must allow that its highest 
cultivation and its richest fruits have come 
from the labors of medical men. The 
names of Lister, Burdon-Sanderson, Koch, 
Behring, Roux and many others are the 
most famous, and their wonderful re- 
searches, with the brilliant practical re- 
sults of their labors for human welfare 
and progress, by far the most splendid 
achievements of bacteriology in the last 
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quarter of our century,—the post-Pasteur 
period. 

But in the last analysis it is the higher sig- 
nificance of bacteriology which must always 
be regarded as its most important charac- 
teristic. By virtue of the discoveries upon 
which it was founded, to which it has led and 
upon which to-day it rests illustrious and se- 
cure, mankind has been enabled for the first 
time to arrive at an adequate comprehen- 
sion aud understanding of the microscopic 
world and of many important and familiar 
natural phenomena hitherto either not 
understood or misinterpreted. The origin 
of bacteriology is interesting and instruc- 
tive ; its scope is broad and comprehensive ; 
but these matters are of only moderate 
consequence as compared with its philo- 
sophical significance. At the beginning of 
our century, in absolute ignorance of bac- 
teriology and its wonderful teachings, man 
gazed with wonder or indifference on some 
of the most familiar, yet most mysterious, 
of natural phenomena. Organic matters al- 
most everywhere slowly ‘ decayed’ and dis- 
appeared ; sweet and sugary fruit juices 
‘turned’ rapidly and ‘spontaneously ’ into 
pungent or acid liquors; slow and innocuous 
‘decomposition’ often gave place to foul 
‘putrefaction’ and rapid ‘decay’ or destruc- 
tive ‘rots’; manure applied to land, even 
to land lying fallow, soon vanished alto- 
gether; ‘epidemics, ‘plagues’ and ‘ pesti- 
lences’ swept over the earth, and man could 
neither understand, nor explain, nor intel- 
ligently fight them; the microscopic world 
quivered with forms of life which seemed 
to be born in a day and to disappear like 
dew. The heavens had long since revealed 
the glory of God, and the firmament,— 
thanks to the interpretations of Coperni- 
cus, Galileo and Newton,—had abundantly 
shown his handiwork. But the microscopic 
world still sat in the shadow of darkness, 
awaiting the disclosure of its meaning. 
At last, in the fulness of time and largely 
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through the achromatic objective, a great 
light shone upon and from the under world. 
The mysteries of fermentation, putrefaction, 
organic decomposition, decay and the min- 
eralization of organic matters were reduced 
to their lowest terms and brought into line 
with other problems of biology. Epidemics, 
plagues and pestilences were proved to be 
merely the ravages of micro-parasites ; the 
life of the under world was scrutinized, clas- 
sified and studied, and has been found to 
follow in general the same natural laws as 
that of the upper world. Bacteriology has 
given to us a comprehension of the under 
world similar to that which astronomy and 
astro-physics have given us of the heavens ; 
the widely-accepted theory of present-day 
spontaneous generation has been proved to 
be amyth, and with the fading out of this 
ancient view of nature the last traces of 
medieval ideas of magic, alchemy and easy 
transmutation of the elements have dis- 
appeared from science. 


WitiiAM T. SEDGWIcK. 
MASSACHUSETTS INSTITUTE 
or TECHNOLOGY. 


CERTAIN STROBOSCOPIC PHENOMENA IN THE 
END-ON PROJECTION OF A SINGLE WAVE. 


In projecting a plane polarized wave ma- 
chine wave, ww, with a lens on a distant 
screen, S, one observes when the wave is in 
vigorous motion that the balls appear on 
the screen as stationary objects, symmet- 
rically disposed with reference to the axis 
of advance of the wave, or the direction of 
incident light, ZL, and at distances apart 
corresponding to equal phase-differences. 
Clearly the same effect must be produced in 
rotating the circle of reference, C; if pro- 
vided with balls, a, b, c—at equal angular 
distances apart on the circumference. As 
certain parts of this phenomenon are pe- 
culiar, I constructed a disk like C by sold- 
ering bright rods at right angles to its sur- 
face at a, 6, c—with an axle at C. 
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When the disk revolves, however rapidly, 
in the beam of sunlight parallel to its sur- 
face as stated, the eye regarding the inner 
surfaces of the rods a, b, c, d, e, sees the 
* usual sheen of light intersected with in- 
tensely black shadow bands due to f, 9, h, 7,7, 
projected in the positions a, 6,c,d,e. The 
experiment is specially striking in a dark 
room. This phenomenon is easily explained, 
for the points a, b, c—are nodal points, as 
it were, or loci of perpetual eclipse. 

The second phenomenon is even more 
striking: if the light after passing the re- 
volving disk parallel to its face (which 
therefore is seen as a mere line) is caught 
on a screen, either close at hand without a 
lens, or at long range by lens projection, the 
loci 2, 6,7, 5, «, are again stationary, ap- 
pearing however bright on a dark ground. 
Judged merely by the eye, the effect is just 
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volving rods. Hence more light must get 
through along the lines fe, gd, he, than in 
the same direction between these lines. 


C. Barus. 
BROWN UNIVERSITY. 


THE INTERNATIONAL GEODETIC 
ASSOCIATION. 


Tue sessions of the Thirteenth General 
Conference of the International Geodetic 
Association were held at Paris, France, be- 
tween the 25th of September and the 6th of 
October, 1900. 

The following countries were represented 
at the Conference: Germany (8), Austria 
(2), Denmark (1), Spain (1), United States 
(1), Great Britain (1), Hungary (1), Italy 
(3), Japan (1), Mexico (2), Norway (1), 
Holland (3), Roumania (2), Russia (1), 
Sweden (1), Switzerland (1), France (8), 


as if the rods where they cross in double 
thickness were perfectly transparent. It 
would take considerable acumen to predict 
this kinematic result. 

Without entering into details, I may 
point out in explanation that every part of 
the area of projection, S, is swept by the 
shadow of each rod twice per rotation. 
The result must be perceptible and at first 
sight uniform darkening of the field. But 
whereas throughout the whole semicircle, 
f, 9, h, —and also between the points a, b, c,— 
light has been removed backwards (i. ¢., 
from the screen) by reflection, none has 
been removed at the points a, 6, c; for these 
appear as black lines in the sheen of re- 


the number following the name of each 
country indicating the number of delegates 
sent from the country. Belgium, Greece 
and Portugal were not represented. 

At the opening session of the Conference 
the French Minister of Public Instruction 
presided, and welcomed the delegates in 
the name of the French Government. The 
sessions were held in the new Sorbonne, 
and a great many interesting reports were 
read. From these reports the following 
details have been extracted : 

M. Schumann has undertaken a new 
computation of all the great arcs already 
measured, in order to deduce the elements 
of the terrestrial ellipsoid. 
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By relative gravity measures, M. Schu- 
mann has connected Konigsberg, Gulden- 
stein, Copenhagen and Christiania with 
Potsdam. 

M. Borrass has connected Bucharest with 
Potsdam ; M. Nagaoka will soon connect 
Tokio with Potsdam; and M. Putnam has 
recently connected Washington with Lon- 
don, Greenwich, Kew, Potsdam and Paris. 

The funds of the association will be used 
to effect other connections of the principal 
gravity stations of Europe. 

M. Helmert continues to keep up com- 
plete statistics of relative gravity stations. 
The actual number of these stations is now 
1,450, of which 83 are connection stations. 
The results are very numerous, and the 
exact connection of the principal stations 
is an accomplished fact. M.Helmert hopes 
to be able, in 1901, to give a comprehen- 
sive discussion of all the results so far ob- 
tained. 

A report was made upon the observations 
already made at international latitude 
stations, and the provisional calculations 
of the observations so far made have given 
satisfactory results. 

General Bassot suggested the desirability 
of making similar observations on a parallel 
in the Southern Hemisphere. 

The labors of Albrecht and Chandler 
have made great progress in developing 
the theoretical question of the variation of 
latitude. The first, from observations at 
13 stations in Hurope and America, from 
1890 to 1897, has shown that the pole of 
rotation of the earth has described in that 
space of time an irregular spiral about a 
mean position, with a maximum elonga- 
tion of 0.30. The second, after a pro- 
found discussion of observations made 
between 1825 and 1893, represents this dis- 
placement by an expression of two terms, 
periodic functions of time. The period of 
the first oscillation covers 429 mean days, 
that of the second 365. These terms vary, 
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respectively, from 0.085 to 0.185 and 
from 0.115 to 0.135. The mechanical 
causes of the displacement of the terrestrial 
axis of rotation are still far from being 
known. 

A resolution was passed requesting Pro- 
fessor Gore to prepare a new edition of his 
Bibliography of Geodesy, issued by the Coast 
and Geodetic Survey in 1889. 

A special report on triangulation was 
made by General Ferrero, and on base 
lines by General Bassot. 

The French Geographic Service has un- 
dertaken a revision of all the French tri- 
angulation, with the aid of the instruments 
and methods of high precision used in the 
New Meridian of France; and work is ac- 
tually in progress on the parallel of Paris. 

In Italy the geodetic junction of Malta 
and Sicily has been made. 

Roumania submitted her first report of 
geodetic work. The are of the parallel al- 
ready measured between the Atlantic Ocean 
and the Danube has been extended across 
Roumania to the Black Sea, and the merid- 
ional are measure by Struve between the 
Arctic Ocean and the Danube has been ex- 
tended entirely across the country. 

In Russia the recomputation of all trigo- 
nometric points upon the same spheroid has 
been undertaken. A determination of the 
terrestrial elements from Russian ares alone 
shows that the elements of Bessel conform 
more nearly to the curvature within the 
boundaries of Russia than those of Clarke. 

Two proposed operations were submitted 
to the Conference : 

The Observatory at Nice will undertake 
experiments. to determine the velocity of 
sound and light, using the distance between 
Mt. Mounier, near Nice,and Mt. Rotondo, 
in Corsica. This distance will be redeter- 
mined with modern precision by the French 
and Italian geodesists. 

The difference of longitude, Paris-Green- 
wich, will again be determined according 
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to an elaborate program. One determina- 
tion will be made in October, 1901, and an- 
other in March, 1902, so that the first re- 
sults can be discussed before undertaking 
the second set of observations. Two pairs 
of observers, using four instruments, as 
nearly similar as possible, will be em- 
ployed. At each station the French and 
English observers will frequently exchange 
their instruments. The pairs of instru- 
ments and observers will be exchanged 
twice during each determination. The 
method employed will be submitted to the 
examination and approval of the Central 
Bureau of the Association. 

In this connection M. Albrecht called at- 
tention to the advantage of using the regis- 
tering micrometer of the Repsold system, 
which eliminates the personal equation of 
observers. 

Mr. Foerster spoke of errors resulting 
from the instability of the optical axes of 
instruments, caused by the movement of 
the objectives in their mounting. 

General Bassot emphasized the necessity 
of watching attentively the nature and con- 
stancy of the electric communication, whose 
variability may explain the marked differ- 
ences. 

M. Cornu exhibited and explained an ap- 
paratus to determine the zenith distance 
of a star culminating near the zenith. On 
motion of M. Hirsch the Association re- 
solved that a similar apparatus should be 
constructed and studied in one of the great 
observatories, and that M. Cornu, contin- 
uing his useful studies, should realize a 
portable zenitho-nadiral apparatus for use 
in temporary observatories, permitting nu- 
merous and easy determinations of latitude 
at all the points of a geodetic net. 

Upon the invitation of the Association, M. 
Guillaume, of the International Bureau of 
Weights and Measures, presented a very in- 
teresting communication concerning nickel- 
steel. He remarked in 1896 that nickel-steel, 


SCIENCE. 


151 


with 30 per cent. nickel, had an expan- 
sion sensibly less than platinum, and since 
then has conducted most interesting studies 
concerning these alloys. He dwelt upon 
their singular magnetic, thermometric and 
mechanical properties, and stated that a cer- 
tain alloy with 35 per cent. to 36 per cent. 
nickel possesses an expansion ten times less 
than that of platinum and twenty times less 
than that of brass. He then passed to the 
uses of the alloy for geodetic purposes. He 
considers it impracticable to use the alloy 
in the construction of standards of the first 
order, where perfect stability and invari- 
able dimensions within the limits of preci- 
sion measures are demanded for long periods 
of time, on account of certain changes which 
have been observed as a function of time. 
In geodesy the question presents a different 
aspect, and it suffices in practise that the 
length varies very little, say a millionth part 
in a year, and that the change should be 
very regular. The small coefficient of ex- 
pansion, the malleability, the feeble oxi- 
dation, and the homogeneous character of 
these alloys all increase their usefulness in 
the construction or use of geodetic instru- 
ments. 

The applications of nickel-steel have 
passed the experimental stage and entered 
the practical field in the two methods of 
measuring bases actually in use, viz., those 
of rigid bars and wires. 

The problem of constructing a base bar 
has been solved in a very satisfactory man- 
ner in the one actually being constructed 
for the Geographic Service of the French 
Army, from the plans of MM. Benoit and 
Guillaume. The bar, which is four meters 
long, has a section in the form of an H in- 
scribed in a square of 40 millimeters. It 
is enclosed in a case, made of an alloy of 
aluminum, with openings for necessary ob- 
servations. It rests in its case on two nor- 
mal points of minimum flexure. It weighs 
50 kilos, case included. 


132 


Nickel-steel wires have been made and 
furnished to the Geographic Service of the 
French army, to the Swedish- Russian Expe- 
dition to Spitzbergen and to the Geodetic 
Service of Cape Colony, for experimental 
use. 

Work in Spitzbergen is in progress under 
the extremely difficult climatic conditions 
usually found inthis region. The missions 


sent out by the two Governments were en-. 


gaged in field work from the last of June 
to the beginning of September. They are 
now in winter quarters, isolated from the 
rest of the world during nine months, en- 
gaged in making astronomical and meteoro- 
logical observations and in studying grav- 
ity, refraction, etc. 

Sir David Gill addressed the Association 
on the motion of Professor Darwin, the 
delegate from Great Britain. He announced 
that since the publication of the first vol- 
ume of the Geodetic Survey of South Africa, 
two extensions of the Geodetic Survey have 
been undertaken there. The first was re- 
quired for the purpose of delimiting the 
boundary of British Bechuanaland and Ger- 
man Southwest Africa ; with the cordial co- 
operation of both governments concerned, it 
was arranged to carry out this work as far as 
latitude 22° 8. with the accuracy of a geo- 
detic operation. 

Connection was made with previous work, 
and the combination of these observations 
secures the measurement of a latitude are 
along the 20th meridan from Cape Agulhas, 
(the southernmost point of Africa), to lati- 
tude 22° §.—an are of nearly 13°. 

The second operation is the more impor- 
tant of the two, and provides for the exten- 
sion of an arc along the 30th meridan of E. 
longitude, from the southern border of Rho- 
desia (22° S.), to the southern end of Lake 
Tanganyika. The work owes its inception 
to the enlightened policy of the Chartered 
Company, which has accepted the results 
of all experience and has determined to 
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base its surveys of the country on a frame- 
work of the most accurate possible trian- 
gulation. The work has been in progress 
for some years and a chain of triangulation 
has been carried along the 30th meridian 


- from Gwelo (lat. 194° S.) to the Zambesi. 


Sir David Gill plans an extension of this 
work to Alexandria, Egypt, with the co- 
operation of Germany and Belgium through 
their African possessions, and of the Egyp- 
tian Government, and sees no special diffi- 
culties in the way of accomplishing the 
measurement of this great meridional are, 
covering 66° of latitude. 

Splendid as is the scientific prospect 
which the realization of these projects would 
present, its importance is further enhanced 
by the consideration that by the execution 
of a triangulation around the Levant to 
join Struve’s great arc of the meridian 
(which extends from the North Cape, in 
Norway, along the 30th meridian to the 
southern limit of Russian territory), an arc 
having an amplitude of 104° would be com- 
pleted. 

A resolution was adopted expressing ap- 
preciation and approval of the project pro- 
posed by Sir David Gill. 

The new measure of the Equatorial Are 
of the meridian, known as the Peruvian 
Are, undertaken by the Geographic Service 
of the French Army, was discussed by the 
Association with great interest. Captains 
Maurain and Lacombe, of this service, 
spent five months in South America dur- 
ing 1899, and finished the reconnoissance, 
during this time, of an are of 6°, extend- 
ing the old arc 1° on the north and 2° on 
the south. The scheme includes base lines, 
azimuth stations, astronomical observa- 
tions, leveling, gravity and magnetic obser- 
vations, topographical work and geological 
investigations. 

The French Minister of Public Instruc- 
tion referred the report of MM. Maurain and 
Lacombe to the French Academy of Sciences 
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for a statement whether the interests of 
science required this long extension of the 
are, and the Academy has replied, through 
M. Poincaré, that the arc should be ex- 
tended to 6°, and that the Academy should 
exercise a scientific control of the work 
through a permanent commission, but that 
the actual work on the ground should be 
confided to the Geographic Service of the 
French Army. 

The sentiment of the Association was in 
favor of the prompt execution of this work. 
It was stated that two officers would shortly 
leave for South America to finish all pre- 
liminary preparations, and that three other 
officers and their staff would probably start 
about the last of April, 1901, to take up the 
field work. A: French astronomer is al- 
ready in charge of the observatory at Quito, 
under appointment from the Government 
of Keuador. 

During the discussion of the project for 
a great meridional are in Africa, proposed 
by Sir David Gill, the Astronomer Royal 
at the Cape of Good Hope, I had occasion 
to make the following remarks, in response 
to the request of Professor Darwin for some 
statement from the delegate of the United 
States in reference to the suggestion offered 
by General Bassot, one of the French dele- 
gates, that in America there was an op- 
portunity of measuring an arc of the meri- 
dian from Cape Horn on the south to the 
Arctic Ocean on the north : 

‘Tn response to the request of M. Darwin, I have 
the honor of expressing my appreciation and admira- 
tion of the grand scheme of triangulation proposed by 
Professor Gill, Director of the Observatory of the 
Cape, and take pleasure in stating that the motion 
for its endorsement by the International Geodetic 
Association will receive my earnest support. I will 
present the plan to my government and feel confident 
that it will receive all possible support from the 
geodesists of my country. 

“Tn reference to the suggestion of General Bassot that 
a great meridional are might be measured in America, 


I have to state that the United States is now engaged 
in measuring an arc along the 98th meridian west of 
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Greenwich, which will extend entirely across the 
country and cover 23° of latitude. 

“*The details of the condition of this work at this 
time will be found in my report to the Association. 

“This are can be extended south 9° of latitude by 
Mexico, and north by Canada to the limit of ice and 
snow in the Arctic regions, an unknown distance. I 
do not think that my Government is prepared to un- 
dertake any extension of the above scheme at present.’? 

After discussing Sir David Gill’s scheme, 
the Association indicated its approval by a 
unanimous vote. 

When the report on the new measurement 
of the Equatorial Arc (known as the Arc 
of Peru), was before the Association, I took 
occasion to make the following statement : 

“ The delegate on the part of the United States de- 
sires to express, in the most positive manner, admira- 
tion and appreciation of the work already accomplished 
by the French geodesists, as shown in their report on 
the reconnoissance of the Arc of the Meridian of Quito, 
and to extend to them the most cordial congratula- 
tions. 

‘* Feeling the deepest interest in the prosecution of 
the work and in its successful completion, he trusts 
that no serious obstacle will cause delay. 

‘Tts ultimate completion is assured, now that it 
has been undertaken by those who will make any 
necessary sacrifice to add this additional glory to the 
illustrious position already attained by French geode- 
sists. 

‘Tf assistance of any kind is needed to complete 
the work, he hopes that his country will be given 
preference in doing all in its power to supply what- 
ever is demanded by the exigencies of the case.’’ 

Isaac WINSTON. 

U. S. CoAsT AND GEODETIC SURVEY. 


THE ALBANY MEETING OF THE GEOLOGICAL 
SOCIETY OF AMERICA. 
II. 


Stereographic Projection in Map- Construction : 
SAMUEL L. PENFIELD, New Haven, Conn. 
By means of lantern slides and diagrams, 

Professor Penfield illustrated the methods 

of projecting maps of the various parts or 

countries of the globe upon the plane of its 
equator or of any other great circle. The 
methods are those employed by crystallog- 
raphers for the projection of the polar points 
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of crystals and possessmany advantages over 
the Mereator’s projection or the ordinary 
maps which are practically pictures without 
definite mathematical proportions. Pro- 
fessor Penfield has constructed a series of 
scales which correspond to the projections 
of arcs by the stereographic method, and 
which enable one to measure distances be- 
tween points of the earth whose latitudes 
and longitudes are known. Great accu- 
racy can be obtained even when the projec- 
tions are made on a circle whose diameter 
is less than six inches. The paper appears 
in the January number of the American 
Journal of Science and should be read by all 
teachers of geography. 


The Paleozoic Limestones of the Kittatinny 
Valley, N. J.: Henry B. Ktmuen, Tren- 
ton, N. J.,.and Sroart WELLER, Chicago, 
Til. 

The Paleozoic limestones of the Kitta- 
tinny Valley are divisible into the Kitta- 
tinny formation beiow and the Trenton 
above. The former is a magnesian lime- 
stone, probably 3,000 feet thick, and ranges 
from lower Cambrian into the Calciferous, 
with no structural or marked lithological 
differences. The Trenton limestone, about 
135 feet thick, carries in its lower beds the 
Black River fauna, making‘it the equivalent 
of the lower Trenton of New York. A con- 
spicuous and widespread basal conglom- 
erate at the bottom of the Trenton rests 
upon the eroded surface of the Kittatinny 
formation. The lithologicaland faunal char- 
acteristics of the formations were described 
and their structural relations shown. The 
extent and importance of the basal con- 
glomerate were outlined. 

In discussion, M. R. Campbell inquired 
if the Trenton conglomerate changed in 
thickness from northwest to southeast. 
Mr. Kimmel replied that it did not, gener- 
ally, although there was some variation in 
that the conglomerate appears to have been 
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formed at the foot of cliffs. Mr. Campbell 
stated that he had noted somewhat similar 
relations in Virginia, but that the con- 
glomerate appeared on the northwest sides 
of the valleys and not on the southeast. 
He explained it as due to an interval of 
erosion and to the direction of the currents. 
N. S. Shaler cited parallel conditions in 
Kentucky and remarked the tendency of 
the limestones to thicken toward the north- 
west, not only in the Trenton but in the 
Lower Carboniferous and in the Coal Meas- 
ures as well. He explained this by an Ap- 
palachian island to the eastward. J. M. 
Clarke mentioned a basal conglomerate in 
the Trenton near Albany, with fossiliferous 
pebbles containing a different fauna from 
the cement. J. F. Kemp cited a conglom- 
erate of boulders of gneiss enclosed in a 
limestone cement in the thin Trenton 
outlier, within the southern Adirondack 
erystallines, at Wellstown, N. Y. The 
boulders are several inches in diameter, are 
similar to the neighboring gneisses and 
have apparently been dropped by floating 
ice.. T. C. Hopkins remarked the Trenton 
conglomerate of the Nittany Valley, Penn., 
and its likeness to that of New Jersey. 


The Niagara Group along the Western Side of 
the Cincinnati Antichine: Aue. F. Forrsts, 
Dayton, Ohio. 

The paper described the lithology, pale- 
ontology and physiography of the Niagara 
Group, with special reference to Middle Ten- 
nessee. It was the continuation of an inves- 
tigation which had been partially described 
to the Society at a previous meeting, and 
which had for its object the determination 
of the time of upheaval and the structural 
relations of the Cincinnati uplift. Mr. 
Foerste traced the several component strata 
from north to south on both sides of the 
great fold, from Ohio into Central Tennes- 
see, and especially emphasized the excellent 
section presented at Newsome, Tenn. He 
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had observed that the Clinton fossils of 
New York occur at higher and higher hori- 
zOns as One goes westward, and by this ob- 
servation he was led to correct some pre- 
vious errors of correlation. He placed the 
crest of the fold farther west than is ordi- 
narily done, and made the upheaval later 
than the close of the Ordovician and earlier 
than the Hamilton, whose shale goes un- 
conformably over the strata on the flanks. 
At the conclusion of the paper the Society 
adjourned for lunch. On reassembling the 
program was continued as follows: 


The Knoydart Formation in Nova Scotia—a bit 
of the ‘ Old Red Sandstone’ of Europe: H. 
M. Amt, Ottawa. 

The presence of such genera as Pteraspis, 
Pierygotus Onchus, ete., in the red marls, 
shales and calcareous breccias (?) of Mc- 
Arras Brook in Antigonish and Pictou 
counties, Nova Scotia, indicates the base of 
the‘ Old Red Sandstone’ of Great Britain. 
The paper discussed the relations, paleon- 
tological and stratigraphical, of this impor- 
tant formation in the sequence of Devonian 
strata in eastern Canada. The result of 
observations made by Mr. Hugh Plebden, of 
‘the Canadian Geological Survey, as pub- 
lished on this subject, together with im- 
portant notes by Mr. A. Smith Woodward 
and Dr. Henry Woodward, of the British 
Museum, was embodied in the paper. 

The names applied by Mr. Ami to the 
several formations of this section are the 
following : 

The Silurian of the Arisaig Coast of 
Nova Scotia is divisible into at least four 
distinct geological formations, and includes: 

1. The Stoneham formation, consisting for 
the most part of dark red and fine grained 
shales and mudstones, holding a conspic- 
uous, lamellibranchiate fauna, of which 
Grammysia Acadica, Billings is a well-known 
species, together with a number of inter- 
stratified, more or less thin, calcareous 
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bands, holding brachiopods, gastropods, 
trilobites and ostracods in abundance. 

2. The Moydart formation consisting of 
more or less heavy bedded, light greenish- 
gray and rusty weathering, calcareous 
strata, in which the author’s ‘ Red Stratum’ 
occurs—holding brachiopods, cephalopods, 
crinoids and gasteropods. 

3. The McAdam formation consisting for 
the most part of impure, black, carbona- 
ceous, at times splintery shale, holding a 
lamellibranchiate fauna, graptolites, etc. 

4. The Arisaig formation including buff- 
weathering, fine grained and compact mud- 
stones and shales, holding corals, chiefly 
Streptoplasma and brachiopods, gastropods 
and trilobites. 

5. Knoydart formation red shales and sand- 
stones and caleareous bands, holding pter- 
aspidian and ostracoderm fishes and crus- 
taceans, referable to the Cornstone or lower 
Old Red Sandstone of Great Britain. It 
immediately overlies the Silurian strata at 
Arisaig, but no actual contact has been ob- 
served. 

H. §. Williams inquired about the igne- 
ous rocks at the top and in further detail 
regarding the Knoydart formation. Mr. 
Ami replied that igneous rocks were pres- 
ent. The strata had been mapped as upper 
Devonian, but that they really were lower 
Devonian and possessed a pronounced Si- 
lurian facies. The whole series is much 
more closely related to the British fauna 
than to that of Anticosti. 


A Depositional Measure of Unconformity : 
CuHAarutes R. Keyes, Des Moines, Lowa. 
The paper was read by W. B. Scorr. 
The great unconformity at the base of 

the Coal Measures in the upper Mississippi 

Valley was briefly characterized in its vari- 

ous aspects. The enormous thickness of 

Coal Measures in Arkansas and Indian Ter- 

ritory finds adequate explanation in the an- 

cient geographic development. The recent 
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results of correlation of the north and south 
regions weresummed up. Twenty thousand 
feet of the Arkansas Coal Measures are 
found to have been deposited during the pe- 
riod represented by the great stratigraphic 
break in the north. No discussion. 


Marine and Fresh-water Beaches in Ontario. 
A. P. Coteman, Toronto, Canada. 
Marine deposits, often rich in shells and 

other fossils, are widely distributed east of 

Brockville and Smith’s Falls, in the valleys 

of the Ottawa and St. Lawrence. They 

occur at higher levels toward the northeast 
and east than towards Brockville; they in- 

clude trees and other forms indicating a 

climate like that of to-day, and are all evi- 

dently postglacial. The shells occur in 
clay, sand and also coarse gravel. 

High beaches, such as the Iroquois, War- 
ren, etc., contain only fresh-water shells, if 
any. Still higher beaches, such as those 
reaching 1,400 to 1,600 feet above sea level 
in the highlands between Georgian Bay 
and Lake Huron, and the beaches found 
above 1,400 feet between Lake Superior and 
Missanabie, and at the same level on the 
Hudson Bay watershed northwest of Sud- 
bury, have not yet been found to contain 
shells, although if marine there must have 
been complete and widely opened connec- 
tion with the sea. The wide gravel ter- 
races on the watershed mentioned contain 
numerous and large, kettle-shaped, lake 
basins, sometimes without outlets, suggest- 
ing that they were formed by the burial of 
large blocks of ice at the border of the 
Labradorian ice sheet, and hence in ice 
dammed waters. 

In discussion Robert Bell explained the 
presence of fresh-water shells amid marine 
conditions because of the forcing back of 
salt water by an inflowing stream of fresh. 
On the north side of Lake Superior he cited 
the occurrence of marine shells up to 500 
feet, but their absence in the high gravels. 
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He argued against the existence of ice dams 
in the past. G. K. Gilbert described the 
phenomena along the St. Lawrence east of 
Lake Ontario. He cited the occurrence of 
marine shells as far as Ogdensburg. C. H. 
Hitchcock referred to the sea-shore plants 
that are found around Lake Superior, ap- 
parently left by the withdrawal of the salt 
water. He also suggested that the basin of 
Lake Ontario might be due to the re- 
moval of limestone in solution. F. B. Tay- 
lor discussed the shell-beds, beaches and 
ice-dams. H. P. Cushing instanced the 
high gravels and general physiography of 
the Adirondacks as bearing on the ques- 
tions. The Adirondacks embrace the high 
mountains, the western peneplain plateau 
and the depressed lakes. Kettle-holes 
occur on the north side but not on the 
south. Ice dams are proved by the kames 
left by subglacial streams which flowed 
against the slope of the country. 


The Geology of Rigaud Mountain, Province of 
Quebec, Canada: Osmond EpcGar Lrroy, 
Montreal, Can. Introduced by F. D. 
ADAMS. 

The chief topographic feature of the Pa- 
leozoic plain of Central Canada is a series 
of hills, which occur in the district about 
Montreal. These are of igneous origin, 
and follow a line of disturbance which is 
almost at right angles to the trend of the 
Notre Dame Mountains. Rigaud is the 
most western of the series. It consists of 
an area of hornblende syenite, which is 
pierced on its northern flank by a quartz 
syenite porphyry. The field relations of 
all the hills with the exception of Rigaud, 
show them to be of post-Silurian age. In 
the case of the latter, the contact with the 
Paleozoic is wholly concealed by drift. The 
object of the research was to ascertain if a 
genetic connection could be established be- 
tween Rigaud and the other hills to the east. 

Investigation shows that it is probably 
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not so connected, but a definite conclusion 
cannot be reached until a more extended 
study is made of the rest of the range. 

In discussion, F. D. Adams commented 
on the interest attaching to this moun- 
tain both in its petrographic and strati- 
graphic relations. Mention was made by 
others of the benches of boulders which 
lie on the side of Rigaud. It was brought 
out that they are coarse cobbles, entirely 
unglaciated and all of local origin. They 
are known as the Devil’s Garden and are 
at least thirty feet deep, but have no fine 
material between them. N.S. Shaler, there- 
fore, remarked that they could not be beach- 
deposits, else they would be packed with 
sand. The interpretation of the boulders 
is an interesting point in post-glacial geol- 
ogy, but it still remains to be solved. J. 
F. Kemp remarked the similarity of the 
syenite to that of the Adirondacks, espe- 
cially as described by H. P. Cushing in an 
earlier paper. 

At the conclusion of Mr. Leroy’s paper 
the session adjourned. 

In the evening the Society was most 
hospitably entertained by Dr. and Mrs. F. 
J. H. Merrill and had the opportunity of 
meeting many Albany people. 

On reconvening on Saturday morning the 
most important executive business was the 
adoption of a resolution recommended by 
the Council, which read as follows : 

Resolved, That recognizing the great, his- 
torical, scientific and economic value of the 
collections of the State Museum in Albany, 
representing the geology and paleontology 
of the State of New York, the Geological 
Society of America expresses the earnest 
hope that an ample and fireproof building 
may be provided for the display of the 
priceless collections, where they may be ac- 
cessible to students interested in the prog- 
ress of science and the economic develop- 
ment of the State. 

The Society then listened to the Presi- 
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dential address of Dr. George M. Dawson, 
who took for his subject ‘The Geological 
Record of the Rocky Mountain Region.’ 
The paper was illustrated by maps and by 
comparative stratigraphic sections both east 
and west of the Canadian Rockies. It dealt 
especially with Canada and will be probably 
printed in full in a later number of SctENcE. 

The following paper was read in abstract 
by G. P. Merrill. 


Weathering of the Granitic Rocks of Georgia : 

Tuomas L. Watson, Atlanta, Ga. 

The paper embraces the results of a de- 
tailed field and laboratory study of the prin- 
cipal exposures of the granitic rocks in Geor- 
gia. On structural and textural grounds, 
the rocks were divided into and discussed 
under (a) the true granites with even-grain 
texture ; (0) porphyritic granites; and (c) 
granite-gneisses. Hach type, as here dis- 
tinguished, is represented by a number of 
localities in somewhat widely separated 
parts of the State. In mineral and chem- 
ical composition, the rocks are closely sim- 
ilar, and all carry biotite as the chief 
accessory. 

The physical conditions of the fresh rock 
and of its accompanying, decayed product 
as studied in the field were carefully stated, 
and each was described petrographically, 
the description being followed by a discus- 
sion, based on chemical analyses, of the 
changes incident upon weathering. 

In taking up the changes manifested in 
the weathering of the rocks, as shown in 
the analyses, calculated amounts of each 
constitutent lost and saved were separately 
made on three assumptions, namely, that the 
Fe,O,, the Al,O, and the Fe,O,+ Al,O, have 
undergone noloss. The results were then 
compared. With the exception of the total 
loss for the entire rock, the results proved to 
be closely similar for the three assumptions. 


The Peneplain of Brittany: W. M. Davis, 
Cambridge, Mass. 
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The paper consisted of an exhibition of 
lantern slides illustrating the peneplain of 
Brittany, and of its detached portions in 
Jersey and Belle Isle, as well as of certain 
valleys by which the peneplain has been dis- 
sected since its elevation ; and of comments 
in which the speaker argued that the plain 
was not one of marine denudation, but was 
subaérial. 

The paper led toa quite extended discus- 
sion of the criteria for plains of marine 
origin, chiefly emphasized by N.S. Shaler 
and H. M. Ami, and of those of subaerial 
character, as developed by C. D. Walcott 
and G. K. Gilbert. 


An Excursion to Colorado Canyon: W. M. 

Davis, Cambridge, Mass. 

Observations made in the canyon of the 
Colorado and over the plateaus on the 
north and south, during a three weeks’ trip 
in June, 1900, add the occurrence of cer- 
tain landslides and migrating divides to the 
evidence already stated by Dutton in favor 
of two cycles of erosion in the development 
of the Grand Canyon district; the broad 
denudation of the plateaus having been ac- 
complished in the first cycle, and the incision 
of the narrow canyons in the second. The 
faults by which the plateaus are divided 
are regarded as for the most part of greater 
antiquity than the canyon cycle ; the ante- 
cedent origin of all the branch streams of 
the Colorado in this district is questioned ; 
and the high level floor of the Toroweap 
valley is explained otherwise than by the 
failure of its former water supply through a 
change from a humid to an arid climate. 

G. K. Gilbert corroborated the probabil- 
ity of the speaker’s views from the evidence 
of neighboring systems of drainage, and C. 
D. Walcott spoke in the same vein. 


Fossiliferous Layers in the Calciferous of Dutch- 
ess County, N. Y.: W. B. Dwicur, 
Poughkeepsie, N. Y. 

The paper described some recent discov- 
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eries of a Calciferous fauna, somewhat re- 
lated to the Fort Cassin fauna of Vermont. 
It seems to identify the Calciferous for the 
first time so far south. It contains 24 spe- 
cies, of which 9 are trilobites. 

C. D. Walcott remarked its resemblance 
to the fauna at Phillipsburg, Vt., and to 
another at Eureka, Nev. 


Glacial Phenomena in Eastern Ontario: F. 

B. Tayzor. 

The speaker described the results of his 
observations of the moraines and other 
glacial phenomena in the portion of On- 
tario lying between Georgian Bay and 
Lake Ontario. At least four moraines can 
be identified which he endeavored to trace 
out to a connection with those further 
south. He also described an old river 
channel near Guelph which had been pro- 
duced by a stream flowing against the front 
of the ice sheet. 

The paper was discussed by W. M. 
Davis and A. P. Coleman. The former 
emphasized the importance of accurate 
phraseology in the nomenclature of glacial 
forms, the latter corroborated the general 
conclusions of Mr. Taylor in respect to the 
local geology. 


Biserial Development in the Plates of the Arms 
of Crinoids: A. GRABAU, Troy, N. Y. 
By means of a series of diagrams the 

speaker showed how the arms of crinoids 
begin with a uniserial set of plates, and 
then by the development of a series of 
wedge-shaped plates gradually become bi- 
serial. 


The Atchison Deep Well, Kansas: 
wortH, Lawrence, Kansas. 
The paper was read in abstract by J. F. 

Kemp in the absence of the author. It 

described a recent deep well at Atcheson 

which revealed two workable coal-seams 
and which threw new light on the struc- 
tural relation of the Coal Measures and 

Lower Carboniferous strata in this section. 


E. Ha- 
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The following papers were read by title: 
Sand Crystals and their Relation to certain 
Coneretionary Forms: Erwin H. Bar- 

BouR, Lincoln, Nebr. 

The Broad Valleys of the Cordilleras of North 
America: N. §. SHaAtER, Cambridge, 
Mass. 

Keewatin of Eastern Central Minnesota : 

Keewenawan of Eastern Central Minnesota : 
C. W. Hatt, Minneapolis, Minn. 

Points Involved in the Silurian- Devonian Bound- 

- ary Questions: H. S. Williams, New 
Haven, Conn. 

Age of the Coals at Tipton, Blair Co., Pa.: 
Davip Waite, Washington, D. C. 

Comparison between the Stratigraphy of the 
Black Hills and that of the Front Ranges of 
the Rocky Mountains: N. H. Darton, 
Washington, D. C. 

Tertiary History of the Black Hills: 
Darron, Washington, D. C. 

The Wisconsin Shore of Lake Superior: G. S. 
Coxiz, Beloit, Wis. 

Landslides of the Echo and Vermilion Cliffs, 
Grand Canyon of the Colorado: RicHARD 
H. Doper, New York City. 

The Society then passed the customary 
votes of thanks to the local Fellows and 
with them closed a very successful meet- 
ing. 


N. H. 


J. F. Kemp. 


CoLUMBIA UNIVERSITY. 


ANTHROPOLOGY AT BALTIMORE. 


Srcrion H of the American Association 
for the Advancement of Science held its 
winter meeting at Baltimore, Maryland, on 
December 27th and 28th, in conjunction 
with the meetings of the American Society 
of Naturalists and Affiliated Societies. 

Vice-President Butler being unavoidably 
absent, Professor Franz Boas was elected 
temporary chairman at the Thursday morn- 
ing session which was called to order at 
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10.15 o’clock in the Historical Seminary 
Room at Johns Hopkins University. 

The first paper read was by Dr. Thomas 
Wilson, on ‘ Anthropological Congresses at 
the Paris Exposition of 1900.’ After a 
brief sketch of the history of the Congrés In- 
ternational d’Anthropologie et d’Archéolo- 
gie Préhistorique, Dr. Wilson gave a sum- 
mary of the work done at the recent ses- 
sions at Paris and described the field ex- 
cursion. An account wasalso given of the 
meeting of the Congres International des 
Américanistes. This Society has accepted - 
the invitation to meet in New York city in 
1902. On the motion of Dr. Wilson a com- 
mittee of three was appointed to take pre- 
liminary steps for the reception of the Con- 
gress at this, its first meeting in the United 
States. The committee appointed consists 
of F. W. Putman, chairman, J. W. Powell 
and G. A. Dorsey. 

The next paper, entitled, ‘The McCor- 
mick Expedition among the Hopi,’ by Dr. 
G. A. Dorsey, described the archeological 
work done along the Little Colorado River 
by a party from the Field Columbian Mu- 
seum and by another party in the vicinity 
of the Hopi pueblos. The ethnological i 
work of Mr. Voth was also described and 
commended. This paper will be published 
in SCIENCE. 

Professor Franz Boas next spoke of the de- 
sirability of a catalogue of the crania now in 
American museums. In order that the var- 
ious collections may be worked up ina uni- 
form manner, standard skulls should be sent 
to each museum from which the measure- 
ments tobe taken might be learned and the 
extent of error in observation reduced to a 
minimum. The Section was unanimous in 
its approval of Professor Boas’s plan and it 
was voted to refer the preparation of a re- 
port upon osteological cataloguing to the 
Anthropometrical Committee of the Asso- 
ciation. 

Dr. Frank Russell then demonstrated a 
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new instrument devised for the purpose of 
measuring the torsion of the long bones. 
The features of the instrument were sim- 
plicity, ease and rapidity of manipulation 
and accuracy. 

Dr. Walter Hough gave an ethnographic 
sketch of the Totonac Indians of Mexico, 
concerning whom but little has heretofore 
been known. 

A second paper by Dr. G. A. Dorsey, 
on ‘An Aboriginal Quarry in Eastern 
Wyoming,’ closed the morning session. 

Upon reassembling in the Historical Semi- 
nary Room Professor Boas withdrew from 
the office of chairman and Dr. Frank Rus- 
sell was elected to that position. 

The first paper of the afternoon was by 
Professor O. T. Mason, on ‘ Technique in 
Amerindian Basketry.’ In the absence of 
the author the paper was read by Dr. 
Hough. All American baskets are of two 
types: woven or plicated and coiled. The 
forms of woven baskets were enumerated, 
with examples of each. The varieties of 
twined and of coiled basketry were classi- 
fied and described. 

Professor Boas followed with an account 
of his summer’s work among the Kwakiutl 
Indians of the Northwest Coast, speaking 
particularly of their language. He com- 
mented upon the changes that are taking 
place through contact with the whites, also 
the change from the paternal to maternal 
descent in the social organization of the 
tribe. In the discussion which followed 
Dr. Fewkes pointed out the similarity be- 
tween the measurements in use among the 
Kwakiutls and those of the Hopi, and also 
spoke of the customs regarding property, 
especially the ownership of eagles. The 
different clans have traditions that they 
came from different quarters, and the eagles’ 
nests in those directions are not disturbed 
by the members of other clans. 

The paper upon ‘The Interpretation of 
Field Testimony, especially concerning Vil- 
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lage Sites,’ by Mr. W. K. Moorehead, was 
read by Dr. Wilson. 

The Section meeting at 9 o’clock on 
Thursday morning in the Physical Labora- 
tory was presided over by Professor McGee. 
An illustrated paper was read by Mr. Geo. 
G. MacCurdy, on ‘ Folk-Religion in Brit- 
tany.’ The author described a ceremony 
at the church of Carnac dedicated to St. 
Cornély, patron of domestic animals, where 
live cattle are offered not only for thé 
Saint’s blessing, but also as gifts to him. 
At a chapel near Brussels, dedicated to St. 
Guidon, horses appear prominently on cer- 
tain. festival days. Figurines of horses 
and cattle used in Bohemia, Styria and 
Bavaria offer a striking parallelism with the 
Hopi figurines of domestic animals used at 
the winter-solstice ceremony. 

Mr. Harlan I. Smith presented an illus- 
trated’ paper, entitled, ‘ Notes upon the 
Archeology of the Sagwan Valley, Michi- 
gan.’ These notes were selected from those 
taken by the author in 1890 which are now 
being edited for the purpose of rendering 
them available to the State Survey which 
prominent educators of Michigan are ad- 
vocating. Notable among those who are 
endeavoring to establish an archeological 
survey of the State of Michigan are the 
University of Michigan and the Detroit 
Branch of the Archeological Institute of 
America. After discussing the paper and 
the desirability of extending such surveys, 
the Section appointed a committee consist- 
ing of Thomas Wilson, chairman, G. A. 
Dorsey and Frank Russell to transmit a 
suitable memorial to the people of Michigan 
expressive of its approval of the establish- 
ment of the survey. 

Dr. Frank Russell exhibited a series of 
lantern slides made from photographs which 
he had taken in Arizona during the summer 
of 1900. This communication was avowedly 
presented for the purpose of eliciting infor- 
mation concerning the present state of our 
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knowledge concerning the pictographs of 
the southwest. In the discussion which fol- 
lowed Dr. Fewkes pointed out the value of 
these symbols to those who are studying 
the routes of migrations in the Southwest. 
He also offered interpretations of several 
of the characters. Dr. Hrdlicka described 
pictographs of Northern Mexico that are 
suggestive of the Mayan hieroglyphs. Pro- 
fessor McGee reported the existence of 
‘curious pictographs which he had seen a 
few days before near the mouth of the 
Colorado River; on the top of a mesa 
covered with a thin layer of polished re- 
sidual gravel huge figures had been traced 
by scraping away the gravel. 

Dr. Ales Hrdlicka presented the closing 
paper of the morning session, entitled, ‘ Al- 
binos among the Hop a.d Zuiiis.’ A general 
outline of the nature of the phenomenon of 
albinism so far as it is known was given 
followed by a detailed account of the seven- 
teen cases of albinism in the two pueblo 
tribes mentioned. Six of these cases are 
Zuiis. About two-thirds of the whole num- 
ber are women. All are ‘ complete’ albinos. 
Careful measurements show no inferiority 
in physical structure, and their slightly in- 
ferior strength is accounted for on the ground 
of lesser activity due to shyness. The eyes 
of these Indian albinos are invariably blue 
and not pink. No Hopi explanation of al- 
binism was discovered. Dr. Fewkes stated 
that the Walpi Hopi had informed him that 
the people of the Middle Mesa, where the 
albinos are, make the ‘ White Paho,’ prayer 
stick, and if a man whose wife is pregnant 
make such a Paho in an incorrect manner 
the child will be an albino. This Paho is 
not made at the First Mesa ‘hence no al- 
binos there.’ 

On Thursday afternoon Section H met 
with the American Folk-lore Society in the 
Donovan Room of McCoy Hall. 

The session began with a paperby Dr. J. 
Walter Fewkes, entitled, ‘An Interpreta- 
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tion of Pueblo Katcinas.’ This paper em- 
bodied the results of a prolonged investi- 
gation into the character and significance 
of the many minor deities of the Hopi. 
This unique cult is regarded asa form of 
ancestor worship. Dr. Fewkes also ex- 
hibited a number of colored drawings that 
he had selected from a collection of 280 
which the Hopi had made for him to illus- 
trate the Katcinas. The value of these 
pictures is of course greatly enhanced by 
the fact that they are not only authentic, 
but the product of native talent. 

Miss Alice C. Fletcher described ‘The 
Lazy Man in Omaha Indian Lore.’ The 
debate was graphically portrayed which 
the author once overheard in an Omaha 
camp, concerning the relative strenuousness 
of the life of the warrior of pre-Columbian 
days and that of the modern Indian. Their 
conclusion was that both must labor faith- 
fully and continuously. From infancy the 
Omaha child is impressed with the direful 
consequences of laziness. 

An interesting and valuable addition to 
the program was a paper upon ‘ The Treat- 
ment of an Ailing God,’ by Dr. Washing- 
ton Matthews. In the absence of the 
author, this paper was read by Dr. Hough. 

‘Hair in Folk-lore’ was the subject of a 
paper by Mr. H. H. Warner, containing a 
summary of folk-sayings and tales regard- 
ing the human hair. 

From the heirs of Dr. John Rae, a valu- 
able manuscript has been received, entitled, 
‘Laieikawai, a Legend of the Hawaiian 
Islands.’ This was written about thirty 
years ago. It was read in part by Mr. W. 
W. Newell. It is interesting because of 
the invention and dramatic power of the 
legend, as well as from the fact that it was 
written before the recent changes that tend 
to destroy the ancient myths. 

Dr. E. W. Scripture reported that the 
American Philological Association and the 
Modern Language Association had each 
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appointed a committee of one to act upon 
a joint committee for collecting and. pre- 
serving records of speech, song and similar 
material in various languages and dialects 
by means of speech-recording and tran- 
scribing apparatus. It was voted that Dr. 
Frank Russell be appointed to represent 
Section H upon this committee. 
FRANK RUSSELL, 
Secretary of Section H. 


LELAND STANFORD JUNIOR UNIVERSITY. 
We do not think that the time has yet 
come when a correct opinion can be ex- 
pressed in regard to the unfortunate cir- 
cumstances that have recently occurred at 
Leland Stanford Junior University. On 
the one hand, ‘academic freedom’ is abso- 
lutely essential as a condition of higher 
education and research ; on the other hand, 
academic dignity and order must be main- 
tained. At the present time we can only 
publish the letters exchanged between Pro- 
fessor Howard and President Jordan, and 
the subsequent letters by Professors Hudson 
and Little and the reply of acting-president 
- Branner, 
On January 10, 1901, President Jordan 
wrote as follows : 


Professor George E. Howard, Stanford University— 
Dear Sir: After the dismissal of Professor Ross by 
the authorities of this university you took occasion 
to make certain remarks before your class criticizing 
the action and the motives of the management of the 
university. These remarks as reported in the news- 
papers and credited in university circles were, in the 
nature of the accusations, unjust, and, in the method 
of their presentation, discourteous to the university 
management. I have waited a reasonable time in the 
hope that reflection would enable you to see that 
some explanation and apology were desirable. Fail- 
ing to hear from you I now deem it my duty to re- 
quest you to make satisfactory apology for this breach 
of courtesy and to give such assurances of your atti- 
tude toward the management of the university as will 
guarantee a proper harmonious relation in the future. 
Failing in this it is my request that you at once 
tender your resignation, to take effect at the end of 
the current year, or sooner, should your feelings in 
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the matter prevent harmonious cooperation until that 
time. 


Professor Howard replied on the 12th : 

President David S. Jordan, Stanford University— 
Dear Sir : In self-defense I am forced to reply to sey- 
eral chargesand statements contained in your letter 
asking my resignation. On the day following the 
publication of Dr. Ross’ dismissal by the authorities 
of the university I spoke to my class in French revo- 
lution on the subject of ‘Commercial absolutism and 
the place of the teacher in the discussion of social 
questions.’ The address was as earnest a protest 
against interference with academic freedom as I was 
capable of making. There was absolutely no dis- 
courteous reference to the president nor to the founder, 
although in the discussion of the general theme there 
was involved a strong disapproval of their action. I 
do not believe that any fair-minded person who heard 
me will say that my remarks were discourteous in the 
method of presentation or unjust in theircontent. In 
the address I referred to the motives and influences 
which have caused the restriction of free speech in 
various institutions of the country. But so far as the 
motives and influences governing the recent action 
were mentioned, directly or by implication, they 
were those assigned in the published statement of Dr. 
Ross and sustained by the substance of your conver- 
sation with me on the evening of the day on which 
that statement appeared. 

Iam obliged to refer to another passage in your 
letter. You will scarcely fail to recail the fact that 
since my address before the class in French revolution 
you have asked me to remain in the university and 
repeatedly said that you did not wish me to resign. 
OnjNovember 20th, when our last conversation regard- 
ing the Ross incident occurred, you said positively 
that you should not ask my resignation unless Mrs. 
Stanford demanded it. How then could you have 
been hoping for an apology ? 

I have no apology to offer. My conscienceis clear 
in this matter. What I have said I have said, as I 
believe, in the cause of individual justice and aca- 
demic liberty. Therefore, in response to your de- 
manda, I tender you my resignation to take effect at 
your pleasure. An immediate answer will oblige. 


On the following day President Jordan 
wrote : 


Professor George E. Howard, Stanford University 
—Dear Sir: Your letter of the 12th inst., tendering 
your resignation as professor of history in the Leland 
Stanford Junior University, is duly received. I ac- 
cept your resignation, to take effect at a date to he 
determined by you, in accordance with the conclud- 
ing words of my letter of the 9th inst. These words 
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are: “Failing this, I request you to tender your 
resignation, to take effect at the end of the current 
year, or sooner, should your feelings in the matter 
prevent harmonious cooperation until that time.’’ I 
shall be glad to know your further wish in the mat- 
ter, and it may be communicated to Vice-President 
Branner, who is acting president, with full powers, 
in my absence. 


The correspondence closed with this let- 
ter from Professor Howard, dated January 
14th: 


President David S. Jordan, Stanford ‘University, 
Cal.—Dear Sir: Your letter accepting my resignation 
is received. Of course lam well aware that the rights 
of the large number of students now registered in my 
classes are involved in fixing the time of my resigna- 
tion. Therefore, since I am being dismissed from a 
life position on the alleged ground of discourtesy to 
the authorities of the university, it seemed to me but 
fair that you should take the responsibility of saying 
whether I should remain to the end of the year. You 
decline to take that responsibility, and so leave me 
but one safe and dignified course. 

I should have been willing to remain to the close 
of the year for the sake of my students, could I have 
felt sure that by ‘harmonious cooperation’ you 
mean a faithful and free performance of academic 
duty according to the spirit of the original implied 
contract under which I have thus far labored. I have 
not changed my attitude toward the university or to- 
ward my professoria] duties. I am only protesting 
against revolutionary proceedings. ‘The vital point 
of the whole present incident is a question of free 
speech. Therefore I am not willing to pledge myself 
in advance to abide by the uncertain interpretation of 
the ambiguous phrase ‘should your feelings in the 
matter prevent harmonious cooperation until that 
time.’ Hence I wish my resignation to take effect at 
once. 


On the following day Professors W. H. 
Hudson and C. L. Little presented their 
resignations. Professor Hudson’s letter 
reads : 


President Jordan—Dear Sir: For more than a 
year I have for personal reasons contemplated pres- 
ently severing my connection with Stanford Univer- 
sity. Recent events now precipitate my decision to 
do so. 

As you are well aware I was from the first in 
strongest opposition to the new policy of the univer- 
sity inaugurated in the dismissal of Dr. Ross—a 
policy destructive of those first principles of academic 
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freedom upon which, as you have repeatedly said, the 
university was originally founded. Ever since the 
occurrence of that incident I have seriously doubted 
whether it would be possible for me, consistently 
with my opinions, to retain my position in this 
faculty. But now that in further pursuance of such 
policy, you have seen fit to demand the resignation 
of aman whom you yourself, in common with all 
who have known him, have long regarded as one of 
our ablest scholars and noblest teachers, for no other 
reason than that furnished by his just condemnation 
of the action of the university authorities—now that, 
in this way, you have clearly shown that it is the in- 
tention of the university to inhibit fair criticism of 
its methods no less than frank discussion of public 
affairs, no doubt is left in my mind as to my course. 
Whatever plans I might otherwise have made I can- 
not under existing circumstances continue to hold my 
chair. I therefore tender you my resignation, to 
take effect at your pleasure. 


Professor Little wrote : 


President Jordan—Dear Sir: Ever since the dis- 
missal of Dr. Ross, against your protest, for express- 
ing in the discussion of public questions opinions dis- 
pleasing to Mrs. Stanford, I have considered whether 
I, who hold similar opinions, could be willing to re- 
main in the faculty of Stanford University.. Your re- 
cent call for the resignation of a man whose ability 
and independence of character I have admired for 
twenty years, because he uttered, in a form courteous 
to you and to Mrs. Stanford, condemnation of a 
policy destructive of the academic freedom in which 
you profess to believe, put an instant end to my inde- 
cision. 

I hereby resign my chair as professor of mathemat- 
ics in Leland Stanford Jr. University, to take effect at 
your convenience. 


To these letters Professor J. C. Branner, 
acting president, replied on the same day, 
in identical terms, as follows: 


Professor William H. Hudson, Stanford Univer- 
sity—Dear sir: Your resignation as Professor of Eng- 
lish literature, in the Leland Stanford Junior Univer- 
sity, addressed to President Jordan, has been handed 
to me as acting president. 

Waiving the question of the validity of the reasons 
you put forward for your action, I hereby accept 
your resignation, to take immediate effect. 


David E. Spencer, associate professor of 
history, has subsequently resigned. 
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SCIENTIFIC BOOKS. 

Text-Book of Physiology. Edited by E. A. 
Scuarer, LL.D., F.R.S., Professor of Phys- 
iology, University of Edinburgh. Edinburgh 
and London, Young J. Pentland; New 
York, The Macmillan Co. Vol. II. 

In the preface to the first volume, issued 
nearly two years ago, it is stated that ‘the want 
ofa text-book in the English language to which 
students could turn for information beyond 
that contained in the ordinary manuals has 
long been felt by teachers of physiology (in 
England). ‘The most extensive of the exist- 
ing text-books do not aim at giving the full 
and precise information, nor the references to 
original authorities which are required by the 
advanced student.’ The object of the work, 
the second and final volume of which is 
now before us, is to supply this want. The 
object is an excellent one. But when we 
enquire how far the editor and his able col- 
laborators have succeeded in their laudable 
aim, we feel bound to answer that the execu- 
tion does not in all points correspond with the 
design. Not that the book is devoid of good 
qualities. In certain respects its merits are 
conspicuous. No text-book of physiology in 
the language is more accurate. None is so ex- 
tensive in its scope. Few are so scientific in 
treatment. But as regards its avowed purpose 
it labors under a serious, if not a fatal, defect. 
The ‘advanced student’ for whom it is in- 
tended scarcely exists at present. The 
twentieth century, which, as the newspapers 
have assured us, holds so many wonders in its 
womb, may in the fullness of time produce 
from the strangely miscellaneous contents of 
that mysterious receptacle some such miracle 
of precocious learning. In this year of grace 
1901, he is, we fear, almost as much an abstrac- 
tion as Macaulay’s omniscient schoolboy. We 
can hardly help thinking, indeed, that what- 
ever may have been the original plan of the 
book, the editor has not always been able to 
prevent his contributors from running away 
from him, or the contributors their subjects 
from running away with them. The conse- 
quence is that while some of the authors have 
evidently had in mind as their model the ex- 
haustive ‘Handbuch’ of Hermann, and have 
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treated their respective themes with a wealth 
of illustrative detail and a copiousness of 
reference which leave little to be desired for the 
purposes of the professional physiologist, the 
contributions of others are such in contents and 
style as a student of actual flesh and blood, 
who had diligently improved his time in the 
physiological department of a medical school 
of actual brick and mortar, might. hope to read 
with intelligence and profit. 

We are far from supposing that a book on 
the lines of the ‘ Handbuch,’ addressed to expert 
physiologists, is without value. On the con- 
trary, we believe that if Professor Schafer and 
his talented coadjutors, starting with the pres- 
ent work as a basis, expanding what is incom- 
plete and retrenching what is too elementary, 
were to develop it into a really comprehensive 
treatise, and do for the physiology of the be- 
ginning of the twentieth century what Hermann 
and his fellow-workers did for the physiology 
of the early eighties of the nineteenth, they 
would confer a greater benefit on the cultivators 
of the science in all lands than a dozen Richet’s 
Dictionaries will ever do. But in order that 
this may be accomplished, the impossible task 
of crowding into 2,200 pages a far greater 
volume of knowledge than Hermann twenty 
years ago was barely able to grapple with in 
more than 5,000 pages, would have to be 
frankly given up, and the idea of combining 
within the same boards a book for students and 
a book for experts once and for all abandoned. 

When all due deduction is made for the dis- 
crepancy between plan and performance, it 
would be unjust not to say that the work re- 
mains by far the most notable recent attempt 
ata systematic exposition of physiology on a 
large scale in any language. Upon the whole, 
too, it cannot be denied that the authors, while 
avoiding hypercriticism in handling the experi- 
mental results of others, have escaped the still 
more serious error of making their articles 
mere compilations in which all the facts that 
have crept into the literature are spread before 
the reader without indication of their relative 
authenticity and importance. Occasionally, 
however, but so rarely as to excite surprise, it 
would seem that the Rhadamanthus of the blue 
pencil must have nodded over his long task. 
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For instance, on p. 454 the notion that ‘the 
close agreement between the effect upon the 
functional changes (in nerve) of external COs, 
and of previous nerve activity, is an indica- 
tion that CO2 is produced during the active 
state,’ is mentioned without any warning to 
the innocent student that this is a mere airy 
speculation, such stuff, in fact, as only dreams 
and Croonian lectures are made of. By the 
way, it seems rather a pity that in a book of 
this size the use of such inaccurate contractions 
as CO» for carbon dioxide should have been 
countenanced for the sake of a petty saving of 
space. 

On p. 499, in the account given of the 
changes of conductivity produced in a nerve by 
the passage of electrical currents it is stated 
that the block is established during closure at 
the anode and after opening at the cathode. 
No mention is made of the well-known experi- 
ments of Hermann and others which demon- 
strate that the block at the cathode during 
closure of a voltaic current is relatively greater 
than at the anode, while after opening, this 
relation is reversed. 

On 48, the statement is made that in Stol- 
nikow’s determination of the output of the 
heart on the ‘ simplified circulation,’ the output 
was probably maximal on account of the low 
resistance to the outflow. It ought not to be 
left to the student to supply the criticism that 
the heart can not have been normally fed through 
the coronary arteries with a pressure of only 
30 or 40 mm. of mercury in the aorta, and 
therefore probably was not beating with normal 
strength. On the same page a comparison of 
Zuntz’s results on the output in the horse, ob- 
tained by a method theoretically perfect, with 
those of Tigerstedt in the rabbit, obtained by a 
method of dubious propriety, is concluded by 
the remark that when the output per second is 
expressed as a fraction of the body-weight the 
results of the two observers roughly agree. 
The reader would inevitably draw from this 
passage the inference that the accuracy of Ti- 
gerstedt’s numbers is supported by this agree- 
ment. The exact opposite is the case. For it 
is well established that the output of the heart 
is much greater in proportion to the body- 
weight in small animals than in large. If, then, 
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Zuntz’s results are right for the horse, Tiger- 
stedt’s can not be right for the rabbit. 

We are glad to see that Dr. Gaskell in his 
article on the contraction of the cardiac muscle, 
written in the interesting and almost autobio- 
graphical style so characteristic of this author 
when he handles this theme, has at last rid 
himself of the picturesque hypothesis that the 
positive electrical variation, observed by him in 
the quiescent auricle of the tortoise on stimula- 
tion of the vagus, indicates ‘anabolic’ changes 
in the muscular fibers, while the negative 
variation seen on stimulation of the augmentor 
nerves of the quiescent ventricle of the frog or 
toad indicates ‘katabolic’ changes, and has 
adopted the more prosaic view of other writers, 
that the electrical changes are simply asso- 
ciated with alterations in the tone of the heart 
muscle too small to be easily seen. 

The contributors to this and the previous 
volume include most of the prominent workers 
in English physiology ; and nearly all write 
upon subjects the knowledge of which they 
have advanced by their own labors. Thus, 
Dr. Leonard Hill, in one of the best articles in 
the book, treats of the circulation ; Sir J. Bur- 
don Sanderson, of striped muscle, including 
the electrical phenomena of this tissue, in the 
investigation of which he stands facile princeps 
in the English-speaking world; Professor 
Gotch, of nerve and electrical organ; Pro- 
fessors Schafer and Sherrington, of the central 
nervous system; Dr. Langley, of the sym- 
pathetic and allied systems; Professor Hay- 
craft, of animal mechanics, taste and smell; 
Professor {McKendrick and Dr. Gray, of the 
ear and voice; Professor Starling, of the 
muscular and nervous mechanisms of the di- 
gestive tract, etc.; and Dr. Rivers, of vision. 

G. N. I. S. 


Die Lehre vom Skelet des Menschen, unter be- 
sonderer Bertichsichtigung entwickelungsge- 
schichtlicher und vergleichend-anatomischer 
Gesichtspunkte und der Erfordernisse des 
Anthropologischen Unterichtes an hoheren 
Lehranstalten, bearbeitet. Von Dr. F. 
FRENKEL, Professor am Konigl. Gymnasium 
zu Gottingen. Mit 81 Textfiguren. Jena, 
Gustav Fischer. 1900. 
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We have given the title at length, cumber- 
some as it is, because it expresses the nature of 
the work, and because this book has the merit 
of being what it pretends to be. More than 
that, it is the successful working out of a well- 
considered and philosophical plan. The pur- 
pose, in short, is to offer to students a guide to 
the general principles governing the morphol- 
ogy of the human skeleton, considered accord- 
ing to development and comparative anatomy. 
The great beauty of the book is the subordina- 
tion of details to principles. It does not teach 
the bones as they must be taught to a student 
of medicine, but we wish that all medical stu- 
dents could have been put through this book 
before the beginning of their medical studies. 

With the bones are very properly considered 
both cartilages and ligaments. It is not the 
disjointed skeleton that is before us, but the 
real framework of the body. There is first a 
short chapter on the histology of bone and the 
other connective tissues involved, and then we 
begin the development of the skeleton from the 
chorda dorsalis. Then we have the shapes of 
bones, their connections, the development of 
joimts and the various kinds. Then we come 
to the description of the particular parts of the 
skeleton with the scientific significance dwelt 
upon and the details suppressed. What a relief 
from the compendium of anatomy which thinks 
well of itself because it gives the several surfaces 
of the orbital process of the palate bone! On 
the other hand, to take one example of many, 
how interesting to have the comparative anat- 
omy of the malar bone! 

It is not necessary to discuss the book in 
further detail. There are many morphological 
questions concerning which different opinions 
may be held, and an author is not necessarily 
wrong even if the reviewer should not agree 
with him on all points. That the plan of the 
book is good and that the aim of the author has 
been true is praise enough. We will add, 
that we wish someone would ‘do it into Eng- 
lish.’ THomMAS DwicuHr. 

HARVARD MEDICAL ScHooL. 


Evolution of the Thermometer, 1592-1743. By 
HENRY CARRINGTON Bouron. Easton, Pa., 
The Chemical Publishing Co. 1900. 98 pp. 
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This neatly printed and tastefully bound 
little monograph will be of interest to all 
physicists and chemists, and to the general 
public as well, for it deals with one of the most 
indispensable instruments in every laboratory, 
and one which, almost alone of those used by 
scientific men, has become an instrument of 
interest and use in every household. 

In dispelling the fallacies and clearing away 
the obscurities which have enveloped the evo- 
lution of the thermometer, Dr. Bolton has 
again placed scientific men under an obligation, 
while at the same time he has afforded them 
an hour’s entertaining reading. 

The book opens by disposing of the oft-re- 
peated claims that the inventor of the ther- 
mometer was Drebbel. The first use of the 
name, thermometer, and the first accurate 
description, comes from Leurechon in 1624, but 
the real inventor of the instrument was Galileo, 
and the date between 1592 and 1597. This is 
proved, not from any statements of the in- 
ventor, but from letters written to him, and 
the proof is complete. This first thermometer 
consisted of a bulbed tube, inverted in colored 
water, in which the liquid rose and fell with 
the temperature of the bulb. With such an 
instrument Sanctorius discovered that there 
was a normal body temperature. In 1632 
Jean Rey made a water thermometer, in which 
the expansion of a fluid replaced that of air, 
and not long after this Ferdinand II. of Tus- 
cany, by sealing the top of the tube, gave ap- 
proximately the modern form to the instrument. 
Mercury had been previously used to show 
expansion by heat, but in 1714 Fahrenheit 
constructed the first mercury thermometer 
with a reliable scale. 

Many different scales have at various times 
been applied to the thermometer, and in most 
of them the graduation has been almost purely 
arbitrary. The origin of the Fahrenheit scale 
is involved in much obscurity. Réaumur was 
the first to use the melting point of ice for 
zero, while his boiling point of water, 80°, was 
obtained by the expansion of one thousand 
parts of 80 per cent. alcohol between the freez- 
ing and boiling points of water. As this was 
eighty parts, he used this number for his higher 
fixed temperature. The first to adopt 0° and 
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100° for the two points was Celsius, but in his 
instrument 0° represented the boiling point of 
water. Finally the change to the modern 
centigrade scale was made independently by 
Christin of Lyons and Strémer of Upsala, in 
1748. With this date, Dr. Bolton’s story of 
the evolution of the thermometer ends. 

At the close of the book is given a table of 
the relative values of thirty-five different scales 
which have been used at various times; a 
chronological epitome; a list of authorities, 


and an index to the book. 
Ao 1, Jel 
BOOKS RECEIVED. 


A Treatise on Elementary Dynamics. H. A. ROBERTS. 
New York and London, The Macmillan Company. 
1900. Pp. xi+258. $1.10. 

An Introduction to Modern Scientific Chemistry. LAs- 
SAR-COHN. Translated byM.M. Partison Murr. 
New York, D. Van Nostrand Company. 1901. 
Pp. viii 348. $2.00. 

The Foundations of Botany. 

- Boston, Ginn & Company. 1901. 
v + 257. 


JOSEPH Y. BERGEN. 
Pp. x+ 412); 


SCIENTIFIC JOURNALS AND ARTICLES. 

In the November—December number of the 
Journal of Geology James Perrin Smith discusses 
the ‘Principles of Paleontologic Correlation.’ 
He lays great stress on interregional zones and 
concludes that correlations upon homotaxis 
and synchronism should not be very different. 
Under ‘Contributions from Walker Museum’ 
H. C. Case describes ‘The Vertebrates from the 
Permian Bone Bed of Vermillion County, IIli- 
nois.’ A forty-page article by C. R. Van Hise 
on ‘Some Principles controlling the Deposition 
of Ores’ discusses the concentration of ores by 
underground water. He urges a new and nat- 
ural classification of these ore deposits based 
upon their genesis, believing that such a divi- 
sion would also be of the greatest importance 
in the practical problems of engineers. 

THE contents of the Journal of the Boston So- 
ciety of the Medical Sciences for December 4, 
1900, are as follows: ‘Demonstration of a 
Photomicrograph of the Bacillus of Soft Chan- 
cre,’ by F. B. Mallory; ‘The Etiology of the 
Chancroid,’ by Abner Post; ‘A Simple Method 
of cultivating Anaérobic Bacteria,’ by James H. 
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Wright; ‘Occurrence of the Typhoid Bacillus 
in Suppurative Processes and in the Feetus,’ 
by Oscar Richardson, being the annotated rec- 
ord of a number of cases, and ‘ Observations on 
Milk Coagulation and Digestion,’ by Franklin 
W. White. 


The Plant World for December, 1900, opens 
with a popular article on ‘Irises,’ by F. H. 
Knowlton, in which he notes that there are 
about 160 species, and W. J. Beal presents, 
with illustrations, ‘A Few Observations on 
Root Hairs’; Arthur Hollick gives ‘An Ex- 
ample of Deductive Reasoning,’ this being that 
the bottom deposits in a small swamp on Staten 
Island should represent the Quaternary age, a 
deduction that was verified by the excavation 
of the swamp. Edward Hale Brush gives some 
notes on ‘ Horticulture and Landscape Garden- 
ing at the [coming] Pan-American HExposi- 
tion.’ 


The Auk for January contains two biograph- 
ical sketches, ‘In Memoriam: Elliott Coues,’ 
by D. G. Eliot, and ‘In Memoriam: George 
Burritt Sennett,’ by J. A. Allen, both accom- 
panied by portraits. Outram Bangs gives some 
observations on ‘Birds of San Miguel Island, 
Panama,’ incidentally describing four new spe- 
cies. James H. Fleming presents ‘A List of 
the Birds of the Districts of Parry Sound and 
Muskoka, Ontario,’ comprising 196 species, and 
E. W. Nelson gives ‘Descriptions of Five 
New Birds from Mexico.’ ‘The Sequence of 
Moults and Plumages of the Laride’ (Gulls and 
Terns) is discussed by Jonathan Dwight, Jr., a 
subject that has received little attention, save 
at the hands of Brehm, in 1854. John H. Sage, 
the secretary, has an abstract of the ‘ High- 
teenth Congress of the American Ornithologists’ 
Union.’ ‘The ‘Report of the Committee on the 
Protection of North American Birds for the 
Year 1900,’ by Witmer Stone, shows that while 
much has been accomplished, a great deal 
remains to be done, and that decided help may 
be hoped for from the recent “Lacey Bill.’ 
William Dutcher gives the ‘ Results of Special 
Protection to Gullsand Terns obtained Through 
the Thayer Fund,’ the expenditure of $1,400 
haying resulted in the preservation of many 


birds. 
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Terrestrial Magnetism for September, which 
has just appeared, contains a portrait and bio- 
graphical sketch of Professor Arthur Schuster. 
Among other articles in the number are ‘The 
Present Status of our Knowledge of the Earth’s 
Magnetism,’ by A. Nippoldt; and ‘Note sur 
une cause d’erreur dans la détermination de la 
déclinaison magnétique,’ by H. Morize. 


THE first number of the Journal of Hygiene, 
published by the Cambridge University Press 
and edited by George H. F. Nuttall, lecturer 
in bacteriology and preventive medicine in the 
University of Cambridge, late associate in hy- 
giene in the Johns Hopkins University, Balti- 
more, is announced for immediate issue. The 
provisional table of contents is as follows: 


‘Introductory’ by Sir John Simon, Professor Wil- 
liam Osler and the Editor. 

‘Studies in Relation to Malaria.’ 

I. ‘The Geographical Distribution of Anopheles 
in Relation to the Former Distribution of Ague in 
England,’ by G. H. F. Nuttall, Louis Corbett and T. 
S. Pigg. 

II. ‘ The Structure and Biology of Anopheles,’ by G. 
H. F. Nuttall and Arthur E. Shipley. 

‘Pathogenic Microbes in Milk,’ by E. Klein. 

‘Industrial Lead Poisoning,’ by T. M. Legge. 

‘A Rapid Method of determining Carbonic Acid in 
Air,’ by John Haldane. 

‘The Cause of the Red Color in Salted Meat,’ by 
John Haldane. 

‘ Artificial Modifications of Toxines, with Special 
Reference to Immunity,’ by James Ritchie. 


La ewille des jeunes naturalistes, edited by 
Mr. Adrien Dollfus, 35 Rue Pierre-Charron, 
Paris, having existed thirty years, has taken the 
opportunity of improving its appearance and 
intends to concentrate its efforts mainly on the 
natural history of western and central Europe 
with the adjacent regions around the Mediter- 
ranean. The library at the disposal of sub- 
seribers to La Feuille now contains about 42,000 
memoirs and 300 scientific journals. The 
November, December and January numbers, 
which are those that have as yet appeared of 
this new series, amply fulfill the promise made. 
The most notable article is ‘ Revision des espéces 
de Tritons du genre Huproctus Gené, suivi d’un 
apercu des Urodéles de la région paléarctique 
du sud-ouest,’ by Dr. W. Wottersdorff. 
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SOCIETIES AND ACADEMIES. 
NEW YORK ACADEMY OF SCIENCES. 


SECTION OF ASTRONOMY, PHYSICS AND 
CHEMISTRY. 


A REGULAR meeting of the Section was held 
at 12 West 31st St., New York, on the evening 
of January 7, 1901. Professor Harold Jacoby, 
of Columbia University, gave an account of a 
“New Telescope for Photographing the Pole of 
the Heavens.’ He announced that this plan 
of photographing the close polar stars had 
made material progress. A special instrument 
has been constructed and mounted at the Ob- 
servatory at MHelsingfors, Finland. Photo- 
graphs of the actual instrument in position for 
use were exhibited. It is planned to make 
photographs with this instrument in which the 
close polar stars will trace out ‘trails’ on the 
plate corresponding to their diurnal motion. 
The effects of refraction, etc., having been 
eliminated by computation, it is possible to ob- 
tain from such photographs the exact position 
of the celestial pole among the stars and on the 
date of observation. The intercomparison of 
results taken on dates six months apart should 
furnish a new determination of the constant of 
aberration, and photographs taken annually 
throughout a series of years should determine 
the constant of nutation and ultimately perhaps 
even that of precession. 

The actual observing with the instrument 
will commence in the spring, as soon as the 
Helsingfors astronomers have finished with the 
observations of Eros now in progress, and the 
plates will be sent to Columbia University, 
New York, for measurements and reductions. 
An outline of the method to be used, together 
witha preliminary trial of the same, has already 
been published by Professor Jacoby, under the 
title ‘ Photographic Researches near the Pole of 
the Heavens,’ Bulletin of the Imperial Academy 
of Sciences of St. Petersburg, 5th Series, Vol. 9, 
p. 41, June, 1898. 

Mr. George B. Pegram, of Columbia Univer- 
sity, read a paper on the ‘ Reflection of Light 
from White Surfaces.’ This was an experi- 
mental study of some white surfaces with re- 
gard to the relation between the intensity of 
the reflected ray and the angles of incidence 
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and reflection. It was carried out by means of 
a special photometer, allowing the use of any 
desired angles of incidence and of reflection. 
Among the surfaces tested were plaster of 
Paris, several kinds of unglazed paper, com- 
pressed powders of several kinds, powders not 
compressed, but gently smoothed with a metal 
plate, and finally a surface made by allowing 
fine plaster dust to settle from suspension in the 
air on a suitable plate. These surfaces in the 
order named, showed decreasing polarization of 
the reflected light, and less approach to specu- 
lar reflection. The fine dust surface showed no 
polarization, and almost no tendency to regular 
reflection. The results with this surface, as 
shown by sets of curves, follow pretty closely 
the old Lambert’s, or cosine, law, 


Intensity = A cos7cosr. 


with some departure when both angles were 
very large. With all the other surfaces the de- 
parture was very great for angles greater than 
70°. Contrary to the results of Mr. Wright 
(Phil. Mag., Feb., 1900), these experiments were 
quite in accord with the demand of theory that 
the intensity of the reflected ray should be ex- 
pressed as a symmetric function of the angles 
of incidence and reflection. 
WILLIAM S. Day, 
Secretary. 


CHEMICAL SOCIETY OF WASHINGTON. 


THE regular meeting was held on December 
13, 1900. The first paper was read by Dr. 
Bigelow and was entitled, ‘The Composition of 
the Ash of Meat Extracts,’ by W. D. Bigelow 
and H. McK. Chace. The relation between 
solids and ash and between the several ash con- 
stituents were discussed in analyses of about 
40 commercial meat extracts and of juices pre- 
pared from fresh beef. 

The second paper, read by Dr. Cameron, was 
entitled, ‘ Formation of Sodium Carbonate or 
Black Alkali by Plants,’ by F. K. Cameron. 
The view popularly held, to which Hilgard, 
Goss and others have called attention, is found 
to be correct. It seems probable that the phe- 
nomenon is very widespread, but does not as- 
sume practical importance, except under special 
conditions in the arid regions. A discussion of 
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the réle of mineral nutrients in soil solutions 
accompanied the consideration of the data ex- 
perimentally determined. 

The last paper, read by Dr. Cameron, was 
entitled, ‘Resistance by certain Plants to Black 
Alkali,’ by F. K. Cameron. It has been found 
that a few plant specimens exist which can 
grow in soils containing much sodium carbonate. 
Three such plants were examined. It was 
found that these plants had an organic acid or 
acids formed on their surface, sufficiently strong 
to decompose alkaline carbonates. It is be 
lieved that this acid, or acids, aid in lowering 
the concentration of the alkaline carbonates in 
the soil immediately about the plants, and thus 
protect the root crowns from the caustic action 


of the black alkali. 
WILLIAM H. KrueG, 


Secretary. 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


THE 527th meeting was held January 5th, the 
new President, Mr. Walcott, Director of the 
Geological Survey, in the chair. The evening 
was devoted to geodetic papers. 

Mr. Himbeck presented informally the ques- 
tion of an apparent error arising in transit ob- 
servations from the fact that at a locality where 
there is local attraction of the plumb line the 
geodetic meridian and the astronomical merid- 
ian differ sometimes as much as 30’. 

The first regular paper was read by Mr. Isaac 
Winston on ‘The Thirteenth General Confer- 
ence of the International Geodetic Associa- 
tion,’ held at Paris last fall, at which 17 
countries were represented, and to which he 
was a delegate. The principal papers pre- 
sented there dealt with recent work at gravity 
stations, the question of variation of latitude, 
the proposed revision of older triangulations in 
France and Peru, the nickel-steel alloy with 
small coefficient of expansion, and the recent 
and prospective measurements of terrestrial 
ares. [This paper is printed above. | 

Mr. Schott followed with an interesting his- 
torical account of such measurements, pointing 
out that the Clarke spheroid agreed better than 
Bessel’s with the American observations. Mr. 
Hayford described more fully the simple new 
nadir-zenith apparatus of Cornu, to which ref- 
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erence had been made, the purpose of which is 
to determine the zenith distance of stars cul- 
minating very near the zenith. 

The second regular paper was by Mr. Hay- 
ford on ‘ The New Precise Leveling Instrument’ 
of the Coast and Geodetic Survey, with exhibi- 
tion of it. The instrument is very low and 
stable, the new iron nickel alloy is used, the 
level tube is sunk well into the telescope tube, 
the parts are not reversible as formerly, and an 
auxiliary telescope with mirror is provided for 
the left eye to read the ends of the bubble. 
Field experience shows that both rapidity and 
accuracy of working have been much increased 
by the use of the new instrument. [The full 
description will be published elsewhere. ] 

CHARLES K. WEAD, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 


WHOSE FAULT AT THE U. S. NAVAL OB- 
SERVATORY. 


To THE EDITOR oF SCIENCE: It is natural 
and very proper that the Superintendent of the 
Naval Observatory should defend his institu- 
tion, even vigorously, against charges, where 
he conceives there is ground for believing there 
has been lack of fair play. The delicate task 
imposed upon the Board of Visitors should evi- 
dently have been sufficient motive for safe- 
guarding their report against the suspicion of 
unfairness, if any has been shown, by first giv- 
ing full credit to the existing organization in 
preparation for their suggestions looking to an 
improvement. Otherwise, the entire affair will 
degenerate into a dispute, and that is the most 
hopeless basis upon which to approach Congress 
for remedial legislation. 

Your editorial in SctmnceE of January 4, 1901, 
on the ‘Naval Observatory Report’ does not 
seem to be free from the objection that it 
charges against the administration of the Ob- 
servatory certain results which do not in reality 
belong there. You blame it for the removal of 
the Magnetic Observatory to its present site, 
and for the imperfections of the instrumental 
apparatus acquired during the past thirty years. 
It is very easy to misplace responsibility, but in 
a discussion of this kind it ought not to be 
done; and the fact is admitted that in such 
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matters of administration the executive acts 
upon the advice of his subordinates. Now, 
certainly, there could not be two more con- 
spicuous examples chosen to show that, where 
the astronomers have had their own way, the 
blame is being shifted to the chief. For it is 
well known that the magnetic observatory was 
moved by the counsel of the Astronomical Di- 
rector, in cooperation with that of a prominent 
visiting English astronomer, and against the 
arguments of the professor in charge of the 
magnetic work, and all others in Washington 
interested in magnetic observations. The ac- 
tion of neighboring trolleys and dynamos was 
pointed out, but the wish to possess the equip- 
ment overruled the interests of science. The 
fact that the work of the magnetic observatory 
has not been otherwise efficient is partly due 
to the appointment of untrained officers of the 
Navy to conduct the operations, and this is 
of course a matter of administration. In the 
planning of new instruments the astronomers 
have for a long while had their head, and if they 
chose to experiment in novel constructions 
and to entrust the building of the instruments 
to American firms, they ought at least to re- 
lieve the administration, which simply ex- 
pressed their decisions, of the blame for an un- 
satisfactory outcome of that kind. 

This brings up the problem of administration. 
There are two types of organization, the first, 
where there is a strong head and a corps of 
subordinates who are his assistants, and over 
whom his decisions are final, of which the ob- 
servatories at Cordoba and Harvard College 
are examples; then there are staffs formed of 
practically independent professors whose real 
bond of union is cooperation, of which the Naval 
Observatory is an example ; other observatories 
have a mixed system in operation. The first 
type is calculated to put out a large mass of 
routine work, and to do immense pieces of ob- 
servation and reduction along well-understood 
simple lines; the second type is suited for 
scientific researches into unexplored territory, 
where the initiative and the successful progress 
depends entirely upon the personality of the 
astronomer. No chief by executive order can 
aid his research, and the heads of institutions are 
always only too glad to support the work of men 


JANUARY 25, 1901.] 


who show real capacity, and the persistency 
required to bring things to a conclusion. This 
type of organization is the one in keeping with 
the highest requirements of modern science, 
where a work is allotted by choice or natural 
selection to a man, and he is given the oppor- 
tunity to develop it. Ifin such a body of men 
cooperating for a common good, there should 
enter jealousy, dissension and rivalry, the end 
will be defeated, but by no fault of the system. 
The astronomers of the United States should 
consider seriously whether it is wise to debase 
an organization which gives the utmost pos- 
sible freedom to the individual astronomer, and 
supplant it with a scheme where authority at 
the top limits the scope of operations to the will 
of one man. 

The executive in the large Government sur- 
veys is so far burdened down with administra- 
tive duties, finances, correspondence, mediation 
between Congress and the public, that it is 
quite impracticable for him to devote energy 
to the advanced problems of the day. A scien- 
tist can take up these duties only by abandon- 
ing his researches, and it is little more than a 
dream to suppose that one can carry both along 
together. The proper attitude is that of co- 
operation between the administrator and the 
astronomer engaged in practical research, and 
I am quite persuaded that the officers of the 
Navy, in the Bureau and at the Observatory, 
have been quite as faithful to their duties as 
the astronomers to their tasks. Lack of co- 
operation, from whatever cause it may arise, is 
not to be remedied by legislation ; this may de- 
stroy the free chance to cooperate by introduc- 
ing subordination, but it would be a step back- 
ward, and it should be taken only when a body 
of American astronomers can not be selected, 
who are willing to make the most of their 
splendid opportunities. Furthermore, the at- 
tachment of the Observatory to the Navy De 
partment has been the source of its prosperity, 
in that it has thus secured liberal and generous 
congressional action through half a century. 
Now Congress has not yet felt that its duty lies 
in establishing and supporting an astronomical 
observatory for research only, no matter how 
valuable this might be to the world at large. 
Its theory is that a practical quid pro quo must 
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be given for the people’s money. The fact that 
the Navy needs a Nautical Almanac and a 
time service, and that these are practical utili- 
ties has been the ground for the annual appro- 
priations. There is no other Department of 
the Government better fitted to press such 
claims upon Congress than the Navy, and to 
abandon this utilitarian ground would be to 
diminish the financial resources of the institu- 
tion. As matters now stand there is no pros- 
pect of being able to persuade Congress to sup- 
port such a research observatory ; under the 
circumstances the nearest we can come to it is 
the free cooperation of the astronomers in the 
Naval Observatory. If these ‘lay down’ be- 
hind their commissions, or if their ‘human na- 
ture’ is too much for their good sense and the 
progress of science, there is no question where 
the responsibility should be placed. If it be 
true that the past generation at the Observatory, 
consisting of able, honorable men, failed to ac- 
complish all they expected to do, may we not 
hope that the spirit of mutual cooperation be- 
tween the executive and scientific staff, and the 
professors one with another, may still be the 
true remedy, rather than an angry discussion 
or any type of restrictive legislation which 
could be devised ? 
FRANK H. BIGELOW. 
WASHINGTON, D. C., January, 10, 1901. 


POTASSIUM NITRATE IN WYOMING. 


Last fall Mr. Victor Milward, of Dayton, 
Wyoming, sent me a small package of mineral 
which he wished tested for nitrates. The sam- 
ple was a dark brown color, pulverent and con- 
tained a large amount of sand. Upon testing 
the substance I recognized that it was a nitrate 
and, in looking for the base, potassium was found 
in unusual quantities. Mr. McClelland an in- 
structor in this department made a preliminary 
analysis and found that the sample contained 
upwards of fifty per cent. of potassium nitrate, 
and that it was nearly pure. Sodium was not 
detected. Mr. Milward was informed of his 
discovery and encouraged in making further in- 
vestigations, and also asked to furnish some 
data as to his discovery and its extent. Later 
a number of samples of dark colored sandstone 
were received, that had been taken from 
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various depths and also a specimen from the 
surface of the prospect. The samples did not 
contain any of the salt except the one taken 
from the very surface. On this the nitrate was 
a coating about a quarter.ofan inch in thickness, 
and, as the previous sample sent, was approxi- 
mately pure potassium nitrate. So far, the 
salt found is in very limited quantities and there 
are no explanations to offer for its existence or 
accumulation. It is evident that it has been 
brought in and deposited upon the sandstone 
but the source has not been detected. Owing 
to the winter months being close at hand when 
the discovery was made, it was not possible to 
carry on any extended examination. Potassium 
nitrate has been found in very minute quanti- 
ties in the Leucite hills by Cross ; this, however, 
is the most important discovery ever made in 
the State, and may result in the location of 
nitrate deposits of commercial importance. 
WILBuR C. KNIGHT. 
GEOLOGICAL LABORATORY, 
UNIVERSITY OF WYOMING, 
Jan. 16, 1901. 


CURRENT NOTES ON PHYSIOGRAPHY. 
SOUTHERN WISCONSIN. 


“THE Geography of the Region about Devil’s 
Lake and the Dalles of the Wisconsin’ by R. 
D. Salisbury and W. W. Atwood (Wis. Geol. 
and Nat. Hist. Survey, Bull. v, Educational 
series, 1, Madison, 1900), is a significant publi- 
cation if for no other reason than that it is 
concerned with geographical features and that 
it is a State publication ‘primarily designed 
for use in the schools.’ State surveys have 
been very slow in coming to recognize their 
responsibility in this direction; and we are 
glad to see Wisconsin now following Missouri, 
New Jersey and Maryland. The region de- 
scribed includes a typical resurrected mountain, 
Baraboo ridge, of Huronian quartzite, adjoined 
by a plain of erosion, too smooth over much of 
its extent to be called a peneplain, formed by 
the removal of paleozoic strata which once 
buried the ridge, and which still remain in 
isolated castle-like hills here and there over 
the plain, and more continuously in hilly up- 
lands farther southwest. The Dalles of the 
Wisconsin river are cut in the plain where the 
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river has been displaced by glacial action from 
its former course. The 150 pages of the report 
are illustrated by 38 plates and 47 figures, and 
closed with a good index. 


THE ISLANDS OF SOUTHERN CALIFORNIA. 


“A TopoGRAPHIc Study of the Islands of 
Southern California,’ by W.S. Tangier Smith 
(Bull. Dept. Geol., Univ. Cala., ii, 1900, 179- 
230) presents additional details concerning the 
features of this interesting group. The author 
points out that on a single shore line a wave- 
cut terrace of much strength may be developed 
where the coast has a moderate resistance and 
gentle slope, while hardly any shore marking is 
made where the coast is more resistant and of 
steeper slope. On San Clemente the rocks are 
relatively resistant and the general slope of the 
island is moderate; here wave-cut terraces at 
various levels have been remarkably developed 
and wonderfully preserved. 

The occurrence of such terraces suggests 
some observations regarding the origin of those 
plains, of erosion which now stand somewhat 
above sea level and are moderately dissected by 
streams, as in the Piedmont district of eastern 
Virginia and in the peninsula of Brittany. On 
both these plains the broad uplands are sheeted 
over with heavy soils of local weathering ; the 
valleys that dissect the uplands are narrow and 
steep-sided. If the plains were of subaérial 
origin the abundant soils would be an appro- 
priate feature; if the plains were the result of 
marine abrasion, the soils must have been 
developed by weathering on the wave-cut rock — 
floor in the same period of time as that required 
for the erosion of the narrow valleys. The 
terraces of San Clemente may perhaps afford 
means of comparing the rate of soil production 
and valley erosion, and thus of giving further 
evidence regarding the origin of the districts in 
question. 

DEECKE’S ITALIEN. 

A worRK on the general geography of a 
country should not be criticised too closely 
with regard to its physiographic chapters, for 
there are many other lines toward which the 
chiefinterest of the author may have been drawn 
more strongly. It is nevertheless instructive 
to examine the method of treating land forms 
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that is found acceptable in an important volume 
of a new series of geographical handbooks. 
Deecke’s work on Italy * treats in its first 
chapter the limits and area of the country ; in 
the second, the surrounding seas ; in the third, 
the history of exploration ; relief in the fourth, 
geological structure in the fifth, and climate 
and hydrography in the sixth and seventh. 
Then after 250 pages devoted to population, 
history, products and commerce, government 
and religion, the remaining}125 are given to 
the description of provinces (‘ Chorography’). 
In comment on this order, it may be said that 
it is not satisfactory from a physiographic 
standpoint to give a leading place to relief and 
a following place to geological structure; in 
such an order, relief must be treated empirically 
and to that extent imperfectly. Under hydrog- 
raphy many interesting details are given con- 
cerning certain rivers which have changed their 
courses in historical time—the Adige, the lower 
Po, and the Chiana between Tiber and Arno— 
but the development of rivers is hardly con- 
sidered. The provincial descriptions include 
much material of value, yet they omit many 
facts that would shed useful light on local to- 
pography. Taken all together, the book is 
certainly good, but it does not contribute much 
to the development of the new scheme of geo- 
graphical treatment that it is to be hoped may 
characterize similar works in the new century. 


NORWAY. 


A HANDSOME volume entitled ‘Norway, offi- 
cial publication for the Paris exhibition, 1900’ 
(Kristiana, 1900, 626 + xxxiy p., many plates, 
figures and maps) contains valuable chapters 
on topography, by Hansen; geology, by Reusch; 
and climate, by Steen, occupying 50 pages ; the 
rest of the volume being given to history, social 
conditions, commerce, etc. Hansen gives a just 
emphasis to normal and glacial erosion in his 
account of surface features. The highland is 
described as an immense mountain plateau, 
whose ‘even summits clearly indicate that it 
was originally a plain of denudation that has 
afterwards been forced up into an arch.’ The 

* ‘Bibliothek der Landerkunde’ herausgegeben von 
Dr. A. Kirchoff und Dr. R. Fitzner. Berlin, Schall. 
“Ttalien ’ von Professor Dr. W. Deecke, 1898. 
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summits that tower above it, being of harder 
rocks, may be supposed to have withstood the 
destructive forces which leveled the remainder. 
‘Actual connected mountain chains rising 
above lowlands at both sides do not exist.’ 
Canyon like valleys, cut in the uplifted high- 
land, were modified by strong glacial erosion, 
producing fiords. The mountains that rise 
above the highland frequently have sharp alpine 
forms with corries (botner) which are described 
as having been developed in névé fields above 
level of the glacial sheet. The glaciated area 
exposes bare rock over so much of its surface 
as stands above the old shore line that marks 
post-glacial submergence ; but below this line 
there are abundant sands and clays, affording 
arable land. The population is largely found 
below this level. 

The relation of Norway to Sweden is inter- 
estingly presented. Although the two coun- 
tries border each other along a boundary 
line that measures a thousand miles in length, 
by far the greatest part of this line lies on the 
uninhabited mountainous highland. The two 
countries are therefore separated rather than 
joined. Only three railroads and about a 
dozen highways cross the boundary. In 1898, 
only five per cent. of Norway’s goods-exchange 
crossed the land frontier by railway and only 
one third of one per cent. by other means, while 
ninety-five per cent. went by sea. 

Wm. Davis. 


UNITED STATES BOARD ON GEOGRAPHIC 
NAMES. é 

TuIs Board, to which is referred questions of 
disputed geographic nomenclature arising in 
the Executive Departments of the Government, 
held its monthly meeting January 9th. Philip- 
pine Island names were considered at some 
length. The Coast and Geodetic Survey is 
about to issue an atlas of the Philippine Islands. 
This atlas will contain about thirty maps made 
by Jesuit missionaries in the islands. It is 
preceded by an introduction, which, among 
other things, has three lists, comprising in all 
about 6,000 geographic names. These names 
are now in the final proof stage. The list was 
prepared and the proof corrected by Rev. 
Father Algue, 8.J., of Manila, but who has been 
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spending the winter in Washington. The Coast 
and Geodetic Survey asked the Board to adopt 
this list of names. The United States Hydro- 
graphic Office had previously submitted a manu- 
script list of about 4,000 coastwise names which 
list had been compiled in that office and asked 
for its adoption by the Board. To that request 
the Board had responded by recommending 
that it be submitted to Father Algue for com- 
ment, correction and criticism. This list with 
Father Algue’s criticisms, together with the 
Coast and Geodetic Survey list was presented 
and discussed and, as the outcome, both lists 
were referred to the Hydrographic Office for 
comparison with a view to discovering cases of 
discrepancy. 

The Board proceeded with its usual routine 
cases, deciding 21 of them. Most of these are 
minor features in different parts of the country, 
and thus of only local interest. For example, 
whether it is Bobs or Bobbs, Douglas or Dou- 
glass, Mullin or Mullen, Reem or Reams, etc. 
Such cases are for the most part easily disposed 
of by getting, by correspondence, local infor- 
mation. 

Two or three cases were of wider interest. 
For a county in Idaho the Board adopts the 
form Nez Perce (not Nez Perces) conformably to 
the uniform practise in that county and in 
Idaho. Fora river in southwestern Iowa the 
form Nishnabotna was adopted in place of sev- 
eral other forms which have been more or less 
used. For three glaciers in Glacier Bay, 
Alaska, were adopted the names Carroll (not 
Woods), Grand Pacific (not Johns Hopkins), 
and Rendu (not Charpentier). All these names, 
including the rejected forms, are still in use, but 
there has been confusion in their application. 
The Board follows the original usage as printed 
on Coast and Geodetic Suryey map No. 3,095 
(edition of July, 1899). 

Finally, one more case in Alaska may be 
mentioned. The easternmost point of Kadiak 
is supposed to be the one seen by Bering in 
1741 and by him called St. Hermogenes; on 
some charts written Hermogenes. Cook in 
1778 called it Greville. Some of the Russian 
charts call it Yelovoi (spruce) and others Tol- 
stoi (broad). Its supposed native name is 
Chiniak, which on one chart has appeared as 
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Tuniak. The present local usage is reported to 
be Chiniak and this was adopted by the Board. 


SCIENTIFIC NOTES AND NEWS. 

THE Geological Society of London has made 
the following awards for 1900: Wollaston 
medal, Dr. C. Barrois, Secretary of the Inter- 
national Geological Congress. Wollaston fund, 
Dr. A. W. Rowe, for papers on zonal geology 
and paleontology of the chalk of England; 
Bigsby medal, G. W. Lamplugh, of the British 
Geological Survey. Murchison medal to A, 
J. Jukes-Browne, ofthe same. Murchison fund, 
to T. 8. Hall, of Melbourne, for work on the 
Tertiary Geology of Victoria. Lyell medal to 
Dr. R. H. Traquair, pal-ichthyologist of Edin- 
burgh. Lyell fund to be divided between Dr. 
J. W. Evans, for work on Indian geology, and 
A. McHenry, of the Geological Survey of Ire- 
land. 

WILLIAM H. Crocker, of San Francisco, has 
offered to defray the expenses of a solar eclipse 
expedition to be sent by the University of Cali- 
fornia from the Lick observatory to Sumatra 
to observe the total eclipse of the sun on May 
17th. An astronomer and assistants will sail 
from San Francisco on February 19th to be 
absent until July. They will establish an ob- 
servatory camp somewhere within twenty miles 
of Padang, on the west coast of Sumatra. 


AT the revent International Congress of Hy- 
giene and Demography a committee was ap- 
pointed on the hygiene of streets, of which 
Dr. R. Hering of New York is the American 
member. 


AmonéG the honors conferred by Queen Vic- 
toria for the New Year are the K.C.B. on Sir 
William Turner, professor of anatomy in the 
University of Edinburgh, and baronetcies on Dr. 
William Church, president of the Royal College 
of Physicians, and Dr. Thomas: Barlow, a Lon- 
don physician. 

Proressor E. YON DRYGALSKI, of the Uni- 
versity of Berlin, has been elected an honorary 
corresponding member of the Royal Geograph- 
ical Society of London. 

THE Spencer Lens Company, Buffalo, N. 
Y., of which Dr. Roswell Park is president, 
announces that it has placed its scientific 
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department in charge of Dr. Hermann Kellner, 
who has been associated with Professor Abbe in 
the optical works of Carl Zeiss at Jena. Mr. 
Carl F. Dieckmann, who has also been em- 
ployed at the Zeiss optical works, has been 
engaged as superintendent. 


Dr. BusHRoD W. JAMES, of Philadelphia, 
has been elected president of the Pennsylvania 
Fish Protective Association. 


Mr. G. T. HASTINGS, who was last year as- 
sistant in botany in Cornell University, is this 
year teacher of science in the English Institute, 
Santiago, Chili. Mr. Hastings’s engagement is 
for five years, and during that time he expects 
to make a thorough study of the flora of the 
region. 


Dr. Victor C. VAUGHAN, professor of hy- 
giene in the University of Michigan, has been 
appointed to a third term as member of the 
Michigan State Board of Health. 


PROFESSOR EH. F. BUCHNER, of the depart- 
ment of psychology of New York University, 
has been elected an honorary member of the 
new French Société Libre pour ) Etude Psy- 
chologique de |’Enfant, of which Professor F. 
Buisson, of the Sorbonne, is president. 


THE Science Club of Northwestern Univer- 
sity held its last meeting on the evening of 
January 11th. The Club was addressed by Pro- 
fessor A. V. EH. Young on ‘A Century of Dis- 
covery among the EKlements.’ 


PROFESSOR WILLIAM HALLOCK, of Columbia 
University, gave on January 22d the second 
address before the Washington Academy of 
Sciences on the ‘Progress and Tendency of 
Science during the Nineteenth Century,’ his 
subject being physics. 

Dr. Davin T. Day, of the United States Geo- 
logical Survey, is giving a series of Columbia 
University lectures at the American Museum of 
Natural History on Saturday evenings, as fol- 
lows: January 5th, ‘The Mining Outlook of the 
Opening Century’; January 12th, ‘The World’s 
Mineral Wealth as shown at the Paris Exposi- 
tion’; January 19th, ‘The Petroleum Industry 
of the United States’; January 26th, ‘The 
Mineral Resources of Cuba, Porto Rico, Ha- 
waii and the Philippines.’ 
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THE Friday evening meetings of the Royal 
Institution of Great Britain opened on January 
18, 1901, when Professor Dewar was expected 
to give a lecture on ‘ Gases at the Beginning and 
End of the Century.’ 

Dr. HARTINGTON, who has been relieved from 
the position of head of the medical department 
of the University of West Virginia by the Board 
of Regents, has brought suit to recover $25,000 
from the president of the University. 


THE death is announced of M. Charles Her- 
mite, the eminent French mathematician, at 
the age of seventy-eight years. 

THE death is also announced at the age of 
seventy-five years of Dr. Potain, professor of 
medicine at various institutions in Paris since 
1876, member of the Academy of Medicine since 
1882, and of the Academy of Sciences since 1894. 


THE position of hydrographic draughtsman 
in the U. S. Coast and Geodetic Survey, at a 
salary of $600 per annum, will be filled by Civil 
Service examination on February 5th and 6th. 


WE are requested to state that a young Rus- 
sian gentleman, now living at St. Petersburg, 
who has done excellent work in physics and 
bacteriology, desires to find a position in the 
United States in the field of physiology or the 
applications of physics. Those interested in 
this matter will do well to correspond directly 
with His Excellency, Dr. H. Wild, 56 Englisch 
Viertel-Str., Zurich, Switzerland, or with Pro- 
fessor Cleveland Abbe, Washington, D. C. 


THE Carmichael prize of the Royal College 
of Surgeons in Ireland, which is of the value of 
£120, has been awarded to Mr. H. Nelson 
Hardy, F.R.C.S.Ed. for an essay dealing with 
the state of medicine, surgery and pharmacy in 
the United Kingdom. 

Tue Astley Cooper triennial prize of £300 
will be awarded by Guy’s Hospital, London, 
for an essay on ‘The Pathology of Carcinoma 
and the Distribution and Frequency of the Sec- 
ondary Deposits corresponding to the Various 
Primary Growths.’ The essays should be sent 
to Guy’s Hospital on or before January 1, 1904. 


THE New York Zoological Society has pre- 
sented the American Museum of Natural His- 
tory with the following specimens: A young 
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moose (Alces americanus), an equine deer (Cer- 
vus equinus),an orang utang (Simia satyrus), a 
loris (Nycticebus tardigradus), an ocelot (Felis 
pardalis), three bay lynxes (Lynx ruffus), a 
jaguarondi (felis jaguarondi), two black leop- 
ards (Felis pardus), a raccoon (Procyon lotor). 


At the 526th meeting of the Philosophical 
Society of Washington, held December 22, 1900, 
in the assembly room of the Cosmos Club, the 
following officers were elected for the calendar 
year 1901: President, C. D. Walcott, Geo- 
logical Survey; Vice-Presidents, R. Rathbun, 
Smithsonian Institution ; J. H. Gore, Columbian 
University ; C. Adler, Smithsonian Institution ; 
E. D. Preston, Coast Survey; Treasurer, B. R. 
Green, Library of Congress; Secretaries, J. F. 
Hayford, Coast Survey; C. K. Wead, Patent 
Office; General Committee, W. A. DeCaindry, 
War Department; G. W. Littlehales, Hydro- 
graphic Office; H. M. Paul, Navy Department ; 
F. W. True, National Museum; I. Winston, 
Coast Survey; J. E. Watkins, National Mu- 
seum; J. G. Hagen, Georgetown Observatory ; 
C. F. Marvin, Weather Bureau; L. A. Bauer, 
Coast Survey. 


AT the annual meeting of the Anthropological 
Society of Washington, on January 8th, the 
following officers were elected: President, W. 
H. Holmes; General Secretary, Hannah L. 
Bartlett; Treasurer, Perry B. Pierce; Curator, 
Mariana P. Seaman ; Councilors-at-large, Alice 
C. Fletcher, J. Walter Fewkes, and J. D. Mc- 
Guire. At the ensuing meeting of the Board 
‘of Managers the councilors were increased by 
the election of Weston Flint, F. W. Hodge, 
Walter Hough, George M. Kober, D. 8. Lamb, 
John H. McCormick, Edith C. Westcott and 
Thomas Wilson; and the organization was 
completed by selecting Walter Hough as Secre- 
tary to the Board, and designating the vice- 
presidencies as follows: Somatology, D. S. 
Lamb; psychology, Frank Baker; esthetology, 
W J McGee; technology, J. Walter Fewkes; 
sociology, George M. Kober; philology, J. W. 
Powell ; sophiology, Alice C. Fletcher. 


AT the annual meeting of the Columbia His- 
torical Society, held on January 7, 1901, officers 
for the ensuing year were elected as follows : 
President, John A. Kasson ; First Vice-President, 
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Ainsworth R. Spofford ; Second Vice-President, 
A. B. Hagner; Treasurer, J. Dudley Morgan ; 
Recording Secretary, Mary Stevens Beall; Cor- 
responding Secretary, M. I. Weller; Curator, 
James F. Hood ; Chronicler, William B. Bryan ; 
Managers (for term expiring in 1905), Lewis J. 
Davis and J. Ormond Wilson. 


Ir will be remembered that at the fourth In- 
ternational Zoological Congress, held at Cam- 
bridge in 1898, it was decided that the fifth 
Congress, in 1901, should be held in Germany. 
Announcement has now been made, says Nature, 
that the meeting place will be Berlin, on 
August 12-16, and the president, Professor K. 
Moebius, director of the zoological collection of 
the Natural History Museum, with Professor 
F. E. Schulze, director of the Zoological Insti- 
tute, as vice-president. The secretaries of the 
Congress will be Herr P. Matschie, Dr. M. 
Meissner and Dr. R. Hartmeyer. The treas- 
urers will be Herr H. Schalow and Herr Otto 
Stutzbach. Arrangements as to meetings and 
papers will be in charge of Professor L. H, 
Plate ; apartments and receptions will be under 
the care of Dr. L. Heck, and the lighter pleas- 
ures of the meeting will be managed by Dr. O. 
Jaekel. The meetings will be held in the Nat- 
ural History Museum and neighboring rooms 
of the University. Among the subjects to be 
brought before the Congress are the following: 
‘ Fossil Remains of Man,’ Professor Branco (Ber- 
lin); ‘ Vitalism and Mechanism,’ Professor Biit- 
schli (Heidelberg); ‘Theories of Fertilization,’ 
Professor Yves Delage (Paris); ‘The Psycholog- 
ical Attributes of Ants,’ Professor A. Forel (Mor- 
ges); ‘The Malarial Problem from a Zoological 
Point of View,’ Professor Grassi (Rome) ; ‘Mim- 
icry and Natural Selection,’ Professor E. B. Poul. 
ton (Oxford). After the conclusion of the Con- 
gress an excursion will be made to Hamburg 
for the purpose of visiting the Natural History 
Museum and Zoological Garden there, and also 
to Heligoland. Communications concerning 
the Congress shouid be made to the president, 
43, Invalidenstrasse, Berlin, N. 4. Admission 
to the Congress will be free to all zoologists 
and all friends of zoology. 


Ir is stated in Terrestrial Magnetism that the 
Magnetic Observatory at Cheltenham, Mary- 
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land, near Washington, D. C., which is to form 
the principal base station of the magnetic sur- 
vey of the United States, is now ready for the 
installation of the instruments. The buildings 
were constructed under the superintendency of 
Mr. J. A. Fleming, of the Coast and Geodetic 
Survey, who also drew up the plans. Dr. W. 
G. Cady, a graduate of Brown University, 
and of the University of Berlin, and a mem~ 
ber of the Division of Terrestrial Magnetism 
during the past six months, will have principal 
charge of the observational work. It is the 
intention to carry out at this observatory 
magnetic, meteorological, seismological, atmo- 
spheric-electric, and earth current observa- 
tions. 

AT the meeting of the New York Zoological 
Society on January 15th the ‘following officers 
were reelected: President, Levi P. Morton; 
Executive Committee, Levi P. Morton, ex-offi- 
cio; Henry F. Osborn, chairman; John L. 
Cadwalader, counsel; Charles T. Barney, John 
S. Barnes, Philip Schuyler, Madison Grant and 
William White Niles. The report of the Ex- 
ecutive Committee sets forth the necessity for an 
increase of annual membership to 3,000. The 
income is now $7,900 annually, and what is 
needed is an income of $30,000 annually. The 
report speaks of the increasing attendance, and 
says that with the additional increase from 
rapid transit the walks, paths and buildings 
will be taxed to their utmost. The total at- 
tendance for the year was 325,925. Regarding 


the funds appropriated by the city for mainte- 


nance of the park, the report has this to say: 
‘(For two years there has been a deficiency in 
maintenance, owing to no lack of good will on 
the part of the city authorities, but a failure to 
appreciate the needs of the Park. In 1899 the 
City contributed $30,000 and the Society con- 
tributed $7,038.61 towards the maintenance of 
the Park. In 1900 the maintenance fund of 
$40,000 again resulted in a serious deficiency, 
which has been met by the Society by a contri- 
bution of $6,524.04. The Society estimated 
$80,000 as the fund needed for 1901, in order 
to meet the increased demand for food and ad- 
ditional keepers; the fund assigned is $65,000. 
We trust that this fund will enable the com- 
mittee by the greatest economy to maintain the 
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Park on its present limited scale without a se- 
rious deficiency. 

Mr. CARNEGIE has offered to build at Syracuse 
a library for $200,000. The city will provide a 


site and $30,000 for maintenance. 


THE new building for the Boston Medical 
Library was formally opened on January 
12th. The speakers announced on the program 
were: Dr. Francis W. Draper, president 
of the Massachusetts Medical Society; Dr. 
William Osler, professor of medicine in 
Johns Hopkins University ; Dr. John 8. Bil- 
lings, librarian of the New York Public Library ; 
Dr. Horatio C. Wood, of the University of Penn- 
sylvania, and Dr. Henry P. Walcott, acting 
president of Harvard University. The new 
building, which is on the Fenway, is of stone and 
brick, and contains ample accommodation for 
the library of 32,000 volumes, together with 
rooms for lectures and meetings. 


THE Swiss Parliament has voted a permanent 
subsidy to the Concillium Bibliographicum, 
which assures the continuation of the work 
inaugurated and carried forward with so much 
energy by Dr. H. H. Field. The vote was 
passed without opposition in the lower house 
and nearly unanimously in the upper house. 


THE executive board of the Association for 
maintaining the American Women’s Table at 
the Zoological Station at Naples and for pro- 
moting Scientific Research by Women an- 
nounces that, in addition to maintaining a table 
at Naples, it is able to offer for the season 
1901 the free use of a table at the Marine Bio- 
logical Laboratory at Wood’s Holl. The ap- 
pointments are made by the executive board, 
with the cooperation of a regularly appointed 
board of advisors, on whose judgment the 
executive committee relies for decision in ques- 
tions relating to the scholarship of candidates 
based on the results of work presented for 
examination. The members of the present 
board of advisors are Professor Ethan A. An- 
drews, of Johns Hopkins University, Professor 
R. H. Chittenden, of Yale University, and Dr. 
W. T. Porter, of the Harvard Medical School. 
The year of the Association begins in April, and 
all applications for the year 1901, both for the 
table at Naples and for that at Wood’s Holl, 
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should be sent, on or before March 1, 1901, to 
the secretary, Miss Florence M. Cushing, 8 
Walnut street, Boston, Mass. 


As we have already announced the same As- 
sociation has offered a prize of one thousand 
dollars for the best thesis presented by a woman, 
on a scientific subject, embodying the results of 
her independent laboratory research in any 
part of the field covered by the biological, 
chemical and physical sciences. The board of 
examiners for the prize is as follows: 

Biological Sciences: Dr. William H. Howell, 
Johns Hopkins Medical School; Dr. William Trelease, 
Washington University ; Dr. Charles O. Whitman, 
University of Chicago; Dr. Edmund B. Wilson, Co- 
lumbia University. 

Chemical Sciences: Dr. Russell H. Chittenden, 
Yale University; Dr. John U. Nef, University of 
Chicago ; Dr. Ira Remsen, Johns Hopkins University: 
Dr. Theodore W. Richards, Harvard University. 

Physical Sciences: Dr. Car] Barus, Brown Univer- 
sity ; Dr. Albert A. Michelson, University of Chicago; 
Dr. Edward W. Morley, Western Reserve University; 
Dr. Arthur G. Webster, Clark University. 


THE International Mining Congress will meet 
at Boise, Idaho, in July of the present year. 


ACCORDING to arecent bulletin of the Census 
Bureau, the center of population of the United 
States is now latitude 39.9.36; longitude, 85.- 
48.54, having moved westward about fourteen 
miles and southward about three miles since the 
last census. 


THE British Medical Journal states that Pro- 
fessor Claudio Fermi and Dr. Tonsini, of Sas- 
sari, have recently reported the results of ex- 
‘ periments in the prophylaxis of malaria made 
by them in the island of Asinara, off the north- 
west coast of Sardinia. They succeeded in de- 
stroying the Anopheles larve by means of 
petroleum poured into the pools of the island. 
This was repeated twice amonth. The process 
was begun in June and continued until the end 
of November. The mosquitoes in the air were 
destroyed inside houses by means of a mix- 
ture of powdered pyrethrum, chrysanthemum, 
valerian, ete., and the zanzolina of Celli and 
Casagrandi. In the dormitories of prisons, 
when there was nothing better available, chlo- 
rine, generated by treating calcium chloride 
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with sulphuric acid, wasemployed. Protective 
nettings were applied to windows. The result 
was that hardly any Anopheles were found in 
any dwelling, while Culex pipiens was much 
scarcer than in former years. Notasingle case 


. of primary malaria was observed. 


THE Wisconsin Geological and Natural His- 
tory Survey has in press two bulletins of its 
economic series. One of these is the first part 
of a report on the clays and clay industries of 
the State and is by Dr. E. R. Buckley, assistant 
superintendent of the Survey. The other, writ- 
ten by Professor U. S. Grant of Northwestern 
University, deals with the copper-bearing rocks 
of the northern part of the State. It is ex- 
pected that these bulletins will be issued in 
January, 1901. 


WE quote the following editorial note from Na- 
ture: ‘‘A few weeks ago the new anthropological 
collections in the American Museum of Natural 
History in New York were opened to the pub- 
lic, and these valuable collections now occupy 
five halls, and others are being provided. We 
learn from our contemporary, SCIENCE, that the 
accessions to the anthropological collections of 
the museum obtained during the last three years 
have largely been due to extended scientific re- 
search undertaken by the institution. In this 
respect the methods of the American Museum 
of Natural History differ considerably from 
those pursued by a number of other institu- 
tions. It has not been the policy of the mu- 
seum to accumulate rapidly and indiscrimi- 
nately more or less valuable specimens collected 
on trading expeditions or purchased from deal- 
ers; but an endeavor has been made to build 
up representative collections and to obtain at 
the same time the fullest and most detailed 
information in regard to specimens, so that 
each addition to the exhibit of the museum can 
be made thoroughly instructive and will repre- 
sent a material contribution to science. There 
is no doubt this is the best way to build up a 
museum, and it is to be deplored that the 
various museums of the British Islands do not 
follow the example so worthily set by this and 
other American museums. Our English method 
is rather to wait like a spider in its web in the 
hope that something will eventually be caught; 
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in the meanwhile, other institutions are intelli- 
gently collecting wholesale in diverse interest- 
ing regions, while we are content with occasional 
specimens which usually have no history, or at 
most a very imperfect one, and for these we 
often have to pay a stiff profit to a dealer.’’ 


THE New York Times lays stress on its an- 
nouncement that the newspaper contains ‘all 
the news that’s fit to print.’ Does the editor 
regard the following, taken from a recent issue 
as ‘fit to print’? 

“James Conroy, of 127 Hopkins Avenue, Jersey City, 
claims to have devised asystem of springs and weights, 
which, operating as a balance, will run machinery 
without the aid of fuel, electricity, or any other motive 
power. The system is so simple, he says, that the 
only wonder about itis that it was never discovered 
before. Itmay be operated, he says, by a boy. While 
it is not perpetual motion, he says it will run until 
one of the springs or some other part of the arrange- 
ment breaks, but that will only mean a cessation of 
movement untila new partis substituted for that 
which is broken. He will not exhibit his machinery, 
but says he has demonstrated its power by operating 
a pump in his house. All he will say is that the 
power is furnished according to a decimal system 
making ten pounds the unit of weight. This unit 
may be increased by multiples of ten until the’desired 
power for any machine is. attained. He says he can 
easily satisfy any engineer of the validity of hisclaims. 
Another thing Mr. Conroy claims is that should any 
part of the machinery break the machine will not be 
wholly disabled, but will continue to run with a 
power diminished only by the broken part, which 
will be one-tenth, the diminution continuing in that 
ratio for each broken part.”’ 


THE Calcutta correspondent of the London 
Times cables that since the Pasteur Institute 
was opened at Kasauli about 100 patients bitten 
by mad dogs have been treated, among whom 
not a single death has occurred. Appeals for 
funds from the municipalities, however, have 
been rejected. Native opinion, especially 
among the Hindus, joins the Buddhists in pro- 
nouncing against the Institute owing to a mis- 
taken idea that cruel operations are practised 
upon living dumb animals. Memorials have 
been submitted to the Government protesting 
against State aid, though this is only given to 
enable British soldiers to be treated in India 
instead of proceeding to Paris, thus saving a 
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large sum annually. Bishop Welldon, preach- 
ing in the cathedral, referred to the opposition 
to the Institute in England and India. He said 
he had visited Kasauli and seen the operations, 
and stated that the medical process was charac- 
terized in all its aspects by the most thoughtful 
and scrupulous humanity. Anesthetics were 
employed, and the animals showed no visible 
sign of suffering, dying eventually, not of hy- 
drophobia, but of paralysis. He urged people 
to be slow to condemn a remedial process which, 
at the cost of a slight infliction of pain on ani- 
mals, relieved and removed suffering so intense 
as hydrophobia in the case of human beings. 


THE report of the Meteorological Council of 
the Royal Society for the year ended March 31, 
1900, has been issued. The work of the coun- 
cil is summarized under the heads of ocean 
meteorology, weather telegraphy and climatol- 
ogy. The inquiry relative to the unusually 
severe weather which prevailed in the Atlantic 
during the winter 1898-99 has been completed, 
and the charts illustrating the results of the 
investigations will be ready for publication 
shortly. A table is given comparing the fore- 
casts for the United Kingdom with the subse- 
quent weather actually experienced. The com- 
plete success, partial success, partial failure 
and complete failure of the forecasts are esti- 
mated according to definite rules. Partial 
success and partial failure are defined as mean- 
ing that the forecast was correct or incorrect 
for more than half the elements dealt with at 
the places of observation situated in the dis- 
trict in question. This table, when summar- 
ized, gives 55 percent. of complete successes, 27 
per cent. of partial successes, 12 per cent. of 
partial failures and 6 per cent. of complete 
failures. 


UNIVERSITY AND EDUCATIONAL NEWS. 

THE following large gifts for education have 
been made during the week: John D. Arch- 
bold of New York City, a vice-president of the 
Standard Oil Company, has given $400,000 to 
the endowment fund of Syracuse University, 
on the condition that a like amount be raised 
among other friends of the institution; Mr. 
Andrew Carnegie has given $225,000 to the 
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Upper Iowa University, at Fayette, Ia., to be 
used preferably for a library, and $50,000 to 
Aurora College, an Illinois institution ; Augus- 
tana College at Rock Island, Ill., has received 
about $30,000 from Messrs. E. C. and J. A. 
Ericsson, of Boone, Ia.; Mr. John D. Rocke- 
feller has offered to give $15,000 to Carson and 
Newman College, a Baptist institution in Ten- 
nessee, provided $50,000 in addition be raised ; 
Carleton College, at Northfield, Minn., has 
added $150,000 to its permanent endowment 
fund, $50,000 being the gift of Dr. D. K. Pear- 
sons, and the remaining $100,000 being raised 
from various sources. 


GirFts to educational institutions in Great Brit- 
ain include the following: Mr. Charles W. Mit- 
chell, £20,000 to the University of Aberdeen to 
pay the debt of the University ; Lord Durham, 
£1,000 towards the building fund of the Dur- 
ham College of Science, and the Misses Mercer, 
£1,000 to establish a scholarship, or scholar- 
ships, in chemistry at the Blackburn Technical 
School in memory of the late Mr. John Mercer, 
the discoverer of the process of Mercerized 
yarn. 

THE registration at Harvard University, as 
recorded in the issue of December 21st last of 

this journal, appears to need correction. Pro- 
' fessor Storer calls our attention to the fact that 
the figures for the Bussey Institute and for the 
veterinary school were not included. These 
should be 83 and 18 respectively. On the other 
hand, the registration of the Medical School is 
too large. Dean Richardson, of the Medical 
School has explained the matter as follows: 
“Mr, Cram must have misunderstood your ques- 
tion and gave you the number enrolled, which 
at that time was 600, and added to it the num- 
ber which were enrolled in the summer courses, 
149, making a total of 749.” 


THE President of the Board of Education, 
London, has appointed a committee, consisting 
of Sir William de W. Abney, K.C.B., F.R.S. 
(Chairman), Sir Philip Magnus, Sir Swire Smith, 
Mr. G. R. Redgrave, Mr. W. Bousfield, Mr. W. 
Vibart Dixon, with Mr. A. E. Cooper, Board 
of Education, South Kensington, as Secretary, 
to consider the best means for coordinating the 
technological work of the Board of Education 
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with that at present carried on by other educa- 
tional organizations. 


A CABLE despatch from St. Petersburg reports 
that one hundred and fifty students, recently 
arrested at Kieff for engaging in political agita- 
tion, are to be expatriated to Port Arthur, 
where they will do military service. Thesame 
fate awaits scores of students arrested at the 
capital on a similar charge. The ferment con- 
tinues among students throughout the country, 
and disturbances are anticipated. The troubles 
at Kieff do not seem to have been due to polit- 
ical agitation but to the unwillingness of the 
students to attend the lectures of an unpopular 
professor. 


Mr. H. V. CARPENTER, assistant in physics 
at the University of Illinois, has accepted an 
assistant professorship in physics and electrical 
engineering in the Washington Agricultural 
College, at Pullman, Washington. Mr, Car- 
penter isa graduate of the University of Illinois. 


Mr. U. S. Hanna, Harrison fellow in math 
ematics and astronomy of the University of 
Pennsylvania, has resigned his fellowship to 
resume his duties as instructor in mathematics 
at the University of Indiana. 


Mr. S. W. REAVES, graduate scholar in Cor- 
nell university, has been appointed instructor 
of mathematics in Orchard Lake Military Acad- 
emy. 


Dr. F. MonrTreser has been promoted to a 
professorship of mathematics in the School of 
Pedagogy, New York University. 


Mr. C. T. R. Witson, F.R.S., fellow of Sid- 
ney Sussex College, Cambridge, has been ap- 
pointed university lecturer in experimental 
physics in succession to Professor Wilberforce, 
who, it will be remembered, recently accepted 
a call to Liverpool. 


Dr. P. Drups, professor of physics in the 
University at Giessen, has been called to Tubing- 
en. Dr. A. Voelzman, of Berlin, has been pro- 
moted to a pro/essorship of zoology. Dr. A. 
Steur has qualified as docent in geology in the 
Technical Institute at Darmstadt, and Dr. 
George Wetzel for anatomy in the University 
at Berlin. 
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A DECADE OF NORTH AMERICAN PALEO- 
BOTANY. 1890-1900.* 


Tue history of paleobotany constitutes a 
record of the most persistent and painstak- 
ing efforts to unravel a series of great facts 
which have been left by the wayside of 
time through an untold period of the earth’s 
history, and to interpret them with refer- 
ence to their true significance in the life of 
this planet. 

Although attention had been directed to 
the phenomena of plants preserved in the 
crust of the earth essentially with the first 
discovery of coal, their occurrence did not 
excite very marked interest until the latter 
part of the seventeenth century—the obser- 
vations of that time being made from the 
standpoint of the curious in nature, rather 
than from an appreciation or even sugges- 
tion of their scientific value, and it was not 
until 1709 that the first meritorious attempt 
to describe them in a scientific spirit was 
made. From then on through the remainder 
of the eighteenth century, a very consider- 
able literature accumulated, and the infant 
science passed through what Ward has so 
very aptly called the ‘twilight of its de- 
velopment,’ while very nearly a full century 
passed before Schlotheim published the re- 
sults of those studies which must be taken 


* Address of the President of the Society of Plant 
Morphology and Physiology, given before the Balti- 
more Meeting, December, 1900. 
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as the real commencement of paleobotan- 
ical investigation. His work gains special 
prominence by reason of his having been 
the first to definitely and authoritatively 
deny the deluge theory and to assert that 
fossil plants represent the remains of an 
earlier vegetation, the originals of which 
are no longer to be found. But it was not 
until the time of Sternberg and Brongniart, 
of Lindley and Hutton, of Witham and of 
Goppert from two to three decades later, 
that interest in this line of research gained 
sufficient impetus to make its continuity 
assured. From that time on, progress has 
advanced at an accelerating rate, but the 
one fact which we need to keep clearly before 
us is that such progress as has been made 
in this branch of botanical science has been 
accomplished within the last seventy years. 
The activity thus referred to was chiefly 
confined to Kurope, at least during the first 
half of the century, but it is of value to 
note that the great interest in such work, 
which centered there, in all probability had 
a well-defined influence upon the same line 
of studies in America—indeed, we may 
almost say a determining influence in pro- 
moting that spirit of enthusiasm for a sub- 
ject then surrounded with the greatest dif- 
ficulties, which has led to such noteworthy 
results. Itis at least a fact of more than 
passing interest that the two earliest among 
the great paleobotanists of this continent— 
Dawson and Lesquereux—entered upon 
their work here just before the completion 
of the first half-century, and it seems not 
unlikely that while the one had imbibed a 
strong predilection for such studies from 
those eminent geologists with whom he had 
been associated while a student at Edin- 
burgh, the other had gained inspiration not 
only from his scientific associates at Neu- 
chatel, but also from the success of his 
earlier efforts as a botanist and his special 
studies of peat bogs for which he received 
the government medal, and through which 
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also, he gained wide celebrity. It was, 
therefore, but natural that in returning to 
his native land to follow out the ideas so 
well established in Europe, Dr. Dawson 
should at once apply himself to the solution 
of the many problems which the rich de- 
posits of fossil plants in the neighborhood 
of his own home at once suggested ; and 
that Lesquereux, seeking in the United 
States an asylum from the political troubles 
which drove him and his colleagues from 
Switzerland, should at once continue there 
those studies which had already brought 
renown, and, in the rich deposits of Penn- 
sylvania, Ohio and other States, endeavor 
to read the story of the ages as inscribed in 
the rocks of the Carboniferous formation. 
These facts are of significance in consider- - 
ing the progress of paleobotanical work on 
this side of the Atlantic, since Dawson and 
Lesquereux, the one in Canada and the other 
in the United States, were its most power- 
ful exponents. Newberry was born and 
educated in the States, so that his activity 
in this direction was the result of purely 
local conditions. He, nevertheless, con- 
tributed most important results, chiefly in 
connection with public surveys, and his 
name stands with those of Dawson and 
Lesquereux as foremost among the paleo- 
botanists of this continent. Itis impossible 
to consider any progress in this subject, 
either now or in the immediate past, with- 
out reference to their work, since it stands 
as the foundation of that from which some 
of our most important deductions may be 
derived. 

Lesquereux died on the 25th of October, 
1889; Newberry died on the 7th of Decem- 
ber, 1892, while Dawson died on the 19th 
of November, 1899, and thus within the 
short space of a decade there passed from 
our midst three of the most notable of the 
scientific men of this continent. I have 
felt it to be of special importance to give 
prominence to these names, since they stand 
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as the great link which binds the old to the 
new. As they commenced their work under 
conditions which are unknown to-day, they 
completed it with a full recognition of the 
different point of view which had been in- 
troduced by the wonderful progress of bo- 
tanical science in recent years, and their 
final publications fell within the closing 
decade of the century. With the disap- 
pearance of these three men whose great 
activity accomplished so much, we now 
turn to the Smithsonian Institution and 
the United States Geological Survey, with 
their superb resources in material, appli- 
ances, and a well-trained staff of scientific 
men, as the real center of our future prog- 
ress. 

The somewhat peculiar conditions sur- 
rounding the study of fossil plants in the 
earlier days of the subject somewhat natu- 
rally led to its exploitation by geologists 
into whose hands it fell, and where it has 
very largely remained until the present 
day. There has thus arisen a somewhat 
prevalent idea that the study of fossil plants 
constitutes a science altogether apart from 
that of botany, and for this state of affairs 
the botanists are themselves chiefly to 
blame for not promptly claiming and culti- 
vating a field peculiarly their own, for, as 
Ward well observes, ‘‘ Botanists have, as a 
rule, ignored paleontology, while the pa- 
leontologists have gone on with their classi- 
fications in total disregard of the former.” 
And he very appropriately adds that“ The 
mutual dependence of these two branches 
of botanical science upon each other is so 
apparent that it is certainly a matter of sur- 
prise that it has received so little recogni- 
tion by scientific men.” 

In whatever conditions this state of af- 
fairs may have had its origin, it is certainly 
gratifying to observe that botanists gener- 
ally are more keenly appreciative of the 
valuable nature of the evidence which fos- 
sil plants may afford in solving questions 
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of descent. It is also encouraging to dis- 
cover that history does not fully sustain the 
extreme charge which has been brought 
against the botanical profession. Accept- 
ing Ward’s list of twenty-two men from 
Scheuchzer to Carruthers, who may be con- 
sidered to constitute the world’s great lead- 
ers in paleobotanical research, it is to be 
noted that fifty per cent. were especially 
trained and exercised their profession as 
botanists—there being among the number 
those who have’ produced a strong impress 
upon the general history of the science, and 
it will well repay us to briefly glance at 
some of their achievements. 

In 1820 Sternberg commenced the issue 
of his well-known Flora der Vorwelt, the 
publication of which extended over a period 
of eighteen years. This important work, to- 
gether with the succeeding works of Brong- 
niart, Goppert and Corda, opened the way 
for the final reception of the idea of evolu- 
tion in plants. 

To Adolph T. Brongniart, a contempor- 
ary of Sternberg’s, must be ascribed the 
greatest measure of influence exerted upon 
the development of paleobotany during the 
first three decades of the century,—a fact so 
eminently true that he is commonly spoken 
of as the real founder of the science. His 
observations upon, the formation of pollen 
grains in the mother cells of Cobea, and 
the frequency of occurrence of the pollen 
tube, were .the first to direct attention to 
this new line of inquiry. In 1843 he de- 
vised and published a system of classifica- 
tion which not only maintained a strong 
hold in France for many years, but it 
gained many adherents throughout Kurope. 
In his work on fossil plants we gain, for the 
first time, a definite indication of that suc- 
cession in the development of plant life 
through the various geological formations, 
which constitutes so important a feature of 
modern botanical science. 

Goppert was the first to draw attention 
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to a rise in temperature during the process 
of germination, and his works on fossil 
plants are too extensive and well known to 
require special consideration at this time ; 
but in the prosecution of his studies, he 
strongly emphasized the necessity of treat- 
ing all such remains from a strictly botan- 
ical point of view, and he was ‘especially 
prominent in giving great weight to char- 
acters derived from a study of the internal 
structure, thus recognizing the school al- 
ready founded by Witham in England. 

Corda was already well known for his 
valuable work on the fungi and mosses, 
before entering upon those paleobotanical 
studies through which hisname more com- 
monly appears. 

The great number and value of Unger’s 
contributions to botanical science lent 
special weight to his conclusions respecting 
fossil plants. In 1837 he described the 
spermatoids in various mosses and declared 
them to be the male elements of fertiliza- 
tion. In 1855 he first directed attention 
to the great resemblance between the pro- 
toplasm .of the plant cell and the sarcode 
of the more simple animals,—a discovery 
which was later brought into great promi- 
nence and finally led to the conclusion that 
protoplasm is the foundation of all organic 
development. He was the first to success- 
fully oppose Schleiden’s theory of free cell 
formation as applied to the growing apex 
of stems, and to show that such cells arise 
by division—having their origin in a meri- 
stem. His work, in conjunction with that 
of von Mohl, Nageli, Braun and Hof- 
meister, laid the foundation for a true con- 
ception of cell formation. In his ‘ Anatomie 
und Physiologie der Pflanzen’ he intro- 
duced many new and valuable ideas re- 
specting the character of the protoplasm, 
and gave a concise idea of the cell in its 
various complexes as families, tissues and 
fusions. With von Mohl’s text-book, this 
work accomplished more than any other in 
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disseminating a knowledge of the subject 
up to 1860. In 1850 he issued the first 
complete manual of fossil plants, giving a 
systematic account of 2,421 species. 

C. F. Schimper founded the theory of 
phyllotaxis. He first contributed to the 
study of fossil plants in 1840, and his 
‘Traité de paléontologie végétale’ consti- 
tutes the most important of all the works on 
fossil botany as presenting a complete man- 
ual of the subject in accordance with the 
then current ideas of botanical science. 

Williamson has contributed to the ad- 
vance of paleobotanical knowledge in so 
many important ways, especially during his 
later years in conjunction with Carruthers, 
that a preliminary statement of progress 
would be wholly incomplete without refer- 
ence to his work. His earliest experiences 
were gained in making the illustrations for 
‘Lindley and Hutton’s Fossil Flora of Great 
Britain in 1837.’ Since then his time was 
largely devoted to independent research in 
the same field, with a success which is well 
known, and his studies of the carboniferous 
flora of Great Britain have resulted in most 
important contributions to our knowledge 
of those early types of vegetation. This is 
especially true with respect to the Calama- 
rieae, Lepidodendreae, Sphenophylleae, the 
ferns and Lyginodendron. In the case of 
the first two, more particularly, he laid 
the foundation for all our subsequent 
knowledge respecting them. He further- 
more showed that in Lyginodendron the 
fructification places this group of plants 
beyond question among the archegoniates, 
but that like recent Gymnosperms, they 
possess a secondary wood growth from a 
cambium layer. In establishing this fact 
he came into direct contact with the views 
of Brongniart, who held the formation of 
the wood from a cambium layer to be an 
absolute criterion of the phanerogams. 
From Heterangium and Lyginodendron he 
reconstructed a type of plant which he de- 
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scribed as having characters intermediate 
between those of the ferns and the Gymno- 
sperms, and he thus opened the way for the 
final recognition of the Cycadofilices by 
Potonié, to which also such hitherto doubt-: 
ful types as Medullosa and Myelopteris 
undoubtedly belong—a group of plants the 
recognition of which has gone far toward 
clearing up most important questions re- 
lating to the phylogeny of the Gymno- 
sperms, and of the Cycads in particular. 

It will thus be seen that toa large extent 
at least the study of fossil plants has pro- 
ceeded on lines parallel with those in other 
branches of botanical science, and that the 
growth of the subject has substantially 
been directed by men eminent as botanists. 
Originally employed asa distinctive term for 
a subject supposedly outside of botanical sci- 
ence, paleobotany has more recently come 
to have equal rank with other divisions of 
the science such as histology, physiology, 
ecology, ete. Such artificial distinctions 
as formerly existed are fast disappearing, 
and we are now rapidly approaching, if we 
have not already entered upon, the first 
_ stages in the realization of that harmony 
between the botany of recent and extinct 
forms, the accomplishment of which Ward 
in 1885 recognized as so eminently desi- 
rable, but considered so difficult of attain- 
ment. 

One of the earliest views attaching to the 
relations of paleobotany and geology was 
that of the supposed value of fossil plants 
in determining the age of deposits, and 
this found expression in the idea that the 
sequence with which plants were known to 
occur must be correlated with the succes- 
sion of geological formations in such a way 
that the age of the latter could be ascer- 
tained by an examination of the flora. Al- 
though fundamentally correct, the precise 
application of the principle was found to 
lead to such erroneous conclusions that 
geologists soon came to look upon the evi- 
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dence of fossil plants as untrustworthy, and 
itis only within recent years that there has 
been any material alteration in this point 
of view. So long ago as 1871, however, 
we find Sir William Dawson,'who possessed 
a deeper insight into the bearings of evi- 
dence derived from fossil plants than was 
the case with the majority of geologists, 
expressing the opinion that “ fossil plants 
have hitherto been regarded as of much 
less importance than fossil animals in de- 
termining the age of rocks, ;and in some 
portions of the geological series, where for- 
mations are strictly marine, their value is, 
no doubt, quite subordinate. But there are 
portions of the geological formations * * * 
in which their value becomes much greater’’; 
and in 1892 we find him giving a more pro- 
nounced expression of opinion when he says 
that ‘‘The history of geological discovery 
in the Canadian Northwest affords a con- 
vineing proof of the value of fossil plants 
when carefully collected, * * * in deter- 
mining the geological ages of the forma- 
tions in which they occur, while there can 
be no question of their paramount value in 
indicating geographical and climatal con- 
ditions.” 

In 1882, Ward laid down in a definite 
and authoritative manner, the principles of 
geological correlation by means of fossil 
plants. He clearly showed that the old 
idea of contemporaneous deposits with 
identical fossils, as originally stated with so 
much prominence by Schimper and others, 
is entirely erroneous, and that it is relative 
contemporaneity or correspondence of suc- 
cession which must be considered, an idea 
which the late Sir William Dawson often 
laid great stress upon in the course of his 
discussions with the writer. In order to 
give proper expression to the idea of corre- 
spondence of succession, Ward has proposed 
and for several years has employed the ap- 
propriate term ‘ homotaxis.’ He lays down 
the general principles that 
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1. Great types of vegetation are charac- 
teristic of the great epochs in geology, and 
it is impossible for types of one epoch to 
occur in another. 

2. Given a sufficient body of facts—i. e., a 
suitable series of specimens—it is possible 
to determine as conclusively for nearly re- 
lated deposits as for those more widely 
separated. 

3. It is of the highest importance that 
plants should be correctly determined. 

At the same time White, who deplores 
the ‘surprising and painful inadequacy of 
materials relating to stratigraphic paleo- 
botany,’ shows that the present temporary 
obstacles to accuracy in correlation are to 
be found in 

1. The wide vertical range of identical 
species. 

2. The lack of standard paleobotanic sec- 
tions, 1. ¢., a knowledge of plants strictly 
limited to various beds. 

These principles form the basis of meth- 
ods which have been used for the last eight 
years, and are employed with great success 
by members of the United States Geolog- 
ical Survey in determining the ages of de- 
posits. This practise finds one of its latest 
and best expressions in a paper by Mr. 
David White on the ‘ Relative Ages of the 
Kanawha and Allegheny Series.’ On ac- 
count of similarity in the material compos- 
ing it, the similar position of the series as a 
whole in the general lithological sequence, 
and the fact that the Allegheny series has 
been traced stratigraphically with great de- 
tail as far as central West Virginia, the 
Kanawha series has long been regarded as 
in toto the exact, though greatly expanded, 
equivalent of the Allegheny series. Fol- 
lowing out the methods formulated by 
Ward, White has conclusively shown that 
this view is not a tenable one, but that as 
indicated by the testimony of the fossil 
plants, only the upper half of the Kanawha 
series can be correlated with the lower por- 
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tion of the Allegheny series, in each of 
which identical forms of plants occur; 
whence it appears that the two series over- 
lap in such a manner that the Allegheny is 
in direct chronological succession in the 
lower Kanawha. 

The occurrence of plant remains in the 
coal measures, which were in their general 
features comparable with existing types in 
the tropics, led Schlotheim to regard fossil 
plants as having a direct value in deter- 
mining the nature of the climatic condi- 
tions under which they flourished. This 
idea was later taken up by Brongniart, who 
amplified it, and from the various types of 
vegetation known by their fossil remains, 
determined what he conceived to be the 
climatic conditions of the great geolog- 
ical periods, corresponding to the great 
changes in plant types. The views thus 
adopted have been accepted in principle by 
all succeeding authorities and constitute 
our guide post to day. Writing in 1879, 
the late Asa Gray felt no hesitation in lay- 
ing down the general rule that ‘‘ Plants are 
the thermometers of the ages, by which 
climatic extremes and climates in general 
through long periods are best measured,” 
and in this connection he also pointed out 
that ‘‘ ven very moderate changes either 
one way or the other, in temperature, 
would have excluded either the vine or the 
date palm which for at least five or six 
thousand years, have grown in proximity 
and furnished food to the inhabitants of 
the warmer shores of the Mediterranean.” 
Three years later, in the course of extend- 
ing his important studies relative to the 
Erian and Upper Silurian formations, Sir 
William Dawson laid down the general 
rule that ‘‘ When we can obtain definite in- 
formation as tothe successive floras of any 
region, we thereby learn much as to climate 
and vicissitudes in regard to the extent of 
land and water,” and that with reference 
to such points, ‘‘ The evidence of fossil 
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plants, when properly studied, is, from the 
close relation of plants to their stations and 
climates, even more valuable than that of 
animals.”” But he very appropriately adds 
the caution that “In pursuing such in- 
quiries, we should have some definite views 
as to the nature and permanence of specific 
forms, whether with reference to a single 
geological period or to successive periods.”’ 

Balfour had already pointed out the 
necessity for a wide acquaintance with 
plant distribution in order to apply fossil 
plants with any success as tests of climate, 
and Renault in 1881, expressed views sim- 
ilar to those held by Dawson, when he 
pointed out that plants were superior to 
animals as a test of climate because of 
their relative fixity, and therefore more 
permanent relations to their environing 
conditions—the ability to migrate render- 
ing animals an uncertain guide. 

While their relative fixity is an element 
which imparts a special value to plants in 
this respect, it must nevertheless be recog- 
nized that influences such as long rivers 
with a northerly and southerly course, are 
likely to introduce a disturbing element by 
reason of their causing a mingling of the 
floras of dissimilar climates, and for this 
and other reasons it is generally conceded 
that drift material must be carefully ex- 
eluded from all considerations which in- 
volve questions of climate. 

Variations in the soil, exposure to light, 
humidity of the atmosphere and many other 
conditions which tend to promote structural 
and functional modifications, and eventu- 
ally also type alterations, must be carefully 
weighed and that these elements have been 
as important factors in the past, as they are 
at the present day, cannot be doubted 
when we recall the profound modifications 
exhibited by the various floras of Paleozoic 
time, and the fact, to which Lesquereux has 
directed attention, that ‘‘A single modifica- 
tion of the character of the vegetation gen- 
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erally follows great geological disturbances 
which produce permanent changes in the 
atmospheric condition of a country.” 

In 1872 Saporta pointed to the deter- 
mining influence of atmospheric conditions, 
and showed that the relative preponder- 
ance of the monocotyledons and dicotyle- 
dons could be referred to conditions of 
humidity in such a way that the former 
increase while the latter decrease when the 
humidity becomes general, or with a dimi- 
nution.of temperature ; and that, in conse- 
quence, a dry and warm climate favors a 
larger proportion of dicotyledons than a 
warm and moist, or a cold and moist cli- 
mate. With these considerations in mind, 
we cannot avoid the conviction that the 
modern science. of ecology as expounded 
by Warming and Schimper, and as ex- 
ploited on this side of the Atlantic by Ga- 
nong and others, must throw much light 
upon questions of this kind by giving ac- 
curate data upon which to base comparative 
studies. 

The peculiar conditions under which 
plants pass into the fossil state render it an 
altogether exceptional circumstance to find 
all parts present. This is more particularly 
true of those more delicate tissues and or- 
gans which constitute the structure of the 
gametophyte, but it also applies with con- 
siderable force. to all the soft parts of the 
sporophyte. Important exceptions to this 
rule nevertheless appear. Renault has al- 
ready shown that in Cordaianthus, the mi- 
crospores are to be seen in position within 
the canal of the archegonium, as also in the 
pollen chamber, and they exhibit very 
clearly the development of the prothallus. 
He has also observed similar conditions of 
preservation in various Calamarieae. More 
recent investigations have also given an- 
other important example of this kind in 
Parka decipiens, the remains of which show 
prothalli and both kinds of spores, and, 
coming as it does from the Devonian, it 
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probably stands as the most ancient repre- 
sentative of the heterosporous filicineze we 
know. Other less conspicuous cases might 
also be cited, but the general fact that it is 
only the more resisting structures, such as 
those of the stem and leaves, which are 
recognizable, has led to attaching great im- 
portance to the anatomy of the wood. This 
was first pointed out by Witham, who has 
since been followed by many of the leading 
paleobotanists of Europe, and to some ex- 
tent by those of America. On this side of 
the Atlantic, the idea was first taken up by 
the late Sir William Dawson in 1845, and 
since that time its application has been 
made more prominent through the work of 
Knowlton and others. 

As a special indication of climate, the 
presence of growth rings—from the time of 
Witham who considered the absence of 
such structural features to be evidence of 
a tropical climate—has been regarded as 
one of the important factors in this respect. 
The history of the subject shows a great 
divergence of opinion as to the origin of 
these structures, but the general position 
may no doubt be correctly taken, that 
growth rings are largely dependent upon, 
and are therefore expressive of alternating 
periods of growth and rest. Such perio- 
dicity in functional activity bears amore or 
less close relation, among other things, to 
seasonal change in such a way that, other 
things being equal, the more definite the 
changes from summer to winter, the more 
pronounced will the growth rings be- 
come, and the more definite will be their 
correspondence with age. That this holds 
true only within certain limits is well 
known. Thus many Chenopodiaceous plants 
make several growth rings within one sea- 
son independently of latitude, and the red 
maple, within the latitude of New York 
State, has been known to make twelve 
growth rings within a period of eight years. 
Fernow has recently drawn attention to 
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the fallacy of many of the opinions respect- 
ing the value of growth rings as an index 
of age, and the correctness of the views 
which hold them to be of importance in 
this respect, and he points out that under 
ordinary circumstances in temperate lati- 
tudes the ages of trees may be correctly 
ascertained within a limit of one-half to 
one year of error. Tropical trees generally 
exhibit an absence of growth rings, but ex- 
ceptions to this rule are not unknown. It 
would therefore appear that while much 
caution must be exercised in applying such 
a test to the case of fossil plants, when 
used with a due recognition of its limita- 
tions, the test of growth rings as evidence 
of climate becomes a valuable aid. 

One of the most common methods of 
identifying fossil plants has been through 
their leaves. This has of necessity resulted 
from the fact that these organs are much 
better adapted to preservation than most 
other parts of the plant, and that they 
therefore constitute the most accessible of 
all plant remains. The work of Lesquereux 
and Newberry rests very largely, indeed al- 
most exclusively, upon evidence of this sort, 
and the venation has been made the basis 
of both generic and specific distinctions. 
Leaves, however, offer an unreliable basis 
when taken alone, and this results from the 
fact that the venation is not of specific 
rank, and often fails also in generic signifi- 
cance, while the form of the Jeaf may pre- 
sent so many changes within the limits of 
the species that no great dependence can 
be placed upon it. This is notably the case 
in such genera as Liriodendron, Sassafras 
and Platanus, and it is only necessary to 
refer to the comparative studies by Ward, 
on the ‘ Paleontologic History of the Genus 
Platanus,’ and to the observations of Holm 
on Liriodendron, to give emphasis to facts 
long known to botanists, and show what 
erroneous and extremely misleading results 
may readily follow from the study of fossil 
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leaves, even when they are presented in a 
complete condition—a difficulty which is 
enormously increased when the fossil hap- 
pens to be fragmentary, as is generally the 
ease. The errors arising from a disregard 
of such facts, have led to no end of con- 
fusion, and have been among the most 
prolific causes of extensive revisions. It is 
therefore clear that for botanical purposes 
such fragments have a very limited value, 
but as Ward very correctly observes, for 
geological purposes it is not so much a 
question of correct botanical determination 
as the correct recognition of a plant once 
named and associated with a given deposit. 
With these limitations before us, we can 
form a more correct estimate of some of the 
recent conclusions bearing upon the clima- 
tology of former geological times. 

The great analogy of climatic conditions 
recognized as existing between those which 
influenced the flora of the Dakota Group 
and those which now govern the vegetation 
of the North American continent, led Les- 
quereux to the conclusion that the flora of 
North America is not at the present epoch, 
and has not been in past geological times, 
composed of foreign elements brought to 
this continent by migration, but that it is 
indigenous, Its types are native, and the 
diversity of their representatives has been 
produced by physical influences. All the 
plants of the American Cenomanian, except 
those of Ficus and the Cycads, might find 
a congenial climate in the United States 
between latitudes 30° and 40°. 

An examination of the Tertiary flora of 
the Yellowstone has shown that the present 
flora of the Park has comparatively little 
relation to it and cannot be regarded as 
a descendant of it. Knowlton concludes 
that the former had its origin to the 
south, while the latter had its origin to 
the north, and that the climate prevailing 
in Tertiary times was, therefore, quite dif- 
ferent from that now known, and in all 
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probability not unlike that of Virginia of 
to-day. 

A study of the Lower Carboniferous 
Measures of Missouri has led Mr. David 
White to draw attention to the uniformity 
of climate which prevailed over Hurope, 
within the Arctic Circle, in North America’ 
Asia and, to some extent at least, in the 
southern hemisphere during Carboniferous 
times, and the probability that the ex- 
tremely close relationship between the 
floras of the Culm, Millstone Grit and basal 
portions of the Lower Coal Measures in 
Europe and America point to wonderful 
facilities for plant distribution during Culm 
and early Mesocarboniferous time, facilities 
which, with the aid of an even climate, 
made possible the comparatively regular 
distribution and sequential order of prob- 
ably nineteen-twentieths of the genera, 
and an unknown proportion of the identi- 
cal species ; and he is disposed to consider 
that the conditions favorable to plant dis- 
tribution, and consequent comparatively 
homogeneous dispersion of the successive 
floras of the Northern Hemisphere during 
the period extending from the later Culm 
to near the middle of the Mesocarboniferous, 
have never been equalled since. That there 
was plant migration cannot for a moment 
be doubted. Yet the evidence of distribu- 
tion, of vertical range, of characteristic as- 
sociations, and of the succession of the 
floras, indicate such geographical uniform- 
ity of climate and such facility of intermi- 
gration over a minimum distance, as to 
justify us in regarding the astonishingly 
similar associations of identical or closely 
related genera and species which charac- 
terize each stage, zone or group of the Culm 
and Mesocarboniferous, as essentially con- 
temporaneous in all the basins of the 
Northern Hemisphere. From this evidence 
he draws the final inference that many of 
the species or genera of the Mesocarbonif- 
erous were, under local conditions, evolved 
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in different portions of the land surface, 
whence they spread with a rapidity difficult 
to conceive at the present day, over the 
greater portion of the northern continents. 

An extended study of the Pottsville 
series of West Virginia offers an important 
illustration of the rapid differentiation of, 
and change in, floras during this period. 
White shows that ‘ The period of change in 
conditions of environment attending transi- 
tion from Lower Carboniferous marine to 
true Coal Measures formation, was marked 
by an extraordinarily rapid development 
and modification of plant species. Within 
a relatively short period the meager flora 
of the Devonian and Pocono is multiplied 
to the inexhaustively fecund and highly 
diversified flora of the Carboniferous, a de- 
velopment scarcely possible except in this 
division of organic life (plants), which is 
the most sensitive to climatic change or en- 
vironment, excepting, perhaps, the higher 
vertebrates. In the lower part of the 
Pottsville series many species show a rela- 
tion to the floras of the Vespertine or Cal- 
ciferous Sandstone series; in the middle 
portion many of the forms are unique, 
while in thickly developed sections it is 
only near the top of the series that we see 
occasional Coal Measures forms creeping 
an),’? 

Recent investigations, by the Committee 
of the British Association charged with an 
investigation of the Pleistocene deposits in 
the vicinity of Toronto, have brought out 
in a very convincing manner the fact that 
three distinct climatic periods may be rec- 
ognized. During the first the vegetation 
and the climate were comparable with those 
now found in Labrador and the more north- 
ern portions of the Province of Quebec. 
This was followed by a period during which 
more southern types of vegetation were in- 
troduced, and the climate was probably 
comparable with that now common to the 
Middle United States. A third wave drove 
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these plants southward again, and once 
more northern types of vegetation were in- 
troduced, but not quite so boreal in their 
character as the first, and these conditions 
have remained unchanged in the present 
day. 

From the considerations which have thus 
been passed rapidly in review, it would ap- 
pear that the advantage which such studies 
offer to the botanist is not very large, and 
that while the value of paleobotany to the 
geologist may, upon these grounds, be con- 
ceded to be great, the solution of questions 
bearing upon climate and geological succes- 
sion can only be regarded as of a secondary 
importance from a botanist’s point of view. 
The great problems which confront the bot- 
anist of to-day relate to the filling in of 
those gaps in plant descent which become 
apparent from a study of existing species. 
He is, therefore, called upon to complete, as 
fully as possible, our knowledge of that se- 
quence in development which is at present 
justified, not only on theoretical grounds, 
but also on the basis of observed facts. To 
this end all other branches of the subject 
are subordinate, and since paleobotany has 
already contributed in so many important 
ways to enlarge our knowledge in this di- 
rection, it is my purpose to ascertain how 
far the progress of the subject in America, 
during the last decade, has proved of real 
assistance, the directions in which aid may 
be looked for, and the limitations within 
which useful results may be expected. 

Our conception of the four great primary 
divisions of the plant world and of their 
subordinate branches is based upon the 
theory of succession in development, but 
our knowledge in this respect is far from 
complete, and here and there gaps occur in 
places where, on theoretical grounds, there 
should be perfect continuity in development. 
This defect arises from several causes. 

The recognized law that the history of 
the individual more or less fully repeats the 


FEBRUARY 1, 1901. | 


history of the species, at once points to the 
superior importance of embryological data 
as the real link through which primitive 
forms may be united ; but as we approach 
these primitive forms it is to be observed 
that the differentiation of types becomes 
less and less clearly defined until they 
merge in the ancestral form, and this must 
hold true of extinct types as well as of those 
now existing. While on the one hand such 
approximations may greatly aid in the so- 
lution of given problems, on the other they 
serve to defeat this end by reason of the 
difficulty experienced in their recognition 
and in a demarcation of their precise limi- 
tations. 

In the progress of development many of 
the more primitive types of life have dis- 
appeared, while those of advanced organi- 
zation have survived, and thus many of the 
gaps revealed by the study of existing 
species are of a more or less permanent 
character, and can only be bridged hypo- 
thetically. It isin emergencies of this kind 
that we instinctively turn to geological rec- 
ords, and in paleobotany seek the only 
available means of solving the difficulty. 
But here again, the complete obliteration of 
perishable material in the process of petri- 
faction, the breaking-up of the original 
body into widely separated fragments which 
can be correlated, if at all, only after the 
most prolonged and arduous labor, and the 
difficulty of recovering plant remains, even 
though they may be present in the rocks, 
constitute obstacles to the progress of knowl- 
edge in this direction, of the most formi- 
dable character. Hence from a botanical 
point of view, our knowledge is extremely 
imperfect ; but when we take into consid- 
eration the serious nature of the difficulties 
involved, the substantial progress which 
has been made during the last seventy 
years, and more particularly during the 
last two decades, affords ground for much 
satisfaction. 
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In this connection we may note the some- 
what suggestive observations of White to 
the effect that ‘‘ The rapid development and 
series of changes or modifications, presented 
by the plants of the Pottsville Series of 
both Pennsylvania and West Virginia, point 
to the possibility that in this series we may 
eventually discover facts of the deepest sig- 
nificance relative to descent, but the present 
fragmentary nature of the material recoy- 
ered, which consists altogether of portious 
of foliage, will not warrant final conclusions 
in this direction.”’ 

The relative sequence of the Pterido- 
phytes and Spermatophytes, as also of the 
Gymnosperms and Angiosperms, the Mono- 
cotyledons and Dicotyledons as exhibited in 
geological succession, is substantially the 
same as that derived from the study of liy- 
ing forms. But with reference to their 
points of contact and the relations of the 
more subordinate divisions of these groups, 
especially with reference to the Thallophytes 
and Bryophytes, the evidence of geological 
records often proves altogether inadequate 
and conveys no very exact idea of the real 
phylogeny. As living plants constantly ap- 
proximate to the ancestral type as we de- 
scend in the scale, so likewise a similar ap- 
proximation must be exhibited in earlier 
geological time, and this slight differentia- 
tion of primitive forms, which are very im- 
perfectly known to us through mere frag- 
ments of the original plants, is one of the 
most prolific sources of error in paleobotany, 
and has resulted in the constant shifting of 
plants from one position to another. 

On theoretical grounds the Thallophytes 
must have flourished in the very earliest 
periods of, the earth’s history, and their re- 
mains should occur in rocks of the Lauren- 
tian age, but if we leave out of considera- 
tion those very problematical forms which 
have sometimes been held to represent 
plants from the early paleozoic, nothing 
recognizable appears until the Silurian, in 
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the later portions of which we are abruptly 
confronted with algze of gigantic dimensions 
and a high degree of organization, thereby 
implying the existence of a long line of an- 
cestors in the earlier geological periods, of 
which all traces seem to have disappeared. 
Passing into the Devonian, such types gain 
greater prominence in point of numbers, 
and thence on to the present the successive 
formations give evidence of the continuous 
development of this type of plant life; and 
while in Nematophycus, Chondrites, Lagy- 
nophora and Bacillus we find well-devel- 
oped representatives of types known at the 
present time, their ancestral forms are to be 
sought in the Laurentian and portions of 
the early Paleozoic, where the only evidence 
of their former existence is to be found in 
the abundance of graphite and other forms 
of carbon. The most perishable of all 
plants, the Thallophytes, readily yield to 
that decay which is the invariable antece- 
dent of petrifaction, and the slight residue 
of structure which might remain is com- 
monly obliterated in the further metamor- 
phosis of the rocks in which they are held. 
It is therefore altogether exceptional that 
such plants should be preserved in recog- 
nizable form, and their value for phyloge- 
netic purposes, although very limited, ac- 
quires an unusual interest and importance. 
This is eminently true of the very plants 
through which the line of direct descent 
passes, since the green alge are, of all the 
group, among the most perishable. For 
these reasons it isin no way surprising that 
additional representatives of the Thallo- 
phytes among fossil plants are rare, that 
such plants as are found add but little to 
our knowledge of descent, and that they fail 
completely to illumine the line directly an- 
cestral to the Bryophytes—the evidence so 
far accumulated bearing altogether upon 
side lines represented by relatively durable 
remains. 

Among the higher Thallophytes, a few 
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additions have been made to the Charo- 
phyceae by the recognition of the char- 
acteristic fruits in the Lower Tertiary of 
Wales, Ohio, where two species—C. Stan- 
ton and C. compressa of Knowlton are 
found. Fruit-like bodies having the exter- 
nal characteristics of Chara have also been 
observed in the Devonian at the falls of the 
Ohio, thus giving to this group of plants 
the possibility of a very ancient lineage 
which is justified on theoretical grounds. 
The very fragmentary remains so far 
known, the preservation of which depends 
upon their calcareous investment, neverthe- 
less serve to throw no additional light upon 
previous knowledge. Migula has suggested 
that these plants occupy a position superior 
to the Thallophytes as a whole and co- 
ordinate with the other great divisions of 
the plant world. This view has been 
adopted by Seward in his most recent con- 
tribution to paleobotany, and Campbell 
also regards it as deserving recognition. 
To the solution of this question, however, 
the fossil representatives contribute no 
information not derivable from existing 
species. 

Among the Phaeophyceae considerable 
interest has attached for a number of years, 
to a remarkable fossil originally described 
by Dawson as Prototaxites under the im- 
pression that it represented a primitive 
Gymnosperm allied to the Taxaceae. This 
view was disputed by Carruthers, who was 
the first to determine the algoid nature of 
the organism, and he assigned to it the 
name Nematophycus. Subsequent investiga- 
tions of North American material amply 
justified this view, and Dawson was led to 
so far modify his original opinion as to em- 
ploy the name Nematophyton. Several pro- 
visional species from the Silurian and De- 
vonian of America have been recorded, and 
to these there have been added three species 
from the same formations in Hurope. Car- 
ruthers has been led to suggest a possible 
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relationship to the modern Siphoneae, but 
an extended study of American forms leads 
to hesitation in giving this opinion un- 
qualified acceptance. Several years since, 
the belief was expressed that there were 
grounds for supposing a relationship with 
Laminarieae, and the genus Lessonia was 
cited as likely to afford the best means of 
comparison, but the impossibility of secur- 
ing suitable material caused such studies to 
be deferred. Recent studies by MacMillan 
have given us a detailed account of the 
‘morphology of this extremely interesting 
but not readily accessible plant, and from 
material which he has kindly supplied the 
writer, it is to be noted that very striking 
points of resemblance to Nematophycus ap- 
pear. Without entering into details on the 
present occasion, it may suffice to indicate 
that similar growth layers, the presence of 
a distinct cortical structure, the general 
disposition of the elements as seen in trans- 
verse section, and the presence of radial 
spaces, occupied by elements of the medulla 
which there assume a horizontal position 
-and develop special relations to one an- 
-other, are all features which point with 
considerable force to possible relationship. 
-Beyond these facts, however, our present 
‘knowledge respecting the phylogeny of this 
group of plants will not permit us to go. 
The Bryophytes constitute another group 
which, from their delicate organization, are 
not likely to be found either in very con- 
siderable numbers or in a very perfect state 
of preservation as fossils. They neverthe- 
less occupy a most important position in 
plant evolution, since they are considered 
to constitute the connecting link between 
the green alge and the higher vascular 
plants, their derivation from the former be- 
ing through the thalloid liverworts, while 
their algoid ancestry also appears in the 
filamentous protonema of the true mosses 
and in the motile spermatozoids of the en- 
tire group. From the phylogenetic position 
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of these plants as determined by a study of 
existing forms, we are led to infer that they 
must have had their origin in very early geo- 
logical times—antedating the more fully or- 
ganized terrestrial forms of which they are 
to be considered the ancestors. There is 
thus good reason for supposing them to 
have flourished as early as Devonian or 
even Silurian time, but the evidence deriv- 
able from the rocks shows no recognizable 
remains of these plants until we reach the 
later Mesozoic, while it is not until Tertiary 
time that they become clearly defined. It 
is, therefore, reasonably certain that the so- 
lution of questions relating to the origin of 
this group must rest altogether upon evi- 
dence derived from a study of existing 
species—to such, fossil botany has as yet 
contributed nothing. 

From their more durable structure, which 
offers a higher degree of resistance to the 
operation of decay, the vascular plants have 
always been found in the best state (some- 
times remarkably perfect) of preservation, 
and they have therefore always presented 
the best of opportunities for phylogenetic 
studies, more especially in consequence of 
the great abundance of their remains and 
the increased probability of deriving data 
of permanent value from them. In con- 
sidering the distribution of these plants in 
geological time, one is impressed not so 
much with their often extensive vertical 
range, aS with the abruptness with which 
special types appear through representa- 
tives of a high degree of organization. This 
has already been noted in the case of the 
Thallophytes, and among the vascular plants 
itis no less remarkable. The ferns which 
first appear in the Devonian are represented 
not only by foliage and fruit, but also by 
stems of large dimensions ; the Cycads ab- 
ruptly appear in the Jurassic and Cretace- 
ous while the Angiosperms as suddenly ap- 
pear in the Mesozoic, where they gain great 
prominence in the Cretaceous formation. 
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From these and other similar examples we 
are justified in the inference that such 
highly organized types represent the culmi- 
nation of lines of ancestors which must 
have extended far back into the earlier geo- 
logical periods, a view which gains weight 
from recent researches. 

Among the ferns the Eusporangiateae are 
recognized as representing the primitive 
forms, and they constitute the starting 
‘point for two parallel lines of descent, one 
of which leads to the Leptosporangiateae 
and finally culminates in the Heterosporeae. 
Recent studies of Parka decipiens have 
shown that this hitherto problematical or- 
-ganism from the Devonian is unquestion- 
ably to be regarded as one of the hetero- 
sporous felicineze, possibly allied to Marsilia. 
The occurrence of this plant in the same 
horizon as that in which the Eusporan- 
giateae first appear, somewhat abundantly 
and in a high state of development, is of 
-great significance, since it points without 
question to the origin of the ferns at a very 
much earlier date, probably not later than 
Silurian time. 

In studying a new Taeniopterid fern from 
the Lower Coal Measures of the Carbonif- 
erous of Henry county, Missouri, Mr. D. 
White notes certain resemblances on the one 
hand to Alethopteris, and on the other to 
Taeniopteris, to which he assigns his plant 
under the name of TZ. missowriensis. Dis- 
cussing this plant in relation to other known 
forms of the Marattiaceae, he endeavors to 
construct a hypothetical relationship which 
shows a Megalopteris stock of the Lower 
Devonian, to give rise in the Middle 
Devonian to Neuropteris, Alethopteris and 
Megalopteris proper. ‘Thence through suc- 
cessive formations these three lines of de- 
-scent lead to Dictyopteris and Odontopteris, 
which culminate in the Permo-Carbonifer- 
ous, and to Danaeopteris, Lomatopteris, Olean- 
dridium, Taeniopteris, ete., which either 
culminate or have their origin in the 
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Trias, while Angiopteris originates at this 
latter horizon and Danaea makes its first 
appearance in the Jurassic. ‘The hypothe- 
sis is a suggestive one, but as the fructifica- 
tion of these plants is wholly unknown, and . 
as we have no data derived from the inter- 
nal structure, while the relations exhibited 
are based entirely upon leaf characters, it is 
impossible to attach very great weight to it 
except as a possible starting point for fur- 
ther observations. 

Recent studies of modern HEquisetaceae 
and the various species of Calamites by 
Jeffrey, offer some very suggestive conclu- 
sions respecting the phylogeny of this most 
interesting group of plants now in the later 
stages of decline. Embryological studies 
show that similar structures in the pro- 
thalli, the absence of a basal cell from the 
archegonia and the epibasal origin of both 
root and shoot, serve to establish a definite 
connection between the Equisetaceae and 
the Homosporous Lycopods, a relation 
which is further justified by a comparison 
of the stem structure. He also shows that 


-the close agreement between the Equi- 


setaceae and the Sphenophyllaceae makes 
the latter the protostelic ancestors of the 
former. An acceptance of these conclu- 
sions would carry our knowledge of the 
phylum back to Lower Devonian time, and 
show that while the direct line of descent 
passes through the Sphenophyllaceae and 
Equisetaceae, the Calamites arose as a side 
line. 

The phylogeny of the Gymnosperms has 
for many years constituted a subject of the 
foremost importance and interest, and it 
has received the most careful consideration 
at the hands of both paleontologists and 
botanists. The deep interest which cen- 
tered so largely in the Cycadaceae, has 
within the last few years received addi- 


‘tional strength not only through the dis- 
-covery of those remarkable collections of 


‘Cycads from the Mesozoic, which Ward 


FEBRUARY 1, 1901.] 


has already described on the basis of their 
external characters, and which Wieland is 
now engaged in studying from the stand- 
point of their internal structure; but also 
from the very noteworthy observations of 
Weber and Hirase respecting the occur- 
rence of motile spermatozoids in Zamia and 
Ginkgo. Our knowledge of the North 
American Cycads adds nothing as yet to 
the phylogeny of these plants as determined 
by European investigators, but the progress 
of the studies of the Yale material will be 
watched with the greatest interest, in the 
hope that they may yield facts of im- 
portance in this connection. In the mean- 
time, however, the deep significance of con- 
--elusions derived from the study of Euro- 
_pean material justifies a brief reference to 
the position of our present knowledge of 
_ this group of plants, which may be said to 
have commenced with a recognition of the 
similar characteristics possessed by a small 
group represented by Noeggerathia, Medul- 
losa, ete., characters which pointed both to 
a filicinean and cycadean connection, but 
which were too poorly defined to permit the 
assignment of the representatives to any 
specific position. A recognition of the iden- 
tity of Medullosa and Myeloxylon as sug- 
gested by Solms-Laubach and later con- 
firmed by Schenck and Weber, served to, 
prepare the way for a clearer conception of 
the relations existing between the indi- 
vidual members as also with other groups, 
and this gained final expression in Potonié’s 
determination that Noeggerathia, Medul- 
losa, Lyginodendron, Heterangium, Clad- 
oxylon and Protopitys represent a distinct 
group of plants having an affinity with the 
ferns on the one hand, and with the cycads 
on the other, thereby becoming of ordinal 
value. He therefore established the name 
Cycadofilices as a proper recognition of the 
important position occupied by them. An 
additional contribution to our knowledge 
of this exceptionally interesting group of 
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plants has been given by D. H. Scott in a 
study of Medullosa anglica, which he shows 
to have a probable filicinean connection 
through the Heterangium type. He further 
concludes that while the Medulloseae are to 
be considered as having affinities with the 
Cycadaceae in a broad sense, they really 
constitute a short, divergent branch of the 
phylogenetic tree. 

The ancestry of the Coniferz has excited 
an interest almost as profound as that cen- 
tering in the Cycads, and although we are 
enabled to trace these plants more or less 


fully back to Silurian time, we are as yet 


unable to establish their relation to an in- 


ferior group, as in the case of the Cycads. 


Our present knowledge of the descent of 
the Coniferz rests chiefly upon a recogni- 
tion of that line of ancestry which passes 
through Cordaites and culminates in the 
Araucarian type. This has been gained by 
a careful study of the structure of the wood, 
as also of the foliage, inflorescence and fruit, 
as obtained from numerous European local- 
ities, notably those in France. Extensive 
collections of North American Cordaite are 
represented by the wood and foliage only, 
and though their value for phylogenetic 
purposes is thereby relatively limited, they 
have nevertheless contributed important 
data derived from a study of the stem 
structure, and afford a striking illustration 
of the superior importance of those histo- 
logical methods first employed in such con- 
nection by Witham, the value of which was 
so strongly insisted upon by Brongniart. 
Apart from the general evidence derived 
from this material, which points with great 
force to the development of the Araucarian 
type, the structure of the stem is frequently 
preserved with such perfection as to permit 
recognition of important phases in the evo- 
lution of structural features. Aslongagoas 
1840, Don pointed out that in the tracheids 
of Cycas revoluta, scalariform structure may 
occur at one end and bordered pits at 
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the other. In 1869 Williamson was able 
to point to similar structural modifications 
in Dadozylon, and to show that regularly 
transitional forms gave proof of the deriva- 
tion of the bordered pits from scalariform 
structure. Recent studies of North Ameri- 
can Cordaitz have given conspicuous ex- 
amples of the same kind, and show that a 
continuous series of radial sections will 
display regularly transitional forms—often 
combined in the same tracheid—passing 
from the spiral vessels of the protoxylem 
through scalariform vessels, thence into 
tracheids with transversely elongated bor- 
dered pits, which successively become short- 
ened up until there is developed the typ- 
ical, multiseriate, hexagonal and compactly 
crowded bordered pit so well defined not 
only in the Cordaitze, but also in the mod- 
ern Araucariese. These facts possess the 
deepest significance from a phylogenetic 
point of view, since they afford an addi- 
tional and reliable indication of derivation, 
and in the present connection, they serve to 
point with considerable force to the idea 
that among modern Conifera, the widely- 
separated bordered pit which in many in- 
stances wholly disappears is for that line 
of descent the culminating form of this type 
of structure; while in the Angiosperms 
the modification has been carried to a 
greater extreme and involves the reduction 
of the pit to the form of a simple slit or 
pore, and ultimately to its complete oblit- 
eration as a final expression of the second- 
ary growth of the cell wall. Structural 
alterations of this nature involve also a 
more or less profound influence upon func- 
tional activity as expressed in the distribu- 
tion of nutrient material. 

I have thus endeavored, within the limits 
of the time at my disposal, to briefly indi- 
cate some of the more prominent directions 
in which paleobotanical activities have de- 
veloped in North America within the last 
decade. While this review shows that some 
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substantial progress has been made, that 
much has been accomplished in the direc- 
tion of laying the foundation for future 
studies, and that the study of fossil plants 
is gaining greater prominence as a necessary 
aid to our knowledge of plant descent, it 
also brings into relief the fact that progress 
in this latter direction must of necessity be 
slow, and the result of laborious methods of 
investigation extending over such long pe- 
riods of time as will permit the accumula- 
tion of great stores of material, and the 
careful piecing together of fragments which 
separately have little or no significance. 
Nevertheless the rapid progress which has 
marked our knowledge of fossil plants dur- 
ing the last twenty years, and the acceler- 
ation of this progress within the last two 
decades, together with a greater apprecia- 
tion of the fundamental importance of such 
studies in questions of relationship, afford 
much ground for regarding the future of 
paleobotany on this side of the Atlantic as 
one of promise. 


D. P. PENHALLOW. 
McGILL UNIVERSITY. 


DETERMINATION OF THE SUN'S DISTANCE 
FROM OBSERVATIONS OF EROS. 


Tue tendencyof the time toward thorough 


_organization and cooperation in large en- 


terprises is well illustrated in modern as- 
tronomy. Twenty-five years ago, a dozen 
leading observatories, by mutual agreement, 
divided the northern sky into zones in such 
a way that their meridian circle observations 
would combine to form the excellent Astro- 
nomische Gesellschaft star catalogues ; and 
this great work is now nearing completion. 
The work of charting the sky by means of 
photography was similarly organized by the 
Astrographic Conference in Paris some ten 
years ago. 

About fifty of the principal observatories 
of the world are now cooperating in a great 
program of observation for improving our 
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knowledge of the distance between the earth 
and sun. Fully half the resources of the 
Lick Observatory, the Lick Astronomical 
Department of the University of California, 
have been devoted to this work for three 
months past, and the observations will con- 
tinue another month. 

The determination of the value of this as- 
tronomical unit of distance is one of the 
most famous problems in the science, and 
a great variety of methods has been used. 
Perhaps the best determination is that made 
by Sir David Gill, of the Cape of Good Hope, 
from heliometer observations of the nearer 
asteroids. The four hundred small planets 
—asteroids—discovered up to 1898 all move 
in orbits situated entirely outside the orbit 
of Mars. The observations of Victoria, Iris 
and Sappho, which approach nearer to the 
earth than any of the other members of the 
asteroid group, led to the conclusion that the 
average distance from the earth to the sun 
is about 92,900,000 miles. The unavoidable 
errors to which all such observations are 
subject leave an uncertainty of some 150,000 
miles in this value: it may be too large or 
too small by this amount. 

The accuracy of results obtained in this 
manner depends upon the distance of the 
observed body from the earth and upon its 
definiteness as a point of observation. Mars 
possesses the advantage of being nearer the 
earth than the asteroids, but this advantage 
is greatly outweighed by the fact that an 
asteroid-point can be observed much more 
accurately than a large planet-disk. Gill’s 
splendid work left much to be desired, but 
there was no prospect that his value of the 
unit could be improved with instruments 
now available. 

An asteroid discovered by Dr. Witt in 
Berlin in 1898, to which he gave the name 
Eros, is very remarkable in that its orbit 
lies partly within and partly without the 
orbit of Mars. It approaches the earth 
more closely than any other member of 
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our system,except the moon. The forms and 
relative positions of the orbits of the earth, 
Eros and Mars are shown approximately 
by the accompanying diagram, Fig.1. The 


Fig. 1. 


orbits of Mars and Eros appear to intersect, 
but this is merely apparent, from the pro- 
jections of the two on the plane of the paper. 
The plane of the orbit of Eros makes an 
angle of about eleven degrees with the plane 
of the orbit of Mars (and the earth), and 
the two orbits are situated like two adjacent 
links of a chain, without approaching each 
other very closely. 

As soon as the orbit of this wonderfully 
located asteroid was computed and pub- 
lished, astronomers realized its possibilities 
for improving our knowledge of the sun’s 
distance. As stated above, an asteroid’s 
value for this purpose depends upon its 
closeness to the earth. The distance of 
Eros at this opposition will have a mini- 
mum value of twenty-seven million miles. 
Unfortunately, the more favorable opposi- 
tion of 1896, when the distance dimin- 
ished to fifteen million miles, was not 
available, as the planet remained undis- 
covered ; and an equally good opposition 
will not occur again for a quarter of a 
century. 

In outline, this method of measuring the 
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sun’s distance is exceedingly simple; but 
in detail, it is. exceedingly complex and 
technical. The nature of the problem may 
be explained from Fig. 2. 


Dp 
Ss Els A 


Fig. 2. 


If the earth is at H and the asteroid at 
A, an observer on the earth’s surface at P 
will see the asteroid projected on the sky 
at P’, whereas an observer at ZL will see it 
at LZ’. If the distance PL is known, as it 
is, and the angle PAL is obtained from the 
observations, the data for solving the tri- 
angle PLA are at hand, and the distance 
EA may be obtained by simple computa- 
tion. Asa second step in the solution, the 
orbit of Eros will be determined very ac- 
curately, basing the determination upon 
Newton’s law of gravitation. It will then 
be a simple matter to compute the ratio of 
the earth’s distances from the sun (HS) and 
the asteroid (HA). The distance HA hav- 
ing already been determined in miles, the 
desired distance ES will follow. 

If two observatories on opposite sides of 
the earth secure observations simultane- 
ously, say at P (Pukowa in Russia) and 
at L (Mt. Hamilton), the desired data are 
theoretically complete ; but practically they 
are insufficient. There are unavoidable 
errors in the measurement of the very 
small angle PAZ, and in the assumed posi- 
tions of the two observatories, which will 
be materially reduced by having observa- 
tions made at a large number of stations. 
The direct distance between the |Pulkowa 
and Lick Observatories is about 5,000 miles. 
This is a base line from which to measure 
a distance of 27,000,000 miles, and thence 
the three-and-one-half-fold greater distance 
to the sun. The form and the dimensions 
of the earth thus enter directly into the 
problem. An error of a quarter of a mile 
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in the assumed length of the base line leads 
to a large error in the final result. 

Instead of simultaneous observations 
made in the morning in Russia and in the 
evening in America, the angle PAL 
can be determined by evening and 

P’ morning measures secured at one 
station. 

The July conference of astronomers at the 
Paris Exposition afforded an opportunity for 
a hurried formation of cooperative plans to 
secure the observations needed. It may’ 
be said that every one of the contributing 
observatories is devoting to this problem 
all its resources which in any way prom- 
ise to improve the results. The measures 
are most advantageously made in Novem- 
ber and December; and perhaps a hundred 
observers are giving their time to this 
work. ‘The reductions will require one or 
two years’ labor, and the value of the sun’s 
distance, resulting from a combination of 
all the work of all the observatories, will 
probably not be available for two or three 
years. 

The Lick Observatory is contributing as 
follows: 

Astronomer R. H. Tucker, assisted by 
Mr. Crawford, is securing two meridian- 
circle observations of each of 700 stars, to 
determine their positions with the utmost 
accuracy. These positions, furnished by 
perhaps a dozen or more observers, will 
form the triangulation system, or ground- 
work, upon which the whole structure of 
the determination will be based. 

Astronomer W. J. Hussey and assistant- 
astronomer R. G. Aitken, with the assist- 
ance of Mr. Wright and Dr. Reese, are us- 
ing the great 36-inch telescope five or six 
nights per week, weather permitting, to 
measure the evening and morning positions 
of Eros with reference to the fixed stars 
in the asteroid’s vicinity. The positions 
of these reference stars will be secured 
by means}of photographs of the regions 


, 
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taken with eight or ten telescopes, mostly 
in Europe. 

Assistant-astronomer C. D. Perrine, as- 
sisted by Mr. Palmer, is employing the 
Crossley Reflector every clear night to ob- 
tain photographs of Eros and its surround- 
ing stars, to furnish the planet’s accurate 
position in the evening, in the morning, and 
onthe meridian. The measurement of these 
plates will be a heavy task. Fortunately, 
Professor Rees, Director of the Columbia 
University Observatory, has volunteered to 
measure them. Columbia University is 
the only institution in this country which 
has had experience in measuring such 
plates, though many foreign observatories 
have long been doing similar work. 

The planet Eros is now of about the 9.3 
magnitude. It is easily visible in a three- 


inch telescope. 
W. W. CAMPBELL, 
Director of the Lick Observatory. 


ON THE NATURE OF THE SOLAR CORONA, 
WITH SOME SUGGESTIONS FOR WORK 
AT THE NEXT TOTAL ECLIPSE. 

In an article on the corona, published in 
the November number of the Astrophysical 
Journal, I suggested a method by which the 
existence of the Fraunhofer lines in the 
spectrum of the corona might be detected. 
The method was based on the supposition 
that the light emitted by the particles in 
virtue of their incandescence, s0 overpowers 
the reflected sunlight that the lines are in- 
visible. That the coronal light is strongly 
polarized is well known, and there is 
scarcely any doubt but that the polarized 
light is reflected sunlight. If now a Nicol 
prism be placed before the slit of the spec- 
troscope in such a position as to transmit 
the polarized radiations, these will be al- 
lowed to pass with almost undiminished 
intensity, while the emitted or unpolarized 
light will be reduced in intensity by one- 
half. The great change in the ratio result- 
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ing might easily be sufficient to bring out 
the dark lines distinctly. I feel firmly con- 
vinced that this experiment should be tried 
at the Sumatra eclipse of next May, for I 
have successfully accomplished it in the 
laboratory with an artificial corona. It was 
found that a gas flame in a strong beam of 
sunlight shone with a pure bluish-white 
light, due to the reflection or rather scat- 
tering of the sunlight by the minute carbon 
particles.* The flame thus illuminated 
showed the Fraunhofer lines distinctly, but 
by reducing the intensity of the sunlight a 
point was reached at which they disap- 
peared, and the spectrum appeared con- 
tinuous. The light scattered by the flame 
was found to be completely plane-polarized 
in certain directions, giving us just the 
required conditions, namely particles emit- 
ting a continuous spectrum, and scattering 
a polarized solar spectrum. In front of the 
slit of the spectroscope a Nicol was ar- 
ranged in such a manner that it could be 
drawn into and out of position by a cord. 
The Fraunhofer lines could be made to. 
appear by sliding the Nicol in front of the 
slit, and disappear by drawing it away. 
While it does not by any means follow that 
the use of a Nicol on the actual corona 
will bring out the lines, the experiment 
seems to be well worth trying, as it would 
furnish further information regarding the 
relative intensity of the emitted and re- 
flected light. Another interesting point is 
that the minute particles in the flame do 
not scatter the longer waves, the flame re- 
flecting practically no red or orange light. 
Thus the Fraunhofer Jines can only be 
traced up to about the D lines. By gradu- 
ally reducing the intensity of the sunlight 
they disappear first in the yellow, then in 
the green, blue, and violet in succession. 


* A photograph of the flame with a spot illumi- 
nated by powerful convergent beams of sunlight fur- 
nishes a beautiful proof of the existence of solid 
particles in the flame. 
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This indicates that our chances of detecting 
the lines in the spectrum of the corona will 
be greatest in the photographie part of the 
spectrum. Moreover, it appears to explain 
the absence of radiant heat in the light 
emitted from the corona, the particles being 
too small to scatter these longer waves to 
any appreciable extent. Abbott, of the 
Smithsonian party at Wadesboro, found 
the corona cold in comparison with his bo- 
lometer, and infers from this that the 
corona neither reflects sunlight nor emits 
light in virtue of incandescence, expressing 
the opinion that the luminosity is analogous 
to that of vacuum tubes transmitting elec- 
tric discharges. It seems to me that the 
polarization of the coronal light makes this 
theory untenable, and that the absence of 
heat rays can be explained fully by the 
small size of the particles. I am aware 
that the absence of radiant heat in the 
emitted light has yet to be accounted for. 
My own notion, based on experiments 
which are now in progress, is that the re- 
flected or scattered light is vastly in excess 
of the emitted, and that the absence of the 


Fraunhofer lines is more probably due to. 


line-of-sight motion of the particles, than to 
simple drowning out by emitted light. 

My experiments on the ratio of emitted 
to reflected light of a body brought to in- 
eandescence by powerful solar radiation are 
not yet completed, consequently I do not 
yet feel prepared to make any very positive 
statement in regard to this matter. A full 
account of this work will appear shortly in 
the Astrophysical Journal. 

Any observers planning to use a Nicol 
prism in connection with a spectroscope in 
the manner described will find a gas or 
eandle flame illuminated with a beam of 
sunlight concentrated by means of a large 
mirror or lens, extremely useful in making 
preliminary experiments. 

For work on the polarization of the co- 
rona I believe that the artificial corona 
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described elsewhere will be found most use- 
ful for preparatory work. Not only is it 
polarized, and polarized in the same way as 
the real corona, but it resembles it in a 
most striking manner, and can be easily 
made of the same brilliancy. It would be 
well to work with particles of different 
size, giving different percentages of polari- 
zation, and the picturesque refinements for 
producing the polar streamers could of 
course be omitted. For work of this sort it 
would be well to use a lamp with a ground 
glass bulb, as the conditions of illumination 
would then more nearly approach those in 
the real corona. 

Data regarding the plane of polarization 
in the streamers would be useful in formu- 
lating a theory of the streamers. These, it 
seems to me, can be conceived as. formed in 
two ways: they may be streams of coronal 
particles moving in curved paths, in which 
ease the plane of polarization should be 
everywhere strictly radial, or what is ex- 
tremely improbable, they may be caused by 
divergent beams of light coming from the 
polar regions of the sun and moving in 
curved paths, owing to the rapid decrease in 
the refractive index of the sun’s atmos- 
phere in an outward direction. If this were 
the case, the plane of polarization would 
turn with the streamer. 

This latter hypothesisis extremely vision- 
ary, and I do not present it seriously, for it 
is almost impossible to conceive of any way 
in which the isolated beams of light could 
be formed, unless perhaps by vortex funnels 
more highly luminous than the surround- 
ing surface of the sun. Such fanciful spec- 
ulations are hardly worth indulging in, 
though they have interested me for the 
moment in connection with the matter of 
the possible curvature of light rays in the 
sun’s atmosphere alluded to in a recent 
paper by Julius in the Astrophysical Journal. 

R. W. Woop. 


UNIVERSITY OF WISCONSIN. 
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CHICAGO SECTION OF THE AMERICAN 
MATHEMATICAL SOCIETY. 


THE eighth regular meeting of this Sec- 
tion was held at the University of Chicago 
on Thursday and Friday, December 27 and 
28, 1900. The Section was organized in 
April, 1897, under a by-law of the Society 
which provides for conducting in any lo- 
cality periodic meetings for the reading 
and discussion of mathematical papers, and 
since then has met twice a year, in April 
and December. During this period a total 
of 128 papers, by fifty-two different persons, 
have been read before the Section. 

The election of officers, which occurs 
regularly at the Christmas meeting, re- 
sulted in the re-appointment of the Secre- 
tary, Professor Thomas F. Holgate, and the 
choice of Professor E. J. Townsend and 
Professor James B. Shaw for members of 
the Program Committee. 

The following papers were read: 


1. Prorrssor E. H. Moore: ‘On the uniformity 
of continuity.’ 

2. PROFESSOR ARTHUR S. HATHAWAY : ‘ Quater- 
nions and four-fold space.’ 

3. PROFESSOR IRVING STRINGHAM : ‘On the geom- 
etry of planes in a parabolic space of four dimensions.’ 

4, Dr. F. H. SAFFORD: ‘Flow of heat in two 
dimensions.’ 

5. Mr. A. C. Lunn: ‘Certain mathematical 
aspects of experimental science.’ 

6. Mr. E. A. Hook: ‘Some properties of circulat- 
ing decimals.’ 

7. PROFESSOR ARNOLD EMcH : ‘ Note on the con- 
gruences of twisted curves.’ 

8. PROFESSOR H. B. Newson: ‘A generalization 
of the Wessel-Gauss-Argand diagram.’ 

9. Dr. F. R. Moutton : ‘On straight line solutions 
of the problem of 7 bodies.’ 

10. Dr. GILBERT A. Buiss: ‘Geodesic lines on an 
anchor ring.’ 

11. Mr. Franz A. LA Morte: ‘On the determi- 
nation of the algebraic equations invariant under 
Tschirnhausen transformations, with the parameter 
representation of all such irreducible equations, with 
rational coefficients, of the third and fourth degrees.’ 

12. PRorressor E. J. TOWNSEND: ‘Functions of 
two real variables which are continuous with respect 
to each variable.’ 
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13. PROFESSOR L. E. Dickson : ‘The group of the 
equation for the twenty-seven lines on a general cubic 
surface.’ 

14. PROFESSOR OsKAR BoLzA: ‘Concerning the 
expression of Abelian integrals in terms of a funda- 
mental set of integral functions.’ 

15. Dr. J. C. Frenps: ‘Proof of the Riemann- 
Roch theorem and of the independence of the condi- 
tions for adjointness.’ 

16. PROFESSOR OSCAR SCHMIEDEL: ‘Two reduc- 
tion formulas applicable to certain particular inte- 
grals.’ 

17. PROFESSOR EH, B. SKINNER : Some forms which 
remain invariant with respect to certain ternary mo- 
nomial substitution groups.’ 

18. PROFESSOR JAMES B. SHAW: Note indicating 
a new development of a determinant.’ 

19. PRoFEsSOR E. H. Moore: ‘On double limits.’ 

20. PRoFESsOR E. H. MoorE: ‘Concerning the 
fundamental propositions of the theory of proper 
definite integrals.’ 

21. Miss IpA M. ScHorreNFELS : ‘ Proof of the 
existence of a particular substitution group of de- 
gree 21 and order 20160.’ 


In addition to the above Professor Hath- 
away presented a paper introducing a gen- 
eral discussion on the subject ‘ Pure Mathe- 
matics for Engineering Students.’ 

Tuomas F. HoLeate, 


Secretary of the Section. 
EVANSTON, ILLINOIS. 


WISCONSIN ACADEMY OF SCIENCES, ARTS, 
AND LETTERS. 


Tue thirty-first annual meeting of the 
Academy took place at Milwaukee, Decem- 
ber 27 and 28, 1900. The following papers 
were read and discussed : 


‘Anexample of a theoretical system of weight-fac- 
tors, of ready application in the solution of observa- 
tion equations,’ by Albert 8. Flint. 

‘Harmonic curves of three frequencies.’ (Second 
paper.) With exhibition of stereograms drawn by 
E. A. Hook, by Charles S. Slichter. 

‘On repeating decimals,’ by E. A. Hook. 

‘On an improved method of determining latent 
heat of vaporization,’ by Louis Kahlenberg. 

“A campaign ery of 1844,’ by H. J. Desmond. 

‘Early political platforms in Wisconsin,’ by John 
G. Gregory. 

‘Personal names, their etymology,’ by James D. 
Butler. 
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‘Shakespeare’s knowledge of criminal psychology,’ 
by Frank C. Sharp. 

‘Determinism, decrees and immutable law,’ by 
Charles C. Caverno. ; 

‘Some recent observations on the migration of 
birds,’ by H. A. Winkenwerder. 

‘The plankton of Green Lake and Lake Winne- 
bago,’ by C. Dwight Marsh. 

‘The cause of cleavage in rocks,’ by C. K. Leith. 

“The supposed lessening of geyser activity in the 
Yellowstone National Park,’ by D. P. Nicholson. 

‘The orientation of stream channels as related to 
geological structure,’ by William H. Hobbs. 

“The old tungsten mine at Trumbull, Ct.,’ by 
William H. Hobbs. 

‘The future of the clay and cement industry in 
Wisconsin,’ by Ernest R. Buckley, Associate Direc- 
tor of the State Geological Survey. 


The following papers were read by title: 

“On the thermal conductivity of common woods,’ 
by L. W. Austin and C. W. Eastman. 

“The expansion of wood due to the absorption of 
water,’ by L. W. Austin, G. S. Cassels and W. H. 
Barber. 

FRANK CHAPMAN SHARP, 


Secretary. 


SCIENTIFIC BOOKS. 


Foundations of Knowledge. By ALEXANDER 
THOMAS ORMoND, McCosh Professor of Philo- 
sophy in Princeton University. New York, 
The Macmillan Co. 1900. 8yo. Pp. xxvii 
+ 528. Price, $3.00. 

Without mincing words, it may be affirmed 
at once that Ormond’s work is a very consider=- 
able performance. Not only this. Sympto- 
matic books on philosophy have been none too 
many these last twenty-five years, and the vol- 
ume before us betrays many symptoms of in- 
terest in relation to matters fundamental. Ac- 
cordingly, even if it be ‘ meant as a first rather 
than a final word on the topics with which it 
deals’ (Preface, xxv), it cannot escape the 
sharp analysis that all primary achievements 
deserve and, indeed, demand. Further, the 
“General Introduction’ betrays so excellent a 
sense of the recent historical situation, espe- 
cially in British-American thought, that the 
things Ormond has left unsaid throw no little 
light on those to which he has committed him- 
self. As the book is a first word, and largely 
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epistemological at that, in view of favors to 
come, I should like to express the hope that, 
in Ormond’s creed, things are lawful in episte- 
mology which must be suppressed sternly in 
metaphysic. 

The main body of the exposition has been di- 
vided into three ‘ Parts.’ In the first, Ormond 
deals with ‘Ground-Concepts of Knowledge.’ 
What he attempts here might be called a clear- 
ing of the air. That is to say, centuries of dis- 
cussion and of common usage have caused many 
hoary associations to cluster round certain 
terms. Every one is aware what the words, ‘ Ex- 
perience, Knowledge, Reality,’ mean; yet, 
equally, no one is aware. Otherwise, these 
counters cover so much that few stop to deploy 
their implications, and the interpretation alters 
with the ear that hears. Personal tendencies, 
customary environment of intellectual habit 
and the like, vary from man to man, from com- 
munity to community. The ‘ experience meet- 
ing’ of the pietist, the ‘experience’ demanded 
by electors to a vacant office, ‘experience’ with 
Mr. Spencer, and ‘experience’ as the latter-day 
idealist thinks of it, are by no means the same 
affair. Accordingly, with true instinct, Or- 
mond proceeds, first, to state his view of the gen- 
eral implications of ‘ Experience, Knowledge, 
Reality,’ and a very sensible, non-partisan view 
itis. ‘‘ We may define experience as the sum 
of these personal activities by means of which 
a conscious self reacts upon its object or not- 
self, and translates it into realized content, 
these activities being inclusive of thought, feel- 
ing and will; or, objectively—the system in 
which these activities are included’’ (50). ‘The 
notion of reality includes a synthesis of being and 
manifestation ’’ (64). ‘‘Themethodof knowl- 
edge, as we have conceived it, is an embodi- 
ment of the inner dialectical process by which 
the content of experience is reduced to the 
content of knowledge’’ (104). Such are the es- 
sential statements. 

The second Part reviews the ‘gradual de- 
velopment of the knowing processes,’ and is 
entitled, ‘Evolution of the Categories of 
Knowledge.’ At this point, even if one have 
not noted its presence previously, the modern 
outlook of the work becomes abundantly ap- 
parent. To be specific, the contemporary de- 
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mand for a dynamic, as opposed to a static, 
view of experience receives satisfaction. After 
analyzing the nature of the categories, Ormond 
proceeds to thresh the old straw of Space, 
Time, Quantity, Quality, Cause and Substance, 
offering, however, certain stimulating novel- 
ties, particularly in his treatment of the two 
last ; this, even if we demur to his allegations 
that ‘The notion of agency is a persistent ele- 
ment of that of cause’ (174), and that ‘the 
' category of substance represents the mode by 
which experience realizes those points of rest 
or permanence in its world which are necessary 
in order to render the series of changes pos- 
sible’ (192). Thence he passes to the subject 
80 much agitated and so vitally interesting to- 
day—to ‘ Community or Interaction, the Dyna- 
mice Consciousness, the Austhetic Categories, 
the Subject Consciousness, Categories of the 
Subject Consciousness, the World of Individ- 
uals, the Consciousness of Community.’ The 
point at which he elects to take up the ‘ Subject 
Consciousness’ is worthy of especial remark. 
Every praise ought to be accorded this abun- 
dant recognition of the newer insights and 
problems. Similarly, one cannot fail to be 
struck favorably with the frank manner in 
which Ormond tackles this task, even although 
he proceeds from presuppositions that antedate 
the dynamic categories, do not grow out of 
them, nay, as the strong probability runs, are 
forbidden, if not exploded entirely, by them. 
To readers of SCIENCE, the third Part pre- 
sents much matter of genuine interest. Greatly 
daring, Ormond has christened it ‘The Trans- 
cendent Factor in Knowledge.’ But names 
need not frighten us, when we discover that he 
places within these dread limits that vital 
modern problem, the relation between science 
and philosophy. Moreover, in outlining this 
relation, he formulates what must be taken as 
his characteristic contribution to pending meta- 
physical inquiries—the concept of transcendency 
within experience. ‘' We have seen that science 
deals with the transcendent and that meta- 
physics has something to do with experience. 
* * * The discussion * * * has put us in a 
position to see that one of the points of differ- 
ence consists in the fact that the aim of science, 
in so far as it finds it necessary to recognize the 
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transcendent at all, is simply to employ the 
concept of it in determining the nature of the 
relative in experience. This accounts for the 
fact that science stops in its attempt to define 
the transcendent at that point where that proc- 
ess ceases to be necessary to the definition of 
the relative. Metaphysics, on the other hand, 
is directly concerned with the determination of 
the transcendent, not so much as a principle for 
the definition of the relative in experience, as 
for the complete determination and satisfaction 
of the relative experience as a whole through 
the grounding of it in that which is absolute 
and complete. Having for its aim then the 
grounding and completing of the relative experi- 
ence itself in that which transcends it, the 
determination of this transcendent nature be- 
comes a matter of direct interest to it, and its 
attitude toward the transcendent is from the 
outset, therefore, different from that of sci- 
ence’? (823-4). 

At this point precisely, one must take issue 
with the author. If what he says about the 
mission of metaphysics be true, then science 
may once more say to philosophy what she has 
sometimes said before: ‘All right, I’ll keep the 
inside of the house, you may doas you will with 
the outside.’ For, by definition, the transcend- 
ent happens to be the super-experiential, that 
concerning which anything may be said; and we 
cannot too often recall that anything and noth- 
ing are identical. To attempt to fill out this 
word with meaning, as Ormond seems to do 
again and again, is, of course, to negate trans- 
cendency. The fact is that Ormond (this is 
part of his great interest) represents a point of 
view which, unconsciously, mediates between 
the old pre-Kantian dualism and the desiderated 
organic monism—a theory still in the air, but, 
nevertheless, the sole defensible ground of 
scientific dualism, and also of the conservation 
of those aspects of experience which Ormond 
has in mind when he writes ‘transcendent.’ 
Had he ploughed longer with the heifer of 
science, he might have earned vouchers admit- 
ting him to this philosophical paradise ; as it is, 
he whoruns may read the flaw in the credentials 
presented here. 

Consider the following passages, for example. 
‘The real, then, is possible content of con- 
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sciousness and will be found to be a trans- 
cendent term in relation to an actual con- 
sciousness. It will include the realized content 
of the actual consciousness ; also that which is 
simply present in or to consciousness, together 
with an extra-conscious sphere which exists as 
yet only as implicate or postulate ’’ (90). The 
extra-conscious as implicate of consciousness! 
Are we able to attach any clear idea to what is 
either unthinkable or else a concatenation of 
mere words? Again, in Ormond’s definition 
of Category, the cloven-hoof of the Devil whose 
delight lies in shattering human experience, 
plants itself firmly. ‘‘A category may then 
be defined ; subjectively, as the constitutional 
mode through and in which the subject-con- 
sciousness penetrates its world, and reduces it 
to ideal content, and objectively, as the form 
which the world or not-self is obliged to 
assume in order to present itself to and in con- 
sciousness and become content of its world- 
idea’”’ (117). ‘Obliged’ were truly a sympto- 
matic term. The problem of the unity of 
experience seems to be trebled here. For we 
have a hint of no less than three universes, 
to wit, a subject-universe, an object-universe 
and a category-universe. The conception that 
ideas are forms (the conception, be it remem- 
bered, which has retarded so seriously meta- 
physical advance, and progress in unitary un- 
derstanding of the world, by rendering science 
and philosophy alien from each other) has 
once more elbowed out the hopeful contem- 
porary insight, that ideas are forces; that 
‘matter,’ in so far as amenable to scientific 
treatment, is intelligent, because intelligible ; 
that the universe is a universe, because built 
in one piece, and allinclusive. Yet again, (1) 
‘Without cause no beginning of change would 
be conceivable, but without substance the very 
notion of change would be absurd. Cause is 
the principle in accordance with which changes 
are organized into a mutually dependent sys- 
tem; substance is the principle which in its 
notion of permanence supplies the condition 
which our world demands in order that the 
system of changes may be possible.’? * * * 
(2) ‘The points of rest are relative, there- 
fore, and have their common presupposition 
in the central activity of self-consciousness ’’ 
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(192-3). Here a very old friend puts in ap- 
pearance, no doubt with face washed or 
smeared somewhat, yet with character un- 
altered. So far as the statement of process goes, 
(1) and (2) land at last in mutual exclusions, as 
they have ever done. 

As Ormond is aware, no modern thinker 
would deny the existence or the potency of the 
element which he calls ‘transcendent.’ But the 
moment you term it ‘transcendent,’ you turn 
it into a kind of waste-paper basket, the 
convenient receptacle for every sort of incon- 
venient question. For instance, gravitation is 
an undeniable fact for the physicist’s experi- 
ence. But whenever you suggest its ‘ transcend- 
ency,’ as Ormond’s reasoning would, you leave 
the realm of experience and serve yourself some 
fine, mysterious feeding. The truth is that 
gravitation, like other ‘ ultimates,’ is transcend- 
ental, and in the sole legitimate sense of this 
term; that is to say, it is constitutive. Here 
we come to ourselves again, and well within 
the sweep of experience. This solid footing 
reached, we cannot forbear to make the some- 
what cruel point that the ‘transcendent’ is all 
too apt to provide tranquilizing refuge for those 
who have learned nothing and forgotten noth- 
ing. With these mummies of intellect Ormond 
has no commerce. But he has wandered per- 
ilously near their catacombs; nearer than he 
knows, possibly, when he writes thus: ‘‘ There 
is no reason to suppose then that the distinction 
between the absolute and relative is other than 
ineradicable, but, on the contrary, the whole 
trend of experience tends to confirm what is 
also a necessity of thinking ; namely, that the 
grounding of any distinction in the absolute is 
the highest guarantee we can have of its reality 
and permanence’’ (419-420). Moreover, the 
results of this excursion into a field so perilous 
crop out continually in the curious attitudes he 
adopts so often in the third Part. What is the 
man, who is looking for guidance from the 
very last word uttered in metaphysics, to make 
of this? ‘‘The notion of revelation will be 
completed then in the idea of the direct func- 
tion of the transcendent other in introducing a 
new and superordinary content into our con- 
sciousness, the subjective condition of the re- 
ception and realization of which is that state of 
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the subjective consciousness to which the term 
inspiration is applicable ’’ (491). As a piece of 
acrobatic audacity, excellent! Yet we may 
well doubt whether a thinker standing with 
one foot firmly planted on the Rock of Ages, 
the other pointing heavenward, has struck the 
attitude most conducive to progress. Of 
course, he is so interesting that we should 
dearly love to secure his photograph to show 
to our scientific friends, who would be tickled 
rather than impressed. 

To make an end; this book constitutes one 
of the freshest and most stimulating contribu- 
tions to philosophical inquiry that we have had 
for many a day. It represents an enormous 
advance on Ormond’s earlier work. And if 
the author could but shake himself free from 
the hypnotic suggestion now exercised over 
him by the ‘transcendent,’ he might very 
easily, in that further discussion hinted in his 
Preface and looked for with lively expectation 
‘by the present writer, produce a book as su- 
perior to this as this is to ‘ Basal Concepts in 
Philosophy.’ In short, Ormond stands on the 
very edge of the pathway to really constructive 
leadership. 

It remains to say that the publishers have 
executed their part admirably. Printed at the 
famous Glasgow press, the book, despite its 540 
pages, is light to hold and easy to read. In an- 
other edition the usefulness of the index might 


be much enhanced. 
R. M. WENLEY. 
UNIVERSITY OF MICHIGAN. 


Chemie der Hiweisskérper. Vou DR. OTTO CouNn- 
HEIM. Braunschweig, F. Vieweg und Sohn. 
1900. Pp. 815. ; 

In recent years no book dealing with the 
proteids and their derivatives has appeared 
which is so comprehensive and satisfactory as 
Cohnheim’s ‘Chemie der Eiweisskérper.’ The 
references to the literature of the subject are 
unusually exhaustive and include practically 
every important contribution made prior to 
1900. The work of American physiological 
chemists is cited mostly from abstracts, and 
some of the more recent papers have not yet 
found their way into the book; it is to be 
hoped, however, that the time is approaching 
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when American papers will be studied at first 
hand in all European laboratories. Cohn- 
heim’s ‘ Kiweisskorper’ is something more than 
a mere compilation of the results of the chem- 
ical investigation of the proteids. The author’s 
critical study of the voluminous literature on 
the subject is indicated by the discriminating 
judgment with which he has treated many con- 
troversial topics and by the succinct manner in 
which many of the unsolved problems are 
pointed out. The book is essentially a critical 
review, and the mode of presentation (for ex- 
ample, of heat coagulation and other physical 
modifications of the proteids) is decidedly more 
suggestive than that of most recent writers. In 
the classification of the proteids Cohnheim fol- 
lows the latest edition of Hammarsten’s ‘ Text- 
book,’ without claiming for this grouping any- 
thing more than a temporary usefulness. The 
author has proposed, as an innovation, to class 
those proteids usually termed nucleoalbumins, 
of which casein is the best defined type, with 
the simple proteids (Hiweisskorper) under the 
name. of phosphoglobulins; the latter would 
thus be differentiated more clearly from the 
true nucleoproteids (in the sense of German 
writers) to which they bear resemblance only 
in a few superficial characters. The vegetable 
globulins (Phytoglobuline) are also treated in 
the old group of nucleoalbumins, although in 
the light of our present knowledge they com- 
pare more closely with the globulins of animal 
origin, and many of them, at least, are free 
from phosphorus. 

Without giving a detailed survey of Dr. Cohn- 
heim’s book, a few of the better features may 
be referred to. The analogy in chemical be- 
havior between the proteids and the ‘ pseudo- 
bases’ of Hantzsch is pointed out, and a very 
complete account of the decomposition products 
of proteids is given, especially of the carbohy- 
drate groups lately identified by various investi- 
gators. The sulphur content of the proteids is 
discussed in detail ; and the literature regarding 
the nitro- and halogen compounds—almost en- 
tirely the outcome of very recent work—is 
collected and reviewed for the first time. In 
his treatment of the albumoses and peptones 
the author follows the classification introduced 
by Hofmeister and his pupils, although the 
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older worker is by no means overlooked. The 
more thoroughly studied substances, such as 
ego- and serum-proteids with their crystalline 
forms, are taken up at length; and the muscle 
proteids are presented in the light of v. Firth’s 
work. To the physiological chemist who has 
occasion to refer frequently to recent investiga. 
tions on the nucleoproteids and their derivatives, 
the careful summary of research in this field of 
work will be found most helpful. Thirty pages 
are devoted to the chemistry of hemoglobin, 
and the chapter on the albuminoids is fairly 
exhaustive. 

The volume is appropriately dedicated to the 
memory of W. Kihne. 

LAFAYETTE B. MENDEL. 
YALE UNIVERSITY. 


Treatise on Hygiene. By J. LANE NOTTER. Sec- 
ond edition. P. Blackiston’s Sons & Co. 
1900. © 
This is the second edition of the well-known 

book of Notter and Firth, which itself was 

founded on the still earlier treatise of Dr. A. E. 

Parkes. 

It is a very comprehensive work, contain- 
ing nearly eleven hundred pages, and treating of 
a very wide range of topics, such as, for instance, 
water, air, food, heating, ventilation, clothing, 
exercise, construction of houses, vital statistics, 
and military and naval hygiene. 

The book as a whole is excellent, the material 
is well selected, and the views thoroughly 
modern. Treating such a wide range of sub- 
jects as the authors do, they must necessarily 
give frequently the opinions of others rather 
than their own, and this causes at times, where 
opinions differ, a lack of authority. Ina few 
places remains of earlier editions crop out ; thus 
under malarious soils no mention is made of the 
mosquito, but in another portion which is de- 
voted to malaria the relation of the insect to 
the disease is fully stated. 

In some places important omissions occur: 
thus in the preservation of milk cold is hardly 
alluded to, yet it is almost as important as 
cleanliness. The number of bacteria considered 
suitable in milk, 400,000 per ec., seems very 
high. Taking the book as a whole, it is one 
that can be thoroughly commended to those 
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who have either a general or a special interest 
in the study of hygiene. 
W. H. Park. 


SCIENTIFIC JOURNALS AND ARTICLES. 

THE Journal of Comparative Neurology for 
December contains the following articles: ‘The 
Giant Ganglion Cells of Catostomus and Core- 
gonus,’ by J. B. Johnston, West Virginia Uni- 
versity. The author figures and describes suc- 
cessful Golgi preparations of these transient 
nerve cells and compares them with the sensory . 
cells in the spinal cord of Amphioxus and Pet- 
romyzon, whose fibers reach the periphery with- 
out effecting relations with cells of the spinal 
ganglion. It is suggested that they are belated 
neural crest cells which failed to migrate into 
the spinal ganglia. ‘Arrangement and Termi- 
nations of Nerves in the Gisophagus of Mam- 
malia,’ by Lydia M. DeWitt, University of 
Michigan. Investigations on the cat and rab- 
bit by the intra vitam methylene-blue method. 
The following types of nerve termination are 
described: typical motor and secretory fibers 
from sympathetic ganglia of Auerbach’s and 
Meissner’s plexuses, motor fibers from the ven- 
tral horns of the spinal cord for the striated 
muscle fibers of the cesophagus, sensory termini - 
in the mucosa from cells of spinal ganglia, and 
other sensory fibers, apparently wholly con- 
fined to the sympathetic nervous system. ‘ The 
Vibrissze of certain Mammals,’ by J. Franklin 
Messenger, University of New Mexico. The 
innervation of the hair follicles is figured and 
a peculiar erectile vascular pulvinus is described. 
‘The Ophthalmic and Eye Muscle Nerves of 
the Cat Fish (Ameiurus),’ by I. S. Workman, 
Denison University. The cat fish is shown to 
resemble other teleosts in the absence of a r. 
ophthalmicus profundus. The nerve so named 
by some anatomists is the r. ophthalmicus super- 
ficialis V, to which are added facialis fibers for 
terminal buds on the top of the head. The eye 
muscle nerves show a ganoidean arrangement. 
‘On the Homologies of the Chorda Tympani in 
Selachians,’ by H. A. Green, Denison Univer- 
sity. The selachian. types examined exhibit a 
pre-spiracular nerve, in addition to the r. pala- 
tinus and the true pre-trematic ramus for the 
pseudobranch, which runs down between the 
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mandible and the hyoid arch and whose mor- 
phological relations seem to be the same as those 
of the mammalian chorda. The editors an- 
nounce the addition of Dr. Lewellys F. Barker, 
of the University of Chicago and Rush Medical 
College, to the staff of editorial collaborators. 


In an article entitled ‘The Recent Develop- 
ment of Method in Theoretical Physics,’ pub- 
lished in the January, Monist, Professor Ludwig 
Boltzmann, formerly of Vienna but now of the 
University of Leipsic, has presented a trench- 
ant criticism of the philosophical tendencies 
now dominating physical research. Professor 
Boltzmann is an outspoken votary of the clas- 
sical or atomistic physical philosophy which 
culminated in the labors of Faraday and Max- 
well; and after rapidly sketching the rise and 
development of the mechanical philosophy he 
proceeds to subject to searching scrutiny the 
views of the energeticians (Ostwald, Helm, 
etc.) and the phenomenologists (Kirchhoff and 
Mach). While not underrating the achieve- 
ments of either of these two recent schools of 
physical theory, he asserts that the early ac- 
quisitions of the atomistic inquirers could never 
have been reached by energetics or by phe- 
nomenology. To the same number of The Mon- 
ist, MM. Vaschide and Piéron, of Paris, France, 
have contributed an erudite article on ‘Pro- 
phetic Dreams in Greek and Roman Antiquity,’ 
for which they have collected from the original 
‘sources all the data in the ancient writings re- 
lating to oneirology. The remaining articles 
are an ‘Introduction to a Psychological Study 
-of Religion,’ by Professor James H. Leuba, and 
‘Jew and Gentile in Harly Christianity,’ by Dr. 
Paul Carus. 


THE December number of the American Geol- 
ogist contains the following articles: ‘Notes 
on the Geology and Petrography of Monhegan 
Island, Maine,’ by E. C. E. Lord of Washington, 
D. C. The works are described as granitic, 
containing feldspar, olivine, pyroxene and horn- 
blende. The rocks are analyzed petrograph- 
ically and chemically and compared with rocks 
from other districts. The mass is frequently 
crossed by acid and basic dykes which are de- 
scribed and analyses given. ‘The Mineralogical 
and Petrographic Study of the Gabbroid Rocks 
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of Minnesota,’ by N. H. Winchell, contains 
Chapters VIII. to X. inclusive and concludes 
the series. Chapter VIII. contains a discussion 
of Quartz Gabbro, in which is given the min- 
erals and their occurrence together with their 
chemical composition. Chapter IX., Silico fer- 
rolyte, contains a discussion of a rock extremely 
rich in magnetite containing numerous grains 
of quartz. This name has been proposed by 
Mr. Winchell to distinguish the rock from the 
ferrolyte of Wadsworth, which it resembles. 
Chapter X., ‘ Résumé and Conclusions,’ contains 
discussions of the comparative petrography, the 
mineralogical and chemical composition of the 
various types of rock studied in the prepara- 
tion of the report. Next is an interesting ar- 
ticle on ‘ Meteorology of the Ordovician,’ by F. 
W. Sardeson, which is followed by the usual 
editorial comments, a review of recent geological 
literature and personal and scientific news. 


Dr. A. DE WATTEVILLE has resigned the 
editorship of Brain. When accepting his res- 
ignation the Council adopted the following reso- 
lution: ‘‘ The Council accepts with great regret 
Dr. de Watteville’s resignation of the editor- 
ship of Brain, and desires to take this oppor- 
tunity of recording the deep debt of gratitude 
that the Society owes him for the way in which 
he has conducted the Journal for the past 
twenty years. The Council feels that parting 
with Dr. de Watteville is an event of great 
moment to the Society, for he has not only 
brought Brain to a high standard of perfection 
and secured for it a great European reputation, 
but even the existence of the Journal at the 
present time is due to his energetic action at a 
critical juncture in 1880. Moreover, the Coun- 
cil is mindful that the Society itself took origin 
on Dr. de Watteville’s initiative, at a meeting 
held at his house, on November 14, 1885.”’ 


SOCIETIES AND ACADEMIES. 
GEOLOGICAL SOCIETY OF WASHINGTON. 

At the eighth annual meeting, held Decem- 
ber 19, 1900, the following officers were elected 
for the ensuing year : 

President, J. S. Diller; Vice-Presidents, C. W. 
Hayes and G. P. Merrill; Treasurer, M. R. 
Campbell ; Secretaries, David White and F. L. 
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Ransome. Members-at-large of the Council, 
Bailey Willis, A. H. Brooks, W. Lindgren, G. 
O. Smith, T. W. Stanton. 

The address of the retiring president, Mr. 
Whitman Cross, on ‘ The Development of Syste- 
matic Petrography in the Nineteenth Century’ 
was delivered in connection with this meeting. 

AT the 108th regular meeting, held January 
9, 1901, the following papers were presented : 


N. H. DARTON: Comparison of Stratigraphy of 
the Black Hills with that of the Front Range of 
the Rocky Mountains. 

After several years of detailed investigation 
of the stratigraphy of the Black Hills in South 
Dakota and Wyoming, a preliminary examina- 
tion has recently been made of the region south- 
west to and along the front ranges of the Rocky 
Mountains across Wyoming and Colorado. The 
Black Hills are due to a local expansion of a 
branch of the Laramie range, but the connection 
underlies a country in great part covered by 
Tertiary deposits. In the vicinity of Hartville, 
about 125 miles southwest of the Black Hills, 
there is a local uplift on this line, affording ex- 
tensive exposures of formations from the crys- 
talline schists part way up the Mesozoic col- 
umn. The stratigraphy is here very similar 
to that of the Black Hills, and all the principal 
formations from Lower Cretaceous sandstones 
to the Lower Carboniferous limestone can be 
distinctly recognized. Along the flanks of the 
Laramie range, and southward into Colorado, 
the formations present considerable change, 
but numerous features of close relationship were 
observed. In the fine sections at Morrison, 
west of Denver, there was found an extension 
of the Purple (Minnekahta) limestone of the 
Black Hills, having precisely similar strati- 
graphic relations in the Red beds, and containing 
some of the same Permian fossil, although these 
are scarce and not well preserved. The lime- 
stone was traced south for a considerable dis- 
tance and found to merge into a sandy bed 
which was finally lost in the great mass of 
coarse red deposits in the vicinity of the Gar- 
den of the Gods. Its very distinct occurrence 
at Morrison affords the means for a precise cor- 
relation with the Black Hills region. The 
underlying mass of coarse sandstone lying 
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against the crystalline rocks represent portions 
or perhaps all the Carboniferous formations 
of the Black Hills. The Red beds overlying 
this Minnekahta limestone at Morrison are 
gypsiferous shales similar to those of the Red 
Valley encircling the Black Hills. The Morri- 
son formation lying next above, is, as previous 
observers have pointed out, the equivalent of 
the Alantosaurus (Beulah) shales and the marine 
Jurassic which was traced as far south’as the 
Hartville region, is lacking in the Morrison 
section. The lower Cretaceous sandstone in 
the Black Hills has not been recognized in 
Colorado. The Benton formation presents the 
same three divisions through the Black Hills 
region as were determined by Gilbert in south- 
ern Colorado. In the valley of the Purgatoire 
in southern Colorado the Red bed series are 
represented by red sandstones of moderate 
coarseness, in the upper bed of which was dis- 
covered a bone of a Bolodont which is thought 
to be of Triassic age. The overlying series of 
gypsum, limestone, and shale yielded no fossils, 
but probably comprises a representative of the 


Morrison formation, for its upper part it least 


has all the characteristic features of the Alanto- 
saurus shale. It is overlain by so-called Da- 
kota sandstone. 


ALFRED H. Brooks and ARTHUR J. COLLIER: 
Glacial Phenomena of the Seward Peninsula. 
The Seward Peninsula, stretching out toward 

the Siberian coast from northwestern Alaska, 

separates the Arctic Ocean from Bering Sea. 

It consists, topographically, of low, rounded 
hills whose gentle slopes are often broken by 
well-marked benches. Above this upland, rise 
three notable mountain masses. The Kiglow- 
aik range, whose highest peaks reach an ele- 
vation of 4,500 feet, is a rugged mountain mass 
lying some 80 miles north of Nome. To the 
northeast of this range is another mountain 
mass, which, extending to the northeastward 
for some 80 miles, sweeps around the head- 
waters of Fish River, and joins the mountains 
east of Golofnuin Bay. The York Mountains, 
the third mountain mass, extend inland from 
Cape York. 

In this region there is no evidence of general 
glaciation. In fact, there is positive proof 
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against it. The three mountain masses have, 
however, as shown by studies of the past sea- 
son, been centers of local glaciation. In the 
Kiglow-aik range the valleys are glaciated to 
an elevation of 500 feet above the valley floor, 
and the moraines marking the limits of this 
glaciation were deposited close to tide-water. 
The evidence of ice action consists of cirques, 
U-shaped valleys, morainic topography, and 
glacial erratics. Indeed, in some of the higher 
valleys still exist the shrunken remnants of the 
former valley glaciers. These small glaciers, 
in latitude 65, are, as far as known, the most 
northerly on the continent. 

The high benches and terraces show that the 
western part of the peninsula has been elevated 
600 or 800 feet in recent times. This elevation, 
however, antedates the maximum extension of 
the valley glaciers above described. 


A.C. SPENCER: The Physiography of the Copper 

River Basin, Alaska. 

The observations made by Messrs. A. C. 
Spencer and F. C. Schrader during the summer 
of 1900, establish the existence of a peneplain in 
the Chugatch Mountains, between the coast 
and the interior basin of the Copper and Chitina 
(Chittyna) rivers, and in the adjacent moun- 
tains at the heads of the Chitina, White and 
Tanana rivers. 

The peneplain is now a dissected plateau 
with an elevation of more than 6,000 feet. 
Above it rise Mt. Blackburn and Mt. Natzahat 
to elevations of several thousand feet, the for- 
mer, at least, being of extrusive origin. ~The 
age of this marked physiographic feature is not 
earlier than late Cretaceous nor later than Mio- 
eene. As the Eocene and Miocene are known 
to have been periods of baseleveling in western 
North America, it is probable that the peneplain 
is of Tertiary age. Whether it should be corre- 
lated with the Yukon plateau, considered as 
Miocene, or whether it is an older feature, has 
not been determined. It is*of the same order 
of maturity as that plateau, and if it can be 
shown to be of the same age, its present altitude, 
several thousand feet above the adjacent por- 
tion of the great interior plateau of Alaska, 
shows that there has been faulting along the 
scarp which the St. Elias Range and its north- 
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western extension present towards the north- 


east. 
F. L. RANSOME, 


DaAvib WHITE, 
Secretaries. 


BIOLOGICAL SOCIETY OF WASHINGTON. 


The 332nd meeting was held on Saturday 
evening, January 12th. 

W. H. Dall exhibited a skiagraph of a num- 
ber of univalve mollusks, taken by a compara- 
tively short exposure to the X-rays, and yet in 
spite of their calcareous nature showing the 
structure and form of the interior whorls very 
distinctly. 

Vernon Bailey showed a specimen of a com- 
mercial skin of a grebe, saying that the grebes, 
as well as other water fowl, were being killed 
in great numbers in the shallow lakes of Oregon 
and Washington, particularly in the Klamath 
lakes, and that it was to be hoped that some- 
thing might be done to protect these birds before 
it was too late. 

William Palmer exhibited a series of speci- 
mens of the Cuban branching fern, Gleichenia 
dichotoma, describing its various stages of growth 
and comparing them with those of other species. 

Frank K. Cameron spoke of ‘The Formation 
of Black Alkali by Plants,’ stating that it has long 
been believed that certain plant varieties culti- 
vated on the arid soils of the West can cause an 
accumulation of sodium carbonate or ‘black 
alkali.’ This question has received some at- 
tention in the past, notably by Hilgard in Cali- 
fornia and Goss in New Mexico. An examina- 
tion of the question in the laboratory of the 
Division of Soils, U. S. Department of Agricul- 
ture, indicates that in some cases there is an 
enormous accumulation of sodium in the leaves 
and stems of certain plants, more than sufficient 
to combine with the inorganic acids present and 
therefore in organic combination. On decay 
this material yields considerable amounts of 
alkali carbonates, which accumulate on account 
of the peculiar conditions of moisture and 
drainage which obtain for soils in arid regions. 

The study has led incidentally to a discussion 
of the phenomena involved in the absorption 
of mineral salts by plants, from the point of 
view of the chemist; and lines of investigation 
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of possible value to the physiologist are tenta- 
tively suggested. 

The detailed description of the study will ap- 
pear at an early date in the ‘ Report of the Field 
Operations of the Division of Soils for 1900.’ 

T. H. Kearney discussed ‘The Effect of Al- 
kali Salts on the Growth of Seedling Plants,’ 
describing a series of experiments conducted 
with the assistance of Dr. F. K, Cameron of the 
Division of Soils, Department of Agriculture, 
in order to ascertain the relative injurious ef- 
fects upon plants of the salts characteristic of 
the so-called ‘alkali’ lands of the Western 
States. The salts employed were Na2Cos, 
MgS0O.1, MgClo, NasSOu, NaHC.O3, NaCl, CaClo 
and CaS.O4, enumerated in the order of their 
toxicity so far ascertained; the first of these 
was the most harmful. Solutions were made 
in each case on the basis of a normal solution, 
that is, of the equivalent in grams per liter 
of the reacting weight of each salt. Young 
seedlings of Lupinus albus were selected for 
these experiments because of their sensitiveness 
to toxic substances, and because when proper 
conditions of germination are maintained their 
clear, straight radicles are admirably adapted 
to recording the rate of growth and other 
changes. The importance of continuing the 
investigations with other plants of widely dif- 
ferent relationships was nevertheless empha- 
sized. 

One experiment was made with water 
heavily charged with COs, in order to ascertain 
whether the H ions set free by the dissociation 
of the hypothetical H;CO3 might not prove 
toxic to the radicles. No harmful effect was 
obtained. 

CaCo3 and even MgCo3, added in powdered 
form to solutions of NaCl and NaoSOu, tended 
to neutralize the injurious effects of those salts. 
Still more marked was the influence of CaSOu, 
when added to very toxic solutions of NaCl, in 
checking the action of the latter. 

Solutions of many of those salts, e. g., Na2Cos, 

_ NasSO, and CaClr, when of a dilution well be 
low the toxic limit, served as actual stimuli to 
growth. 

O. F. Cook presented a paper on ‘The 
Origin of the Cocoa Nut,’ prefacing his re- 
marks with the statement that the origin of 
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many of our domesticated plants was unknown, 
and in other cases obscure. It was exten- 
sively believed that the cocoa nut was a native 
of Asia and introduced into tropical America, 
but the speaker showed by quotations from 
early Spanish writers that it was here at the 
time of the discovery of America. De Can- 
dolle’s reasons for and against the American 
origin of the cocoa palm were critically re- 
viewed and the conclusion reached that the 
objections to the American origin could be 
successfully combated. 

Attention was drawn to the fact that, con- 
trary to universal belief, the cocoa nut could not 
withstand exposure to salt water, and that it 
was not likely that so delicate a palm had re- 
ceived its wide distribution by any other than 
human agency. Finally Mr. Cook stated his 
belief that the cocoa palm had its origin in 
some of the valleys on the western slopes of the 
Andes and had travelled westward in company 


with man. 
F, A. Lucas. 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


AT the 528th meeting, held January 19th, 
Mr. L. A. Fischer read ‘A Brief History of the 
Office of Standard Weights and Measures.’ He 
said the office had grown up under the neces- 
sity of providing uniform standards of weight 
and measure for the custom houses. In 1836 
copies of these standards were ordered to be 
furnished to the several States. In 1866 the 
office was directed to supply copies of metric 
standards, and still later it has been charged 
with verifying polariscopes and instruments for 
electrical measurements. 

Mr. A. L. Day, now of the Geological Sur- 
vey, gave an interesting account of the de- 
velopment, organization and work of ‘The 
Physikalische-Technische Reichsanstalt’ of Ber- 
lin, in which he was engaged for several years. 

Mr. S. W. Stratton, by invitation, spoke on 
‘The Proposed Standardizing Bureau,’ giving 
a résumé of the plans and of the means taken 
to bring the subject before Congress, and read- 
ing from printed reports some of the arguments 
made before committees. 

CHARLES K. WEAD, 
Secretary. 
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THE LAS VEGAS SCIENCE CLUB. 


THE second meeting of the Las Vegas Science 
Club was held January 8th. Mr. Frank Springer 
exhibited and commented upon some crinoids 
from the Burlington Limestone at Lake Valley, 
New Mexico. He alsoexhibited and discussed 
specimens of Uintacrinus socialis, Grinnell, 
which he had found beautifully preserved in 
the cretaceous of Western Kansas. He showed 
a number of plates to illustrate a memoir on 
this species, which will shortly be published 
in the Memoirs of the Museum of Comparative 
Zoology. The abundance and excellent preser- 
vation of the material had permitted him to de- 
termine many new facts regarding Uintacrinus ; 
and after tabulating the characters of over 600 
individuals it became evident that U. socialis 
of America and U. westfalicus of Europe were 
identical, the supposed specific distinctions be- 
ing due to age and variation. 

Mr. HB. L. Hewett spoke on the ancient 
cliff-dwellings and communal buildings of the 
Pajarito district, New Mexico. He had for 
some years been engaged in the investigation 
of these, and presented a map showing their 
distribution, a number of plans and photo- 
graphs, and a collection of objects obtained 
from the dwellings and burial mounds. The 
communal buildings of the Tchrega, Tsankiwi, 
Navakwee and Otow ; mesas were described ; 
the first of these was estimated to have con- 
tained nearly 1,500 rooms, being much larger 
than the buildings still in use at Taos. Mr. 
Hewett referred to the importance of preserv- 
ing these ruins for systematic and careful ex- 
amination, and the desirability of retaining as 
public property such important evidences re- 
garding the early man of America as abounded 
throughout the district. To this end a bill is 
now pending in Congress, which provided for 
the retention of the district as a National Park. 

40, IDs de Oh 


NEW YORK SECTION OF THE AMERIOAN CHEM— 
ICAL SOCIETY. 


A STATED meeting was held at the Chemists’ 
Club, 108 West 55th Street, on January 11th, 
Dr. C. A. Doremus, presiding, and 53 members 
present. 
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Dr. Parker reported progress for the Com- 
mittee appointed to confer with the Bureau of 
Combustibles in regard to the storage of acids. 

The Chair reported that the revision of the 
By-Laws was in the hands of the Executive 
Committee in accordance with the action taken 
at the November meeting. A resolution offered 
by A. C. Hale was then read as follows : 

Resolved, That the New York Section of the 
American Chemical Society herewith extends a 
most cordial invitation to the Society to cele- 
brate the 25th anniversary of its foundation 
next April in New York City, and the Chair- 
man of the New York Section is hereby author- 
ized and directed to appoint such local com- 
mittees as he may deem expedient in order to 
aid in perfecting arrangements for such celebra 
tion.”’ 

The resolution was unanimously approved 
and the Secretary was instructed to formally 
extend the invitation to the Society at large. 

Dr. T. O’Connor Sloane then read his paper 
entitled, ‘ Notes on Spheroidal State Evapora- 
tion,’ with experiments. 

Dr. McMurtrie made a report on the Mid- 
winter meeting just held in Chicago, to the 
effect that it had been very successful, and the 
visiting members were well entertained. One 
hundred and thirty-nine members were regis- 
tered. Numerous applications for member- 
ship in the Society had been entered as a re- 
sult of the interest aroused. 

DURAND WoopDMAN, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
NOTE ON VEGETO-ELECTRICITY. 


In ScreNcE, September 8, 1900, is an abstract 
of a paper, by Dr. Waller, on ‘The Electrical 
Effects of Light upon Green Leaves,’ which 
recalls an experience noted in 1888 in my phys- 
ical laboratory work. In June of that year I 
asked a student to determine the magnetic ele- 
ments at a certain place, just under the outer 
ends of the long branches of a low Norway 
maple. He reported that the magnetometer 
was in such continual tremor and slight shifting 
about that it was impossible to make accurate 
readings. This continued for hours; and was 
quite noticeable again some days subsequently 
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—so that the station was abandoned. This 
movement was not due to wind, nor to a mag- 
netic storm, nor to any mechanical jarring of 
the earth. 

Except an indefinite item in a newspaper, I 
have seen no mention of a similar experience. 

To determine whether there is from trees such 
a discharge of electricity as might affect a deli- 
cate magnetic needle, I made (in 1895) a coil 
about 80 cm. diameter of fifty turns of wire, 
mounted on the end of a long pole, with a con- 
tact breaker and a telephone receiver in circuit, 
and had this coil held in such relation to large, 
dense limbs of trees as to enclose the lines of 
magnetic force from a discharge stream (if 
there be one) of electricity from the limb, se- 
lecting limbs in such direction as would make 
the coil when in proper relation lie in the mag- 
netic meridian plane, determined by simple 
compass. 

April 8th-12th, buds just swelling on decid- 
uous trees, I tried a number of trees, including 
two or three evergreens. I could hear no dis- 
turbance in the telephone, in any position of the 
coil. Then putting the coil in the magnetic 
meridian, as explained above, to make the 
action (if any) stronger than mere variation of 
discharge, I had the circuit opened and closed. 
Still there was not the slightest effect per- 
ceptible. In the latter half of May, leaves 
quite fully developed on all except the various 
oaks, the experiments were repeated with the 
same negative results. 

According to Dr. Waller’s experiments, it 
would have been better to try my experiment 
in June (when the unexplained action was 
observed), rather than April and May, the 
leaves then being in fuller vigor and the tem- 
perature higher. 

I. THORNTON OSMOND., 

STATE COLLEGE, PA., 

January 21, 1901. 
SCIENTIFIC EXPEDITION TO ICELAND, GREEN- 
LAND AND LABRADOR. 

A GEOLOGICAL and geographical excursion in 
the North Atlantic is planned for the summer 
of 1901. Conditionally on the formation of a 
sufficiently large party, a steamer of about 1,000 
tons, specially adapted for ice navigation, and 
capable of accommodating sixty men, will leave 
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Boston on or about June 26th and return to the 
same point on or about September 20th. The 
main object of the voyage will be to offer to the 
members of the excursion party opportunity of 
studying the volcanic cones and lava-fields, the 
geysers, ice-caves and glaciers of Iceland, the 
fiords and glaciers of the west coast of Green- 
land, and the mountains and fiords of Northern 
Labrador. Some attention will be paid to the 
hydrographic conditions of the waters traversed. 
Botanists, zoologists, ornithologists, mineralo- 
gists and those interested in other branches of 
natural history may pursue independent studies. 
A hunting party may take part in the expedi- 
tion ; it could be landed for a fortnight or three 
weeks in Greenland and for about the same 
period in Labrador. ’ 

Explanatory lectures on the regions visited 
will be given from time to time by the leader 
of the excursion, who will also act as guide on 
the Labrador coast where he spent the summer 
of 1900. It is expected that in Greenland and 
Iceland, specialists on the geology and physical 
geography of these countries will lead the 
party. Wherever possible the attempt will be 
made to increase the stock of existing informa- 
tion concerning the three regions. It is desir- 
able, though not necessary, that applicants for 
membership in the party possess at least an 
elementary knowledge of geology. Citizens of 
other countries as well as of the United States 
are invited to participate in the expedition. A 
physician will accompany the party. 

An inclusive fee of $500 for each member will 
be charged, $250 to be deposited with the leader 
of the expedition on or before March 15th, the 
balanee to be paid on or before June Ist. 

The trip will be under the direction of the 
writer, and applications for membership should 


be addressed to him. 
: R. A. DALY, 


Department of Geology and Geography, Harvard 
University. 


CURRENT NOTES ON METEOROLOGY. 


REPORT OF THE CHIEF OF THE WEATHER 
BUREAU. 
THE ‘Report of the Chief of the Weather 
Bureau for 1900’ devotes considerable space to 
forecasts. The beginning of storm forecasts for 
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the North Atlantic Ocean is noted, this step being 
made possible by the use of reports now received 
from the West Indies, the Bahamas, Bermuda, 
France, Great Britain, Germany, etc. When- 
ever possible, forecasts are to be made of wind 
force and direction for the first three days of 
the voyage of all outgoing steamships. A brief 
history of each hurricane that occurred during 
the year is given, with copies of statements 
from persons not connected with the Weather 
Bureau regarding the efficiency of the storm- 
warning service. An important improvement 
in connection with the display of storm-warn- 
ings for the benefit of mariners has been made 
by the adoption of a specially constructed steel 
tower, with a flagpole at its summit. From 
this pole the signal flags are flown by day, and 
on it lanterns are displayed at night. ‘ Emi- 
nently satisfactory’ progress is reported to 
have been made with experiments in wireless 
telegraphy. The importance of the Weather 
Bureau’s Lake Marine service may be under- 
stood from the statement that ‘each of the 
20,000 or more vessels that pass Detroit receives 
the latest information available with regard to 
the force and direction of the wind, and the 
location and probable movement of storms.’ 


WEST INDIAN HURRICANES. 


UNDER the title ‘ West Indian Hurricanes’ the 
Weather Bureau has issued a report, prepared 
by Professor E. B. Garriott, which will find 
many interested readers. Since the United 
States has come to take an active political in- 
terest in West Indian affairs, West Indian 
hurricanes have assumed an additional impor- 
tance in the eyes of the American people. This 
monograph gives a general account of these 
storms, their laws of circulation, cloud move- 
ments, tracks, formation, prognostics and char- 
acteristic phenomena. Poéy’s table of hurri- 
canes from 1493 to 1855 is given, supplemented 
by a table based on Weather Bureau records, 
giving the hurricanes from,1878 to 1900. Then 
follow brief descriptions, arranged by months, 
of recent hurricanes, including the famous ‘ Gal- 
veston Storm’ of last September, and lastly 
local descriptions of historic hurricanes. Charts 
showing the hurricane tracks for each month 
for the years 1878 to 1900 accompany the 
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report, which is to be recommended as being a 
readable, non-technical discussion of the subject 
with which it deals. 


MONTHLY WEATHER REVIEW. 


THE Monthly Weather Review for September 
(issued November 16th) contains the following 
articles: ‘West Indian Hurricane of Septem- 
ber 1-12, 1900,’ by Professor EK. B. Garriott; 
‘Special Report on the Galveston Hurricane of 
September 8, 1900,’ by Dr. I. M. Cline, Local 
Forecast Official at Galveston; ‘The Storm 
Waves of South Carolina and Texas,’ by Gen- 
eral E. P. Alexander; ‘On the Color and Po- 
larization of Blue Sky Light,’ by N. E. Dorsey ; 
“Review of Professor Very’s Memoir on At 
mospheric Radiation,’ by N. E. Dorsey; ‘The 
Frequency of Hail in the United States’ and 
‘The Crop as depending on Meteorological 
Conditions,’ by Professor Cleveland Abbe. 

R. DEC. Warp. 


BOTANICAL NOTES. 


‘BOTANICAL OPPORTUNITIES IN WASHINGTON. 


Ir may be doubted whether the botanists of 
this country fully realize the magnitude of the 
botanical work now being done in Washington. 
In the Department of Agriculture there are 
several ‘divisions’ devoted wholly to botanical 
investigations, and several others whose work 
contributes more or less to the enlargement of 
our scientific knowledge of plants. Thus the 
‘divisions’ of Botany, Vegetable Physiology 
and Pathology, and Agrostology are so many 
divisions of the science of botany, while the 
‘divisions’ of Forestry, Soils, Biological Survey, 
Experimental Gardens and Grounds, and Po 
mology, and the ‘section’ of Seed and Plant 
Introduction, are more or less contributory to 
botanical science. All these have much in 
them which is of interest to the botanist; in 
fact, some of the most interesting contributions 
to the scientific aspects of botanical inquiry 
have come from the second list, where the ap- 
plications of science are generally emphasized. 
To these must be added the National Herbarium 
under control of the Smithsonian Institution, 
where are stored nearly a million botanical 
specimens. 
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With the liberal policy followed by the Sec- 
retary of Agriculture and the Regents of the 
Smithsonian Institution, there are here many 
opportunities for profitable work along different 
lines. In spite of the crowded quarters in 
which all the men in these ‘divisions’ are 
compelled to work, they are willing to make 
room for botanists who wish to study with 
them. With a little encouragement it is prob- 
able that a system of ‘tables’ will be arranged 
for the benefit of investigators who wish to 
take advantage of the collections, libraries, 
laboratories, and more than all—of the men to 
be found here. When we remember that there 
are from thirty-five to forty trained botanists in 
the government service, we can realize some- 
what better what it may mean to most teachers 
of botany (generally isolated from their kind) 
when the opportunity is open to spend a couple 
of months in botanical study in Washington. 
So also with the lonely experiment-station bot- 
anist, puzzling over the problems that come to 
him, a few months of personal contact with 
these experienced workers in Washington would 
be of the greatest service. Without reflecting 
upon the work of the marine and other aquatic 
laboratories, it is safe to say that for most botan- 
ical teachers and experiment-station botanists a 
few weeks of study in the ‘divisions’ in Wash- 
ington would be of more value. 

In this connection it is well to emphasize the 
fact that the scientific ‘divisions’ in the De 
partment of Agriculture should have more and 
better rooms for the trained men who are at 
work in them, as well as for the preservation of 
the collections, libraries and laboratories. Con- 
gress should not hesitate to grant the moderate 
sum asked by the Secretary of Agriculture for 
increased laboratory facilities. Hventually 
there should be a fire-proof building for the 
department, so planned that it may furnish ad- 
equate laboratory facilities for all the ‘divi- 
sions,’ and complete protection to the priceless 
collections of specimens and books, at the same 
time providing for the enlarged uses referred to 
above. 


CENTRAL MASSACHUSETTS FORESTS. 


In an interesting paper in Rhodora (Vol L., 
No. 8), Professor G. E. Stone discusses the 
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forest conditions of central Massachusetts. In 
the course of his discussion he says: ‘‘The 
characteristic forest trees in this locality are the 
pine, chestnut, oak and birch. The pine and 
chestnut are especially adapted to this region, 
as is shown by their great abundance, both of 
these being more common in central Massachu- 
setts than in’any other portion of the State. 
The pine is especially abundant here, because 
of the fact that it can adapt itself to a great va- 
riety of conditions.’’ A little later in his paper 
we find that ‘‘ the principal forest trees at pres- 
ent are the pine, chestnut, oak, birch, maple, 
alder, poplar, willow, ironwood, hickory, hem- 
lock, ash, cedar, spruce, beech. Their pre- 
dominance follows quite closely after the order 
named. ‘This order is not, however, the same 
as that which occurred in the primitive forests. 
The hemlock, beech and canoe birch have de- 
creased, and other species have taken their 
places. The pine was always, and is to-day a 
valuable and prominent tree in this region, and 
undoubtedly is holding its own. The amount 
of young pines now in central Massachusetts is 
considerable. There is in fact no tree which 
takes so readily to the old and neglected pas- 
tures as does the pine, and they are gradually 
becoming filled with this species. This is a 
most fortunate occurrence, as these old pastures 
are practically worthless for other purposes, 
and it is by this means that the pine holds its 
own so readily, and compensates for that loss 
which occurs in consequence of rotation with 
hardwood where forests of this tree have been 
cleared.’’ Professor Stone concludes from a 
study of the historical records of the forests 
that ‘‘on the whole, the climatic conditions 
have probably not changed very much, though 
undoubtedly local effects have been brought 
about by the removal of the forests, and also 
from industrial activities.”’ 


CHRYSANTHEMUM RUST. 


Dr. J. C. ARTHUR, of the Indiana Experiment 
Station, has given the results (in Bulletin 85) of 
his experiments on the rust which affects the 
chrysanthemum. Thisisa true rust (Uredineae), 
and to it the name of Puccinia chrysanthemi has 
been given (1900) by Roze, a French botanist. 
It has been known in this country and Europe 
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for a few years only, but apparently it has been 
known for along timein Japan. In order to 
settle the question whether the rusts affecting 
other Compositae might give rise to that on the 
chrysanthemum, Dr. Arthur made many cul- 
tures of the rusts on this and other related 
plants. He found that he could not infect 
other Compositae with the uredospores of chrys- 
anthemum rust, nor could he infect chrysanthe- 
mum with the uredospores of the rusts of other 
Compositae. No teleutospores have yet been 
observed in this country or Europe, and this 
fact is likely to make the disease more easily 
controllable. Hand-picking the diseased leaves, 
and spraying with Bordeaux Mixture or sul- 
phide of potassium are recommended. 


CHARLES HE. BESSEY. 
THE UNIVERSITY OF NEBRASKA. 


THE NATIONAL OBSERVATORY QUESTION. 

THE introduction by Senator Morgan last 
week of a bill to organize the National Obser- 
vatory of the United States, of which we have 
not yet seen a copy, and a letter from Professor 
Bigelow which we published last week, suggest 
a condensed statement of the points at issue. 
The grounds taken by SCIENCE are these: 

1. The United States, like every other lead- 
ing government of the world, should have a 
national astronomical observatory. 

2. The special object of this observatory 
should be to make those observations and cal- 
culations on the courses of the stars which are 
useful in the world’s progress, and require to 
be pursued with greater system and persistence 
than is possible in any but a national establish- 
ment. 

3. This purpose requires that the observatory 
should have a well understood and well defined 
policy and plan of work, mapped out by the 
best scientific authorities at command of the 
nation and obligatory on the scientific staff. 

4. No work but the best should be done; of 
-second-class work an abundance may be had 
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everywhere. This requires that the instruments 
should be of the best. 

5. To attain these purposes it is necessary 
that the head of the observatory be an expe- 
This because of the high 
technical skill and experience required in plan- 


rienced astronomer. 


ning the work, in seeing that the innumerable 
details necessary to its excellence are attended 
to, and in so expending the funds of the obser- 
vatory as to get the best results, and also to in_ 
spire the confidence of the scientific public in 
the high quality of the work. 

Every effort on the part of our astronomers 
to get an observatory of this kind established 
has been defeated through the impression that 
we already have one which answers the pur- 
pose. In the opinion of every astronomer who 
has publicly expressed views on the subject this 
is not the case. So far as we are able to col- 
lect published views, while there may be much 
disagreement on side issues, there is absolute 
unanimity that the existing observatory fails to 
perform the required functions in a satisfactory 
way. Yet, we are quite ready to regard the 
question as an open one until everything that 
can be said in favor of the work and results of 
the existing observatory is brought out. If 
there is a single astronomer in the land who, 
after a careful examination of the published 
volumes of the observatory, draws the conclu- 
sion that the objects in question have been sat- 
isfactorily gained, or, after having read the an- 
nual reports of the past five years, concludes 
that they describe the class and character of 
work which should be expected from the most 
expensively supported astronomical observatory 
in the world, the columns of SCIENCE are cor- 
dially thrown open to him to make known his 
views, and the facts on which those views are 
based. 

It is a well-known fact that our existing ob- 


servatory is unique in the main feature of its 
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organization, that of being governed by a head 
who is not an astronomer and who has no 
thread of law to guide him in his administra- 
tion. Another unique feature, without parallel 
in the history of astronomical observatories, is 
the misfortunes with its instruments which we 
pointed out in our first issue of this year. Here 
our information was based wholly on the official 
reports, no weight being given to the possibility 
that the actual condition of the instruments 
may be a little worse than made known in the 
public statement. Is it possible to dissociate 
in the mind of the scientific public these two 
unique features ? 

We commend the reading of what Mr. Bige- 
low has said on the subject, though he is silent 
on its main points, and the grounds he takes are 
not at all clear to us. On one point he labors 
If he will re-read 


our article he will see that we made no charge 


under a misapprehension. 


against the administration in connection with 
the Magnetic Observatory, but only inquired 
how it happened that one of the finest mag- 
netic observatories in existence was set-up in 
the immediate neighborhood of a trolley line, 
the electric current of which would necessarily 
be destructive to the results. Mr. Bigelow in- 
forms us, as a ‘ well-known’ fact, that this was 
done by the united counsel of the astronomical 
director and a prominent visiting English as- 
tronomer and against the arguments of the pro- 
fessor in charge of the work, and all others in 
Washington interested in magnetic observa- 
tions. He intimates that other interests than 
those of science prompted the proceedings. 
We are thankful for this statement, which, if 
correct and complete, will enable the reader to 
draw his own conclusions, but we do not know 
on what ground he says that the fact is ‘ well 
known.’ It may be well known to those con- 
cerned, or to people in Washington generally, 


but we never before heard or read of it. We 
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may remind Mr. Bigelow that an unnamed 
‘visiting astronomer’ cannot bear a heavy 
weight of responsibility, and we hope that he 
will allow this unfortunate counsellor to state 
his side of the case. 

This summary of views, reasons and argu- 
ments, seems to exhaust the case in its present as- 
pects, though we may need toreturn to it when 
Senator Morgan’s bill and the naval appropria- 
tion bill are taken up by the Senate. The ques- 
tion is not of concern to astronomers only, but 
is probably the most important subject at pres- 


ent before American men of science. 


SCIENTIFIC NOTES AND NEWS. 


M. FouguE, professor of mineralogy in the 
Collége de France, assumed the presidency of 
the Paris Academy of Sciences at the first meet- 
ing of the year on January 7th, succeeding M. 
Michel Lévy. M. Bouquet de la Grye was 
elected vice-president, and will consequently 
assume the presidency next year. 


Dr. GRABOWSKY, of the Natural History 
Museum at Brunswick, has been appointed 
director of the Zoological Gardens at Breslau. 


Mr. E. J. BUTLER, M.B., has been appointed 
by the Secretary of State for India, on the rec- 
ommendation of the director of the Royal 
Gardens, Kew, to the post of official botanist to 
the Indian Government at a salary commenc- 
ing at £600 per annum. 


Mr. WILLIAM WALLACE has resigned the 
position of superintendent of the building of the 
American Museum of Natural History. 


Terrestrial Magnetism reports that Mr. James 
B. Baylor has now completed the magnetic 
survey of North Carolina, which has been 
carried out at the joint expense of the U.S. 
Coast and Geodetic Survey and the North Caro- 
lina Geological Survey. The first report upon 
this work, prepared by Messrs. Baylor and 
Hazard, is ready for distribution. 

THE British Institution of Mechanical Engi- 
neers has presented the first Willan’s pre- 
mium to Captain H. Riall Sankey. 
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Lorp RALEIGH has been appointed chairman 
of a Board of Trade committee to consider the 
extent to which the working of the traffic on 
the Central London Railway produces vibration 
in the adjacent buildings, and what alterations 
in the conditions of such working or in struc- 
ture can be devised to remedy the same. 


PROFESSOR MANSFIELD MERRIMAN, head of 
the department of civil engineering, Lehigh 
University, has issued a circular letter to the 
County Commissioners throughout the State of 
Pennsylvania, offering on behalf of the Univer- 
sity, to make, without expense to the Commis- 
sioners, tests of hydraulic cement to be used on 
public works. In the report of the results of 
these tests no opinion will be expressed on the 
value of the cements. 


Av the annual meeting of the Washington 
Academy of Sciences, on January 17, 1901, the 
following officers were elected: 


Chas. D. Walcott, President. 

W. H. Holmes, Vice-President for the Anthropolog- 
ical Society. 

F. A. Lucas, Vice-President for the Biological So- 
ciety. 

V. K. Chestnut, Vice-President for the Chemical 
Society. 

John A. Kasson, Vice-President for the Columbia 
Historical Society. 

H. G. Dyar, Vice-President for the Entomological 
Society. 

A. G. Bell, Vice-President for the Geographic Society. 

G. K. Gilbert, Vice-President for the Geological 
Society. 

S. C. Busey, Vice-President for the Medical Society. 

J. Howard Gore, Vice-President for the Philosoph- 
ical Society. 

Frank Baker, Secretary. 

Bernard R. Green, Treasurer. 

Managers : Class 1902—L. O. Howard, J. W. Powells 
Carroll D. Wright. Class 1903—F. W. Clarke, C. 
Hart Merriam, Whitman Cross. Class 1904—Marcus 
Baker, Geo. M. Sternberg, G. M. Kober. 

THE Middleton Goldsmith Lecture for 1901, 
before the New York Pathological Society, will 
be delivered by Dr. Charles 8. Minot on March 
26th. The subject announced is ‘The Em- 
bryological Basis of Pathology.’ We learn 
that it is the lecturer’s intention to discuss the 
general laws governing both the 7 ormal and 
pathological differentiation of cells. 
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THE Duke of the Abruzzi and Captain Cagni 
gave before the Italian Geographical Society, on 
January 14th, accounts of their recent Polar ex- 
pedition. The King and Queen of Italy and a 
distinguished audience were present. The free- 
dom of the City of Rome has been conferred 
on the Duke of the Abruzzi. 


PROFESSOR FRANCIS H. HERRICK, of Western 
Reserve University, delivered an illustrated 
lecture before the Sigma Xi Society of Yale 
University on January 19th, on ‘The Habits of 
Wild Birds.’ 


THE annual meeting of the Neurological So- 
ciety of London was held on January 24th, 
when the presidential address was delivered by 
Dr. W. J. Mickle on ‘ Mental Wandering.’ 


PROFESSOR SILVANUS P. THOMPSON gave a 
lecture on January 10th, at the Urania, in Ber- 
lin, on ‘Faraday and the English School of 
Hlectricians.’ 


THE Royal Geographical Society of Australasia 
has established a Thomson Foundation Medal 
in recognition of Mr. J. P. Thomson’s great 
services to the Society, of which he is regarded 
as the founder, and which he has served in 
many capacities. The gold medal is to be 
awarded annually for the best original contri- 
bution to geographical literature, preference 
being given to the geography of Australasia. 


THE annual meeting of the Geographical As- 
sociation was held in London on January 9th, 
when Mr. Douglas W. Freshman was elected 
president and Mr. A. J. Herbertson, vice-presi- 
dent. The membership of the Association is 
now 184, representing 84 schools and colleges. 
Plans are being considered for the publication 
of a geographical journal for teachers of geog- 
raphy. E 

THE annual meeting of the Board of Regents 
of the Smithsonian Institution was held on Jan- 
uary 23d. The following changes were an- 
nounced in the membership of the Board: Hon. 
Richard Olney, to succeed Dr. William Preston 
Johnston, and Judge Gray of Delaware, to fill 
the vacancy caused by the death of Dr. William 
L. Wilson. The vacancy in the executive 
committee, caused by the death of Dr. Wilson, 
was filled by the election of Representative 
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Hitt of Illinois. It was decided in view of the 
proposed abolition of the English cemetery at 
Genoa which contains the remains of James 
Smithson, the founder of the Institution, that 
the Secretary be requested to arrange with the 
authorities of some other cemetery, at Genoa, for 
the re-interment of Mr. Smithson’s remains and 
the transfer of the original monument. It will 
be remembered that the Smithsonian Institu- 
tion placed a tablet on Smithson’s tomb and 
that it is properly cared for. 

AT a meeting held recently at Colchester it 
was decided to erect a marblestatue of William 
Gilbert, whose great work, De Magnete, pub- 
lished just three hundred years ago, laid the 
foundation of electrical science. The statue, 
towards which £130 has been subscribed, is to 
occupy a niche in the facade of the new town 
hall of Colchester. 


WE regret to learn of the death, at the age of 
sixty-six years, of Elisha Gray, which occurred 
on January 21st, from heart disease. Mr. Gray 
was the author of ‘ Experimental Researches in 
Electroharmonic Telegraphy and Telephony’ 
and of ‘Elementary Talks on Science,’ and is 
well-known for his important inventions in 
telegraphy, telephony and electrical appliances. 

CoLonEL F. F. HitpeEr, chief clerk of the 
Burefiu of American Ethnology, died of pneu- 
monia at his home in Washington on January 
21st, at the age of seventy-four years. 


THE death is announced, at the age of thirty- 
eight years, of Mr. John Henry Leech, the En- 
glish entomologist. He was the author of 
numerous works on this science including ‘ The 
Butterflies of China, Japan and Corea.’ The 
collections made by him for this work are now 
partly in the South Kensington Natural His- 
tory Museum. Mr. Leech was proprietor of 
The Entomologist. 


WE also regret to learn from Nature that Mr. 
S. W. Egan, since 1868 connected with the 
Geological Survey of Ireland, died in Dublin on 
January 6th; and that Dr. Giulio Pacher, do- 
cent in experimental physics in the University 
of Padua, has died at the age of thirty-three 
years. 

THE will of Oswald Ottendorfer sets aside 
about $200,000 for public bequests, including 
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$25,000 to the American Museum of Natural 
History, $20,000 to the Cooper Union for the 
advancement of science and art, and $20,000 
to the New York Free Circulating Library. 


THROUGH the liberality of T. M. Baird, Jr., 
Esq., of Victoria, B. C., a tract of land on the 
coast of Vancouver Island, opposite Cape Flat- 
tery, has been preseuted for a seaside botanical 
station of the University of Minnesota. The 
erection of a group of log buildings has been 
begun, and a party of thirty or more botanists 
has been organized to open the work of the 
station next June. 


HALF the educational staff of the Royal En- 
gineering College at Coopers Hill has been sum- 
marily dismissed, for the purpose, as it is some- 
what oddly stated, of ‘reducing the present 
excessive cost of the staff and increasing the 
efficiency of the teaching.’ The College at 
Coopers Hill is primarily for the training of 
students for the public works—telegraphs, rail- 
ways, ete.—of India, and appears to be under 
the direction of a military officer with no sci- 
entific or educational qualifications and a board 
of visitors. There is a general protest against 
this action, Lord Kelvin, for example, haying 
written to the London Times as follows : 

The correspondence which appeared in the Times of 
Januard 3d regarding Coopers Hill College has caused 
a painful shock to all who know of the good work 
which the college has done in giving to India the 
benefits of well-trained engineers in the service of its 
Government. No one can read that correspondence, 
I believe, without being convinced that the seven 
professors and teachers whose position is threatened 
are justified in asking for an inquiry. 

The proposed action—a sudden and arbitrary dis- 
missal of able and distinguished scientific teachers 
who have been doing duty for periods of from nine 
to thirty years in a satisfactory manner—is certainly 
not to be expected in institutions under the control 
of the British Government; and I sincerely hope 
that the Secretary of State for India in Council will 
see his way to granting the request for an inquiry. 

ANOTHER case, in which the appointment of 
a military officer without scientific attainments 
as head of a scientific institution has worked 
unfortunately, is brought to our attention in the 
case of M. Charles Lagrange, director of the 
Royal Observatory of Belgium. It appears 
from the Independence Belge, as quoted in Na- 
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ture, that M. Lagrange has resigned his office 
and has presented to the Belgian Academy of 
Sciences his two years’ arrears of salary, or a 
capital sum of ten thousand francs, to establish 
a prize to be awarded, at intervals of four years, 
for the best contribution to our knowledge of 
the physics of the globe. In expressing the 
thanks of the Academy for the gift, General 
Brialmont described the circumstances which 
led to M. Lagrange’s resignation. It appears 
that for the past two years the position of di- 
rector of the Observatory has been a humiliating 
one, because a young infantry officer, without 
scientific attainments, has controlled the estab- 
lishment, 


We are glad to notice that the House of Rep- 
resentatives has, under a suspension of the rules, 
passed a bill increasing the salary of the Com- 
missioner of Education for Porto Rico from 
$3,000 to $4,000. If, however, our Government 
is generous in disposing of the money of the 
Porto Ricans, it should be just in distributing 
the greater wealth at its disposal, and the emi- 
nent Commissioner of Education for the United 
States should receive as large a salary as the 
commissioner for Porto Rico. 


Mr. STARK has introduced into the House of 
Representatives a resolution of the Legislature 
of the State of Nebraska, requesting the pas- 
sage of the bill for the establishment and main- 
tenance of a school of mines in every State 
where such does not now exist, which has been 
referred to the Committee on Public Lands. 


AvT arecent meeting of the New England 
Anti-vivisection Society, Joseph L. Greene 
quoted from Senator Gallinger, of New Hamp- 
shire, to the effect that the bill against cruelty 
to animals in the district of Columbia would 
probably not be taken up at the present session, 
because of the pressure of business. 


THE German budget for 1901 includes 200,- 
000 Marks for the construction of a laboratory 
for hydraulic experiments at Berlin. The total 
cost of the laboratory will be about 365,000 
Marks. It will be used by the administrations 
of the Imperial Marine and Inland Waterways 
and by the students of the technical school. 
The budget also provides for non-recurring ex- 
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penditures on science and art over 6,000,000 
Marks. 

GREAT interest is being taken in the immi- 
nent drying up of Great Salt Lake caused by 
irrigation. We are informed that the plan 
suggested by Mr. Marcus E. Jones to build a 
canal from the headwaters of the Snake river, 
and thus bring water into the Great Basin to 
replace the waste by evaporation is meeting 
with general favor. The Utah Legislature is 
expected to take up the matter at this session. 
The agricultural sections of Utah are threat- 
ened with disaster unless something is done 
soon. 


UNDER the auspices of the International Aéro- 
nautical Committee balloon ascents for meteoro- 
logical purposes were made on January 10th— 
in so far as the program was carried out—at 
London, Bath, Paris, Strasburg, Berlin, St. 
Petersburg and in Virginia. 

WE learn from the Electrical World that, at 
a recent meeting of the Frankfort-on-the-Main 
Association of Electrical Engineers, Herr Wolff, 
manager of the local branch of the Allgemeine 
Elektricitats-Gesellschaft, showed a new form of 
Nernst lamp. The necessary initial heating of 
this lamp is effected by a spiral of platinum 
embedded in fireproof composition. By means 
of a switch concealed within the base of the 
lamp, this spiral is automatically cut out of 
circuit after the lamp has been rendered suffi- 
ciently conductive by the imparted heat. 


UNIVERSITY AND EDUCATIONAL NEWS. 

YALE UNIVERSITY has received a bequest of 
$50,000 by the will of Albert E. Kent of Chi- 
cago, a graduate in 1858. The money is to be 
used for the enlargement of the Kent Chemical 
Laboratory which Mr. Kent gave to the Uni- 
versity twenty years ago. Yale University has 
also received during the week, by the death of 
Benjamin Douglas Silliman, the oldest alumnus 
of the University, a sum, said to be $80,000, left 
by a brother in trust. It is expected that the 
University will also receive a bequest by the 
will of Mr. Silliman. Yale University would 
also receive a trust fund of $500,000, left by T. 
B. Winthrop, an alumnus, in case neither of his 
children should survive. 
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Mr. JoHn D. ROCKEFELLER has offered to 
give $200,000 to Oberlin College, on condition 
that $300,000 in addition be colleeted during 
the year. 

THE sum of $25,000 has been collected for 
Amherst College, making available $75,000 
promised by two alumni, Mr. D. Willis James 
and Mr. C. M. Platt. 


Mr. H. H. HUNNEWELL, of Wellesley, has 
given $25,000 to Wellesley College for the de- 
partment of botany. 

THE will of the late Joseph Ricker, of Port- 
land, Maine, provides for the distribution of 
about $300,000 among charitable, religious and 
educational societies. Among the bequests 
are the following: Bowdoin College, $20,000 ; 
Bangor Theological Seminary, $25,000; Tus- 
kegee Institute, $2,500, and Bates College, 
$10,000. 

On January 1, 1901, President Jas. W. 
Strong had secured gifts and pledges to the en- 
dowment fund of Carleton College amounting 
to $100,000. This secured the conditional gift 
of $50,000 from Dr. D. K. Pearsons offered a 
year ago. Thecollege has always given unusual 
prominence to its seientific courses and has an 
exceptionally good equipment of scientific ap- 
paratus. 


A UNIVERSITY for women has been founded in 
Tokio and is expected to open in 1901. A site 
and about $120,000 have been donated to it. 

THERE will be a second meeting of the As- 
sociation of Universities in Chicago from Feb- 
ruary 26th to 28th. Among the snbjects to be 
discussed are ‘Migration among Graduate 
Students,’ ‘Examinations for the Doctor’s 
Degree,’ ‘Fellowships’ and ‘To what extent 
should a Candidate for the Doctor’s Degree be 
required to show a Knowledge of Subjects not 
immediately connected with his Major Sub- 
ject?’ 

THE University of California will offer at its 
next summer session instruction in philosophy, 
education, history, Latin, Greek, physics, chem- 
istry, botany, mathematics and other depart- 
ments. A short course for farmers is being 
planned, in which practical instruction will be 
given in horticulture, irrigation, dairy hus- 
bandry, stock breeding, ete. The following 
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professors from eastern universities will take 
part in the work: James E. Russell, dean of 
the Teachers College of Columbia University ; 
John Dewey, professor of philosophy in the 
University of Chicago; H. Morse Stephens, 
professor of modern history in Cornell Uni- 
versity; James W. Bright, professor of Eng- 
lish philology in Johns Hopkins University ; 
Liberty Hyde Bailey, professor of horticulture 
in Cornell University ; and Albert S. Cooke, 
professor of the English language in Yale 
University. 

C. E. CHADsEY, Ph.D. (Columbia), has been 
appointed lecturer in the department of edu- 
cation, University of Colorado. He will lec- 
ture on sociological topics, etc. P. H. Keyser, 
M.D., has been appointed instructor in psycho- 
pathology in the department of psychology of 
the same university. Students in the law 
school are required to take the course, and it 
is an elective in the medical school. 


Dr. Wm. G. SPILLER has been appointed 
demonstrator of neuropathology at the Univer- 
sity of Pennsylvania, and will conduct an elec- 
tive course for a limited number of graduates 
and students for the study of the pathology of 
the central nervous system and the preparation 
and examination of microscopic sections. 

Joun M. BucHer, Ph.D. (Johns Hopkins), 
has been appointed associate professor of chem- 
istry at Brown University. He recently grad- 
uated at Lehigh University and has been in- 
structor in Tufts College. At the same uni- 
versity Mr. W. B. Jacobs has been appointed 
professor of the science and art of teaching. 

JOSEPH S. CHAMBERLAIN, Ph.D. (Johns Hop- 
kins), instructor in chemistry, Oberlin College, 
has accepted the position of private assistant to 
Professor Ira Remsen, Johns Hopkins Univer- 
sity. 

Dr. MAx VERWORN, associate professor and 
assistant in the Physiological Institute in the 
University at Jena, has been called to an asso- 
ciate professorship of physiology at Gottingen, 
where he will be director of the Physiological 
Institute. 

Dr. H. GOLDSCHMIDT, associate professor of 
chemistry at Heidelberg, has been called to 
the University of Christiania. 
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THE ENDOWMENT OF RESEARCH. 

Is investigation in the physical sciences 
now. limited by the lack of men or money ? 
In other words, is it limited by the insuffi- 
cient number of investigators capable and 
ready to do work of the highest grade, or 
are they unable to secure the means needed 
to carry on such work? The income of 
several funds is available for aiding such 
investigation. In 1797, Count Rumford 
gave to the American Academy the sum of 
$5,000, for awarding gold and silver medals 
for discoveries in light and heat. Until 
recently, so little use has been made of its 
income that this fund now amounts to 
$58,000. The annual income, which ex- 
ceeds $2,500, may be used for researches in 
light and heat. The Elizabeth Thompson 
fund, amounting to $26,000, according to the 
last circular issued, may be used for investi- 
gations in all departments of science. Sev- 
enty-one grants have been made from the 
income of this fund, generally in sums not 
exceeding $300. Several funds, held in trust 
by the National Academy of Sciences, show 
unexpended balances equal to the income 
of several years. Thus, at the beginning 
of the present year, the Henry Draper 
fund of $6,000 had an unexpended balance 
of more than $2,000 available for investi- 
gations in astronomical physics, and no 
applications had been received for it. In 
1886, the writer attempted to secure the 
sum of $100,000, the income to be used for 
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aiding astronomers of all countries in their 
work. Miss Bruce, in 1890, besides her 
numerous other gifts to astronomy, gave 
the sum of $6,000 to be distributed in this 
way. The 15 donations are described in a 
circular issued in 1891. Many investiga- 
tions require such large sums of money 
that they could not be provided for by 
such funds as these. On the other hand, a 
small sum judiciously expended sometimes 
leads to much larger gifts, and may furnish 
an observer with an instrument, an assist- 
ant, or means for publication. A small 
gift may thus render available, resources 
of vastly greater value which would other- 
wise lead tono useful result. For instance, 
the writer in 1882 received an appropriation 
of $500 from the Rumford fund, for an in- 
vestigation in astronomical photography. 
Presenting the results of this work to the 
trustees of the Bache fund, he received an ap- 
propriation of $3,000, with which an 8-inch 
photographic telescope was constructed. 
Twenty-six thousand photographs have 
since been taken with this instrument which 
for many years has been used throughout 
every clear night at the Arequipa Station 
of the Harvard College Observatory. The 
early results were presented to Mrs. Henry 
Draper, who accordingly had a similar 
8-inch telescope constructed. This instru- 
ment is used here throughout every clear 
night, on the northern stars, thus supple- 
menting the work of the Bache telescope. 
With this instrument, also, 26,000 photo- 
graphs have been obtained. The early 
results of the Henry Draper Memorial led 
to the transfer of the Boyden fund, exceed- 
ing $200,009, to the Harvard College Obser- 
vatory, and also to the gift of $50,000 by 
Miss C. W. Bruce, with which a 24-inch 
_ telescope, now successfully at work in Are- 
quipa, was constructed. The results at- 
tained by each gift thus helped to secure 
the next. Again, an appropriation of $500 
from the Rumford fund, in 1899, enabled 
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the Directors of the Yerkes, Lick, McCor- 
mick and Harvard observatories to coop- 
erate, so that telescopes of 40, 36, 26, 15, 
and 12 inches aperture are now being used 
in the same research on the light of very 
faint stars. The value of the plant utilized 
in this research exceeds a million dollars. 
It is hoped that similar cooperation can be 
secured in continuous observations of the 
variable stars of long period. In many 
eases an award of a small sum to an 
observatory will assure its friends of the 
value of the work and thus encourage them 
to contribute liberally. It is believed by 
the writer that the real difficulty lies in 
the lack of knowledge of what funds are 
available, diffidence in presenting applica- 
tions, and in some eases objection to the 
restrictions under which the grants may be 
made. Could these difficulties be remedied 
by a permanent committee, and if so, how 
should it be appointed? In no country haye 
such sums of money been given to science 
as in the United States ; in fact, the success 
so far attained and our future prospects for 
research depend largely upon such gifts. 
It is believed that in many cases wealthy 
men and women would gladly aid scientific 
investigation if they could be sure that 
their gifts would be judiciously and eco- 
nomically expended. It is, therefore, of the 
greatest importance to all scientific men, not 
only to secure aid for important researches, 
but to prevent, if possible, the unwise or 
wasteful expenditure of such money. The 
writer desires to learn the views of others 
on this matter, either through the columns 
of Scrence, or by personal correspondence. 


Epwarp C. PICKERING. 
CAMBRIDGE, MAss., January 25, 1901. 


RESEARCH WORK FOR PHYSICS TEACHERS.* 
Tux teaching of physics is in itself a de- 
lightful thing, but to be thoroughly enjoyed 


* An abstract of a paper read before the Physics 
Club of New York, December, 1900. 
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it should be plentifully seasoned with re- 
search. Science in the past has been in- 
debted in a very great measure for its prog- 
ress to the teaching class. An inquiry into 
the statistics of this subject, which I had 
oceasion to make some years ago, and in 
which I attempted to classify the profes- 
sions of all the authors up to the middle of 
the present century, who are sufficiently 
known to have found a place in the pages 
of Poggendorff’s Dictionary, showed that 
nearly 90 per cent. of the scientific work of 
the world had been done by teachers. The 
remainder was divided almost equally be- 
tween the members of the medical profes- 
sion and the clergy. Law was found to be 
almost entirely unrepresented, the most 
notable instance of a lawyer who has left a 
name in science being that of Bacon. 
There has been of course a considerable 
number of amateurs in science, and the list 
contains some famous names, such, in phys- 
ics, for examples, as Joule in England, and 
Holtz, Elster and Geitel in Germany ; but 
taken numerically this class shows a very 
small percentage in the tables. Great as 
the attainments of the teacher in investiga- 
tion have been when compared with those 
of the remainder of the community, the 
statistics show that in this country at least 
not more than ten per cent. even of college 
men engaged in the teaching of physics can 
be counted as belonging to the ranks of the 
producers. I have been unable to extend 
the inquiry to physics teachers in second- 
ary schools, not through any difficulty in 
enumerating those whose names appear in 
scientific authorship, but through ignorance 
as to the total number who’ are engaged in 
teaching the subject in the United States. 
It is clear, however, that the ratio would 
be even smaller than in the case of those 
who are teaching in our colleges and uni- 
versities. 

That there are very great and very real 
difficulties any one who has attempted to 
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carry on research and teaching at the same 

time must admit. The principal excuses 

offered for the abandonment of any attempt 

at scientific performance are lack of time, 

lack of apparatus and lack of the necessary quali- 

fications for the work. A comparison of col- 

lege teachers with the;teachers in the sec- 

ondary schools in these respects has led me 

to the opinion that the differences of op- 

portunity are much smaller than is com- 

monly supposed. Science teachers, both in 
the college and in the school, are unques- 

tionably overworked. The tax upon the 

nervous system of the proper teaching of 
science is very great, and it is more often 

the want of surplus energy with which to 

carry On investigation, than lack of actual 

time or of the necessary equipment that de- 

feats us. The actual number of hours de- 

manded of teachers is; small as compared 

with that required by many other callings ; 

so much so, that by the outsider the teacher 
is apt to be regarded as belonging to the 

leisure class; but measured in terms of 
vital energy those hours, as we all know, 

are quite long enough. 

The plea of lack of qualification for re- 
search is one which the college man feels 
less free to make than does the teacher in 
the secondary schools; because he knows 
that whether he has such qualifications or 
not he is at least supposed to possess them ; 
whereas it has not yet been demanded -of 
secondary school teachers that they should 
be capable of actual scientific productive- 
ness. This difference of standard I believe 
is a false one and most unfortunate; for it 
is certainly more difficult to teach success- 
fully the beginnings of a subject than to 
conduct advanced work. The real expla- 
nation of the comparative unproductiveness 
of secondary school teachers lies, I am con- 
vinced, in the absence of the habit of investi- 
gation, a habit which like all others must be 
acquired by practise and maintained by 
continued practise. Research flourishes 
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only in a certain atmosphere, and this at- 
mosphere is to be found only where scien- 
tific work is going on. Some little corner 
of time can always be found even by some 
of the most overburdened of us, and as to 
equipment, it should not be forgotten that 
the scientific appliances at command of the 
school teacher of the present day are greatly 
superior to those of the average college man 
of a generation ago, and are not greatly be- 
hind those of the average college man of 
the present. Yet there was great scientific 
activity in certain localities at a time when 
laboratories, as we know them, had not yet 
come into existence. Men are still living 
who can remember when the first chemical 
laboratory in Germany was established by 
Liebig, and one need not to be very old to 
look back upon the beginnings of labora- 
tory instruction in this country. 
Qualification for research must always be 
acquired by individual effort. Any one 
who is really fit to teach science has at 
least the latent gift necessary to the inves- 
tigator. To develop the gift he must, how- 
ever, cultivate the habit of scientific read- 
ing and the habit of experimentation. The 
number of science journals is now so great 
that no one can longer pretend to read them 
all; but we have in the admirable summary 
entitled, Science Abstracts, and in Wiedemann’s 
Beiblitter, the results of the whole world of 
physics presented in brief form. One of 
these two journals should be taken by every 
physics teacher, and in addition he should 
subscribe to and read some one of the 
standard journals devoted to his subject. 
Given a well-developed habit of experi- 
mentation, it only remains to select some 
topic and to study that persistently to the 
point of obtaining definite results before 
taking up another. A1Il subjects for inves- 
tigation are not equally within the reach 
of the teacher in the secondary schools. 
We can not, for example, expect to dupli- 
cate in our laboratories the thousands of 
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storage cells necessary to the carrying on 
of the researches upon which Professor 
Trowbridge, of Harvard University, is en- 
gaged, nor to lay out large sums for appa- 
ratus of any other kind. As a rule, the 
apparatus necessary to an investigation is, 
however, not very expensive ; certain stand- 
ard instruments, such as the balance, the 
thermometer, the spectroscope and the gal- 
vanometer, are to be found in every de- 
cently equipped school at the present day, 
and work of the highest interest can be 
done by supplementing these with special 
apparatus which may be either home-made 
or may be obtained at a small cost by em- 
ploying our ordinary artisans. 

The following suggestions of topics for 
research which may be pursued without 
elaborate or unusual apparatus in the spare 
time of any one who possesses the intense 
love of experimentation, characteristic of 
the true man of science, may serve to show 
that there is no lack of material within the 
reach of every ambitious physics teacher. 

The temperature at which pure water 
reaches its maximum density has been care- 
fully determined, and it is known that the 
introduction of a gas such as ammonia, 
which is largely absorbed by water, or of a 
salt in solution like sodium chloride, or of 
aleohol or sulphuric acid, not only lowers 
the freezing point and changes the density 
of the liquid, but that the point of maximum 
density falls, as the amount of added sub- 
stance is increased, more rapidly than the 
freezing point itself; until finally the phe- 
nomenon of maximum density disappears 
altogether. Any one who possesses a good 
thermometer reading to low temperatures 
or who has sufficient skill and experience 
to make and calibrate a thermo-junction 
can .readily extend this investigation to 
solutions and mixtures not yet studied. 
The only instruments required for such in- 
vestigation, aside from the usual laboratory 
utensils, are a good thermometer and a 
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Fahrenheit hydrometer, or a hydrometer 
of the variable immersion type with the 
diameter of the neck reduced to the least 
practicable size. 
delicacy to tax the manipulative skill of 
the observer, and the investigation is on 
this account worth the doing simply as 
practise work, while the results of a care- 
ful study of the subject would be welcomed 
by any of our standard journals of physics. 
By a similar method, studies may be made 
of the density and coefficient of expansion 
of liquids having low freezing points, such 
as alcohol, ether and carbon disulphide. 
Something has been done in this line, but 
the subject is far from being exhausted. 
By the use of liquid carbon dioxide and 
ether one can readily reach the tempera- 
ture —80° C., and itis probable that the 
time is near when liquid air will be avail- 
able for the extension of such work to much 
lower temperatures. Data upon subjects 
such as these are useful even though no 
startlingly new phenomena be brought to 
light, and the observer has before him the 
possibility of discovering new and important 
relations which may have a bearing upon 
our theories of the nature of matter. The 
verification through this extended range of 
temperatures, viz., from —80°, and ulti- 
mately from —200°, upwards, the law al- 
ready theoretically established by Van der 
Waals * for the relation of the expansion of 
liquids to their critical temperatures; or, 
failing in that, the experimental demon- 
stration of the necessity of a modification 
of the theory, would be in itself ample in- 
centive for the investigation. 

The subject of specific heats at low tem- 
peratures is still awaiting the attention of 
our experimental physicists. H. F. Weber t 
a quarter of a century ago studied boron 


* Van der Waals, ‘Continuitat des gasformingen 
und fliissigen Zustandes.’ Leipzig, 1881. 

{+ H. F. Weber, Poggendorff’s Annalen, 154, pp. 367 
(1875). 
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and silicon, in this respect, down to —40° 
C. and carbon to —50° C., with most inter- 
esting results, after which comparatively 
little was done until 1898, when Behn * ob- 
tained values for several metals down to 
—200°. The specific heat of a great variety 
of solids and liquids still remains to be de- 
termined through the greater range of 
temperatures now within our reach, and the 
calorimetric observations are no more diffi- 
cult nor elaborate at low than at high tem- 
peratures. Any one who can set up and 
ealibrate a Bunsen ice calorimeter is in 
position to make the measurements. A 
cylinder of carbon dioxide and a can of 
ether will give refrigeration to —80° C. and 
perhaps by the time the work for this range 
of temperatures is completed it may be pos- 
sible to order a gallon of liquid air by tele- 
phone at a reasonable cost and thus readily 
extend the research to —200° C. Tempera- 
ture measurements are best made in such 
work by finding the change of resistance in 
a coil of fine copper wire. 

What I have attempted to point out, in 
a fragmentary way in the case of two or 
three particular problems is true of the 
whole domain of physics. No research is 
ever complete. However exhaustive it 
may at first sight appear, it will, when crit- 
ically considered, be found to afford merely 
a starting point from which to push further 
out into the infinite region of the unknown 
which lies beyond the boundaries of our 
present knowledge. Every theoretical dis- 
cussion is based upon assumptions which 
must be tested experimentally, and such 
tests usually lead to new and more accurate 
knowledge of the properties of matter and 
ultimately to modifications of the theory. 
Thus Poisson, long since, pointed out that 
the numerical value of the ratio for the rela- 
tive contraction of the diameter of astretched 
rod to the elongation would be one-fourth 
for all substances for which the assumption 


* Behn, Wiedemann’s Annalen, 66, pp. 237 (1898). 
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made in his theory of elasticity holds true. 
Measurements, however, showed widely 
varying values for Poisson’s ratio and led to 


important modifications of the theory. All: 


this may be thought to belong to the ancient 
history of the science, but to-day, after 
nearly half a century, exact data are known 
for only a few substances. I do not men- 
tion this as one of the determinations es- 
pecially adapted to the secondary school 
laboratory. The quantity to be observed 
is, of course, exceedingly small. Still the 
method by which I am accustomed to illus- 
trate the phenomenon to my classes; that 
of stretching a glass tube filled with mercury 
and noting the fall of the liquid in the very 
fine capillary neck gives a good result with 
glass, and would probably be adaptable 
without serious difficulties to such other 
materials as can be obtained in the form 
of tubes. With the interferometer, direct 
measurements of the change of diameter 
ought to be readily made but this instru- 
ment is at present not a part of our school 
equipments. 

Another field of work which is easily 
opened to physics teachers in our secondary 
schools is that of the study of flame temper- 
atures. ‘Lhe temperatures of the Bunsen 
burner, the ordinary luminous gas flame, 
the candle flame and the acetylene flame 
are already pretty well established, although 
many important details which are capable 
of being worked out by a patient observer 
are still lacking. When it comes to the 
question of other flames than these, we 
have only the wildest estimates based upon 
measurements made by methods, the in- 
adequacy of which has been abundantly 
demonstrated. The flames of alcohol, of 
ether and of carbon disulphide burning in 
air would afford subjects for an interesting 
and profitable study during one’s leisure 
hours. The apparatus needed for such a 
research consists of a fairly sensitive galva- 
nometer, a resistance box and a standard 
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cell, together with about one meter each of 
platinum and platinum-rhodium wire. The 
obstacles to even approximately accurate 
high temperature work have until recently 
been almost insuperable on account of the 
difficulty of calibrating the thermo-element 
used; but I have shown in a recent paper * 
how the very elaborate and laborious meth- 
ods of calibration hitherto employed by 
those engaged in such work may be avoided 
without loss of accuracy and how by the 
ingenious method first employed by Wag- 
gener } in the study of the Bunsen burner, 
and subsequently by myself for the measure- 
ment of the acetylene flame, the heat losses 
in the thermo-junction which had vitiated 
the results of earlier observers may be 
eliminated. 

We physics teachers have amused our- 
selves at one time or another, like many 
other people, with photography, and a few 
of us, doubtless, deserve to be classed as 
experts in the fascinating art. Herein lies 
a double opportunity for research; in the 
further development of the science which 
underlies photographic processes and in the 
application of the photographie method to 
the numerous problems in physics to which 
it is especially adapted. Consider, for ex- 
ample, in illustration of the former, the 
fruitful field of inquiry suggested by Pro- 
fessor Nipher’s{ recent memoir upon the 
action of light and of the X-rays on pre- 
viously exposed plates, and of the latter the 
countless investigations of recent years in 
which the photographic plate has been 
utilized for recording and studying the phe- 
nomena of our science. 

By means of a camera containing a re- 
volving drum, upon which a piece of the 
flexible film used in the making of ani- 


* Nichols, Physical Review, Vol. X., p. 324. 

t+ Waggener, Wiedemann’s Annalen, Vol. LYIII., p. 
579. 

{ Nipher, Transactions of the St. Louis Academy of 
Sciences (1900). 
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mated pictures may be mounted, a great 
variety of interesting work may be per- 
formed. Professor Merritt* and I have 
shown ina recent paper that very beautiful 
photographs of the manometric flame are 
obtainable with the aid of such an instru- 
ment, and Professor Hallock has made use 
of asimilar method in an extended analysis 
of the human voice. Any one who has the 
patience to systematically study and inter- 
pret records of this sort, might add greatly 
to our knowledge of the physics of articu- 
late speech. With the same instrument 
the motions of vibrating strings and rods 
and the decadence of overtones with the 
time may be studied. The instrument is, 
indeed, applicable to a very great variety 
of short-time phenomena, such, for example 
as the duration of exposure obtained by 
various flash powders, a subject of which at 
present our knowledge is very incomplete. 

Still another interesting line of work 
within the reach of physics teachers in our 
secondary schools consists of the photog- 
raphy of the infra-red spectrum. Bec- 
querel showed many years ago that the flu- 
orescence of calcium sulphide and other 
substances could be checked and almost 
annihilated by the long waves of the spec- 
trum, and Fomm, a student of von Lommel, 
in 1890 succeeded in photographing the 
infra-red spectrum of the sun by placing a 
fluorescent screen in the spectral image 
and subsequently making a contact print 
by laying the sereen face to face with an 
ordinary sensitive dry plate. In this way 
he was able to identify and determine the 
wave lengths of numerous dark lines in the 
spectrum. The absorption spectra of chlo- 
rophyll, of water, of the salts of didymium, 
samarium, erbium and of other substances 
which possess well-marked bands in the 
visible spectrum, have been mapped in this 
way by Becquerel, but his work should be 

* Nichols and Merritt, Physical Review, Vol. VII., 
p. 93. 
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repeated since his estimation of wave- 
lengths is known to be entirely at fault. 
The number of substances as yet untested 
is very great and the accurate investigation 
of them might lead to results of high im- 
portance. The method of direct photog- 
raphy by means of plates sensitized for 
the infra-red is probably to be preferred for 
such work, to the troublesome use of the 
fluorescent screen. 

Finally, not to extend this list of feasible 
experiments further, permit me to remind 
my fellow teachers of physics that we have 
in the spectro-photometer, an instrument 
by means of which one may investigate 
visible radiation, reflecting power and the 
transmission of light, by all sorts of sub- 
stances. It is a great convenience in 
such work to have at hand the very per- 
fect modern instruments designed by Lum- 
mer and Brodhun or by Brace. I am 
aware that none of our school laboratories 
are likely to contain such apparatus; but 
it is only necessary to purchase a Vierordt 
slit and to adapt the same to any good or- 
dinary spectroscope in order to be in posi- 
tion to do good spectro-photometric work. 

I have attempted in this paper to mention 
only a few of the numerous topics of re- 
search available for physics teachers. It 
is one of the characteristics of our science, 
that every contribution to our knowledge 
brings with it a group of further problems 
to be solved. One can not read intelligently 
any memoir describing experimental work 
without perceiving the possibility of ex- 
tending the investigation further. The one 
essential requisite to the carrying out of 
the suggestions thus received is that burn- 
ing desire to try things for one’s self which 
characterizes the investigator. Such a de- 
sire is the fruit of that habit of experimen- 
tation to which I have already referred, a 
habit which I deem it the first duty of every 
one, who has the ambition to lay claim to 
the title of man.of science, to foster and 
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cultivate. Given this desire for research, 
which is the inevitable result of the habit 
of experimentation in every one whose 
mind is fit for scientific pursuits, and all 
other difficulties, those of time, opportunity 
and equipment can be overcome. Certain 
lines of investigation which one would 
gladly follow must indeed be abandoned 
for lack of means with which to pursue 
them; but he who keeps alive his knowledge 
of scientific progress by the systematic 
reading of the literature of first sources 
need never lack topics of research. 

The proper stimulus for scientific work is 
the love of experimentation for its own 
sake rather than any desire or expectation 
of fame; the delight of witnessing the 
wonderful performances of matter under 
conditions conceived and imposed by our- 
selves, rather than the hope of achieving 
some momentous result. At the same time 
we should not forget that the very simplest 
phenomenon of nature is worthy of our 
closest, even of our reverent attention and 
that some experiment as seemingly unim- 
portant as the shooting of quartz fibers, 
may, like that now famous operation of a 
fellow teacher (Boys), be ultimately of in- 
estimable value to science. 

Epwarp L. Nicuots. 


PHYSICAL LABORATORY OF 
CORNELL UNIVERSITY. 


ON ECLIPSE PHOTOGRAPHY. 

Some months ago the writer suggested 
that the dangers of over-exposure in photo- 
graphing eclipses might be avoided by a 
long exposure covering the entire totality 
of the eclipse, and a development of the 
plate as a positive in the light. Since that 
time the interval of exposure in the camera 
has been considerably reduced by increas- 
ing the illumination of the plate while in 
the developing bath. Plates can with proper 
exposure be developed in direct sunlight, 
with a reflected beam of sunlight also 
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thrown down upon the plate. But while 
such pictures leave nothing to be desired 
for clearness and sharpness of detail, they 
do not show any details which can not be 
brought out in a negative. Moreover, the 
exposure required to produce a good pos- 
itive is still rather too long to make this 
method in its present condition seem of 
much advantage in eclipse work. 

But it has also been found that the de- 
veloper best suited to producing fine pos- 
itives will develop beautiful negatives in 
the dark-room, on plates that have been 
over-exposed as much as two thousand 
times. Such plates thus exposed may be 
developed either as negatives in a perfectly 
dark roém, or as equally good positives in 
a light room, and with the same developer. 
Where the normal camera time is a tenth 
of a second, the exposure may be as great as 
three minutes and a half, and still secure a 
sharp crisp negative. With greater ex- 
posures it is better to develop the plate 
as a positive in the light room. 

The developer recommended, as the best 
so far tried, is hydrochinone made up ac- 
cording to Cramer’s formula, with the 
bromide left out. The sodium carbonate 
solution may be made up at half the 
strength given in the formula if the devel- 
oping is to go on slowly. To half an ounce 
of the mixture of solutions one and two, 
add an ounce and a half of water and four 
or five drops of saturated hypo solution. 

When the plate has been normally ex- 
posed and it is treated with this developer 
containing two drops of hypo, in a covered 
tray in the dark room, nothing will de- 
velop for 30 or 40 minutes. But in course 
of an hour and a half the picture will be 
fully developed. The details will show 
sharply through the film. The tray should 
be uncovered as little as possible. The 
plate is sensitive even to red light. Until 
the last stages of development are reached, 
the exposures for examination of the plate 
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should be as infrequent and as brief as 
possible. 

A Cramer ‘crown’ plate placed in a 
printing frame under a thin or fast print- 
ing positive, will yield a negative picture 
when held for one second at a distance of 
three meters froma 16-candle incandescent 
lamp. The exposure may be gradually in- 
creased to au exposure of an hour at a dis- 
tance of one meter from a 300-candle Pack- 
ard incandescent lamp. How much longer 
the exposure may be is not yet known. All 
exposures up to three and a half minutes at 
a distance of one meter from the 300-candle 
lamp can be developed as fine negatives in 
‘the dark room. This last exposure may 
also be developed as a positive in light 
somewhat feebler than direct midwinter 
sunlight in St. Louis. With greater expo- 
sures, the illumination of the light room 
must be decreased, in order to obtain the 
best results. With the highest exposures 
producing developable results, the plate 
must be developed in the dark room. 

The actinic values-over this vast range 
are now being measured. The plates as de- 
veloped are laid in proper position upon a 
series of large tables, about 40 feet in 
length. The coordinate values determining 
the position of the plate upon the tables 
are, exposure and illumination of the de- 
veloping room. 

The point which itis desired to urge in 
this communication is, that in the coming 
eclipses of this year and next, there is no 
need of losing any plates from over-expo- 
sure, even if they are exposed during the 
entire time of totality. It is hoped that 
this communication will cause those who 
are to take part in that work to lose no 
time in becoming familiar with the possi- 
bilities of development in a bath such as 
has been here described. 

This communication has been prema- 
turely published in order to direct the at- 
tention of those who are to take part in the 
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observations of the next eclipse toa matter 
which may have great importance. It 
may be that some of the statements may 
require modification. For example, it is 
perhaps questionable whether exposure in 2 
printing frame at a distance of a meter froin 
a 300-candle lamp for three and a half min- 
utes is an over-exposure of 2,000 times.* It 
is certainly a very great over-exposure. 
Francis EK. NipHir. 
WASHINGTON UNIVERSITY. 


THE PROBABLE SUCCESSORS OF CERTAIN 
NORTH AMERICAN PRIMATES. 


Tue credit for the discovery of the affin- 
ities of the fossil Primates of the Hocene 
deposits of this country have been variously 
claimed by both Marsh and Cope. Leidy, 
however, appears to have clearly preceded 
both these investigators in this respect in 
his ‘ Vertebrate Fauna of the Territories,’ 
published in 1873. In this work, in de- 
scribing the lower jaw of Northarctus tene- 
brosus, a fossil monkey from the Bridger 
Eocene, he makes the following significant 
remarks: ‘‘In many respects the lower 
jaw of Northarctus resembles that of some of 
the existing American monkeys quite as 
mueh as it does that of any of the living 
pachyderms. Northarctus agrees with most 


*Since writing the above it has been found that 
potassium bromide will do all that has been done 
with hypo as above described. The earlier failures 
in the use of bromide were due to insufficient quan- 
tity. In developing some good pictures near the 
zero condition a ten-per-cent. solution of bromide 
has formed a sixth of the bath. The bromide pic- 
tures are somewhat more brilliant, but do not seem 
so sharp and hard as some obtained by hypo. It may 
safely be stated that any camera exposure, from the 
shortest possible, to those lasting for hours, may be 
developed into a good picture. When the exposure 
is too great for development in the dark room as neg- 
atives, the plate may be as successfully treated in the 
light room and developed as a positive. A plate 
which will develop as a beautiful positive in the 
light of a 16-candle lamp, will develop a foggy 
mongrel picture, partly positive and partly negative 
in a perfectly dark room. 
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of the American monkeys in the union of 
the rami of the jaw at the symphysis, in the 
small size of the condyle, in the crowded 
condition of the teeth, and in the number 
of the incisors, canines and true molars 
which are also nearly alike in constitution. 
Northarctus possesses one more premolar 
and the others have a pair of fangs. The 
resemblance is so close that but little change 
would be necessary to evolve from the jaw 
and teeth of Northarctus that of a modern 
monkey. The same condition which would 
lead to the suppression of the first premo- 
lar, in continuance would reduce the fangs 
of the other premolars to a single one. 
This change with a concomitant shortening 
and increase in the depth of the jaw would 
give the characters of a living Cebus.” 

In studying the rich collections of this 
Primate material in the Yale Museum, I 
have been forcibly struck with the accuracy 
and wisdom of Leidy’s comparison. Not 
only does it appear to me that there is a 
decided resemblance between these extinct 
North American forms and the living South 
American Cebidz, but I am firmly of the 
Opinion that the one was the direct de- 
scendant of the other. This proposition I 
find is sustained by a number of trenchant 
osteological facts which I hope to fully 
elucidate in my forthcoming publication on 
the subject. 

While they may in general be said to be 
in a corresponding stage of evolution to 
that of the living Lemurs, they nevertheless 
belong to a separate and distinct phylum. 
This phylum detached itself from the main 
Primate stem far back in early Tertiary 
time. When the tropical forests receded 
to the southward of the land bridge which 
connected Asia with North America during 
practically the whole of the Tertiary, the 
interchange of species which were depend- 
ent upon this tropical vegetation was no 
longer possible, and at this point began the 
devclopment of the two phyla, one of which 
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terminated in the Old World monkeys and 
man and the other the flat-nosed monkeys 
of the New World. 

In the earlier half of the Middle Eocene 
or Wasatch these monkeys were abundant 
in northern Wyoming. During the deposi- 
tion of the Bridger beds or first stage of 
the Upper Eocene, we find them in southern 
Wyoming, where they may be said to have 
reached their culmination, so far, at least, 
as numbers and variety are concerned. We 
are at liberty to infer from much collateral 
evidence that this region was at that time 
intensely tropical and was highly suited to 
their manner of life, since some of the more 
common species are represented by remains 
of thousands of individuals in the collec- 
tions. Towards the close of the Bridger, 
however, premonitions of the coming 
changes began to make themselves felt, 
probably first in the altered character of 
the vegetation. These were of such a nature 
as to cause another retreat to the south- 
ward, which must have been more rapid, 
since in the succeeding Unita or uppermost 
Eocene stage we find but a few stragglers 
of the hardier and more abundant species 
left behind. Such, however, soon disap- . 
pear, aud with this record, so far, at least, 
as our knowledge at present extends, their 
history on the North American continent 
closes. It isa highly significant fact that 
in the succeeding Oligocene and Miocene 
deposits the remains of monkeys are wholly 
absent, in the northern latitudes, at least, 
where they were formerly so abundant. 
The only conclusion we can draw from this 
is that the tropical vegetation had receded 
to the south, and taken with it all the in- 
habitants dependent upon it. 

We next hear of these Primates in the 
Miocene beds of Patagonia, showing clearly 
that they had not only reached the South 
American continent at that time in their 
southward peregrinations, but that they had 
spread themselves quite to its extreme south- 
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ernmost limits. This fact argues strongly 
for a pre- Miocene Jand bridge between North 
and South America, just as the North 
American ancestry of the Edentata, as I 
have already pointed out, calls for a similar 
explanation. Had the conditions been fa- 
vorable, and the southern barriers been suf- 
ficient to arrest further progress, we could 
believe that through stress of environment 
a much higher type of monkey, and possi- 
bly a man, might have been evolved in the 
Western Hemisphere in the manner so in- 
geniously suggested by Duncan. But asitis 
the Cebide represent the highest expression 
of Simian development which has ever been 
attained on this continent. 
J. L. Worrman. 


YALE UNIVERSITY MUSEUM, 
January 23, 1901. 


AMERICAN PSYCHOLOGICAL ASSOCIATION. 

THE ninth annual meeting of the Associa- 
tion was held in Baltimore, December 27 and 
28, 1900, in affiliation with the American 
Society of Naturalists. The President of 
the Association, Professor Joseph Jastrow, 
was in the chair, and on the afternoon of the 
27th delivered the presidential address. At 
the business meeting held the same after- 
noon, Professor Josiah Royce was elected 
President of the Association for the ensu- 
ing year, and Professors J, Mark Baldwin 
and John Dewey were elected members of 
the Council for terms of three years. Sev- 
eral matters of interest were discussed at 
the business meeting. An invitation from 
President Harper to hold the next annual 
meeting at the University of Chicago was 
received and after full discussion it was 
voted unanimously that the invitation be 
accepted, power being given to the Council 
to arrange for the meeting. 

A committee of five was appointed to 
consider the question of undertaking in 
part the publication of Dr. J. H. Leuba’s 
proposed catalogue of psychological litera- 
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ture and to report at the next meeting of 
the Association. 

A resolution was adopted that the Com- 
mittees of Arrangements of Foreign Con- 
gresses of Psychology be requested to confer 
with the American Psychological Associa- 
tion with regard to the American repre- 
sentation at such congresses and the par- 
ticipation of American members in their 
proceedings. 

Sessions for the reading of papers were 
held on the morning of the 27th and on both 
the morning and the afternoon of the 28th. 

Professor Jastrow’s presidential address 
was upon ‘Currents and Undercurrents in 
Psychology.’* The speaker took up in 
turn various aspects of modern psychology. 
After discussing the significance of the evo- 
lutionary conception of the science, he 
spoke of the three-fold mode of approach, 
viz., the genetic, the normal and the ab- 
normal, to many of its problems as being 
productive of interesting and valuable ad- 
vance, and outlined the advantages and 
limitations of each aspect. The contem- 
porary interest in certain functional com- 
plexes, notably reading and writing was 
noticed and the whole question of the prac- 
tical bearing of psychology was discussed, 
the speaker assuming a conservative posi- 
tion in the matter. ; 

At the first session on Thursday morning, 
Mr. Robert M. Yerkes, of Harvard, read a 
paper on ‘Habit Formation and Memory 
in Invertebrates and Lower Vertebrates.’ 
This was a preliminary report of some ex- 
perimental studies in animal psychology 
now being conducted in the Harvard Lab- 
oratory. The chief purposes of the work 
are (1) to determine to what extent, with 
what rapidity, and precisely how, animals 
learn ; (2) to test the permanency of any 
associations formed and (3) to make as 
many supplementary observations on the 


* Published in full in the Psychological Review for 
January, 1901. 
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general habits and reactions of the animals 
used as possible. The labyrinth method, in 
various forms, has been used for all the 
work. Observations have thus far been 
made on the crayfish, green crab, fiddler 
crab, newt, frog and turtle. Crayfish in a 
simple labyrinth, involving choice of direc- 
tion only once, improve rapidly from fifty 
per cent. correct in the first ten trials to 
ninety per cent. correct in the sixth ten. 
There is evidence of the habit (7. e., mem- 
ory) after two weeks’ rest. Newts, judging 
from these studies, learn very slowly and 
there is successive variability among in- 
dividuals. Frogs alone, of the animals 
named, have shown the formation of a 
habit as the result of a single experience. 
Turtles are very apt in the formation of 
labyrinth habits, and retain them for weeks. 
They give a curve of learning very similar 
to those of the cat and dog. In all the ex- 
periments record is kept of the time taken 
to escape from the labyrinth and of the 
course followed. 

This paper was succeeded by one by Dr. 
Shepherd Ivory Franz, of the Harvard 
Medical School on ‘ Frontal Lobes and As- 
sociation.’ The experiments were under- 
taken to determine whether or not the 
frontal lobes in animals are concerned in 
the production of certain sensory-motor 
associations. Cats were given the oppor- 
tunity of learning simple habits, after the 
learning of which the frontal area anterior 
to the crucial sulcus was excised. After 
the operation the habits previously learned 
were lost. A series of control experiments 
shows that this result cannot be accounted 
for on the supposition of surgical shock. 
The conclusion was drawn that the frontal 
lobes are normally concerned in the forma- 
tion of these habits. The animals that had 
thus acquired and lost certain associations 
were found to have the ability for re-learn- 
ing these habits and for acquiring new ones. 
This ability (e-learning) may be due to the 
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use Of other association areas (either the 
parietal or the occipito-temporal lobes), but 
the evidence is not yet complete. 

Dr. R. S. Woodworth and Dr. E. L. 
Thorndike reported the results of the con- 
tinuation of their experiments on ‘ The In- 
fluence of Special Training on General 
Ability.’ The following conclusions seem 
to them justifiable : 

The mind is, on its dynamic side a ma- 
chine for making particular reactions to par- 
ticular situations. It works in great detail, 
adapting itself to the special data of which 
it has had experience. Change in the time 
or precision or quality of any one of these 
particular reactions need not and often 
does not influence appreciably other reac- 
tions, similar enough to be called by the 
same name. Change in any one almost 
never brings about an equal change in any 
other reaction, no matter how similar, for 
the working of every mental function is 
conditioned by the nature of the data on 
which the function is employed. The 
amount of influence of changes in any one 
mental function upon others is much less 
than has been supposed. ‘The cases of 
such influence and of its absence make it 
seem probable that change in one function 
affects others only where and in so far as 
identical elements are present in both. By 
identical elements are meant concrete ele- 
ments, such as sensations, images, move- 
ments, etc., the actual content of which is 
identical. : 

Professor J. McK. Cattell reported on 
“Psychological Tests of Abnormal and Ex- 
ceptional Individuals.’ Attention was called 
to the desirability of extending physical and 
mental tests to those suffering from disabil- 
ities and disease on the one hand, and to 
those showing exceptional aptitudes on the 
other. A description was given of cases of 
nervous disease tested by the speaker, and 
it was shown how these differed from nor- 
mal individuals and how far the nature and 
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progress of the disease could be deduced 
from such tests. Turning to an exceptional 
case, similar tests made on the chess player, 
Mr. Pillsbury, were described. Thespeaker 
also noted the correlation of the tests made 
on the freshmen and seniors of Columbia 
College, mentioned tests made on the clev- 
erest and dullest children in a primary 
and in a high school, and described a pho- 
tographic method of measuring the features. 

The last paper of the morning, by Pro- 
fessor E. F. Buchner, on ‘ Volition and Ex- 
periment,’ was read by title. 

On Friday morning Professor Edward A. 
Pace presented ‘A Note on Binocular Ri- 
valry.’ The purpose of the experiments 
was to determine whether the fluctuation 
of retinal fields is influenced by such men- 
tal factors as expectation and recognition. 
It was found that when the fields (colored 
squares or figures) are presented in succes- 
sion, the new field dominates in conscious- 
ness. The mere fact that one field is famil- 
iar and the other strange does not affect the 
result. Efforts of the will to retain a field 
when a new stimulus is applied to the other 
retina are not at first successful. By repe- 
tition, however, control is gradually ac- 
quired, so that, in proportion as the novelty 
of the intruding field wears off, inhibition 
becomes easier. 

Professor Charles H. Judd followed with 
a paper, ‘The Analysis of Writing Move- 
ments.’ The method consists in attaching a 
tracer to the hand in such a way that it will 
not be affected by the fingers, but will record 
any movement of the hand asa whole. If 
one writes with such a tracer attached to the 
hand, the written letters will contain the 
finger components as well as hand and arm 
movements, while the tracer record will not 
contain the finger components. Apparatus 
and records were exhibited to illustrate 
the method. It is found that the hand 
and arm do not participate in the finer 
formative parts of the writing movement, 
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but merely carry the fingers forward, thus 
contributing the grosser elements, espe- 
cially those ina forward direction. Marked 
differences appear in the modes of coordi- 
nation employed by different individuals. 

Professor J. A. Bergstrom demonstrated 
an ergograph and reported studies made 
with the instrument. 

Dr. Arthur MacDonald spoke on the sus- 
ceptibility to disease and physical devel- 
Opment in college women, the data on 
which his statistics were based having been 
furnished by the professor of physical cul- 
ture and the resident physician in one of 
our woman’s colleges. 

Dr. E. W. Scripture described further ex- 
periments on rhythm made in the Yale 
Laboratory and Professor E. C. Sanford 
spoke briefly of some new apparatus. 

In the Philosophical Section of the As- 
sociation, which held meetings both in the 
morning and in the afternoon of Friday, Mr. 
Henry Rutgers Marshall spoke on ‘Self- 
consciousness and its Physical Correlate.’ 
If each special mental state in a given in- 
dividual corresponds with a differentiation 
of process in that individual’s nervous sys- 
tem, then ‘ self-consciousness ’ must have co- 
incident with it some special form of neural 
activity. Theneural process in man is the 
activity of an enormously complex neural 
system which itself is made up of minor 
neural systems: consciousness then, under 
this hypothesis, must be looked upon as 
a vast psychic system made up of minor 
psychic systems. System as a whole, any 
increment of activity in any minor sys- 
tem will stand in contrast with the mass 
of activity of the complex system as a 
whole. The most ordinary presentations 
to the Self correspond with such special 
increments of neural activity ; hence we are 
led to ask whether the Self may not be 
that part of consciousness which corresponds 
with the mass of psychic activity in the 
complex neural system as a whole. 
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Mrs. Christine Ladd Franklin read a 
paper on the ‘ Reduction to Absurdity of 
the Ordinary Treatment of the Syllog- 
ism,’ which will be published in ScrEncz. 
Other papers in the philosophical section 
were ‘The Kantian Doctrine of Space,’ by 
Professor George S. Fullerton; ‘Nietzsche,’ 
by Professor Grace Neal Dolson ; ‘ Professor 
Ladd’s Theory of Reality,’ by Professor 
William Caldwell; ‘The Doctrine of the 
Two-fold Truth,’ by Professor F.C. French ; 
“A Study of Pluralism,’ by Professor A. H. 
Lloyd; ‘The Problem of an Emotional 
Logie,’ by Professor W. M. Urban; ‘ Ex- 
amination of Professor Sidgwick’s Proof of 
Utilitarianism,’ by Dr. Ernest Albee ‘A 
Peripatetic Formula for the Moral Ideal,’ 
by Professor W. R. Newbold; ‘ Active and 
Passive Reason in the Writings of Aris- 
totle,’ by Professor W.A. Hammond. The 
last named paper was read by title. 

Liyineston FARRAND. 

COLUMBIA UNIVERSITY. 


IOWA ACADEMY OF SCIENCES. 

Tur fifteenth annual meeting of the Acad- 
emy met in Des Moines, Iowa, on December 
-26, 27, 28,1900. A lengthy and an excel- 
lent program was carried out. The annual 
semi-popular lecture was given by Dr. Wm. 
Trelease, of the Missouri Botanical Garden, 
on the ‘Harriman Alaska Expedition’ on 
Thursday evening to a large and highly 
appreciative audience. The president, Pro- 
fessor W. H. Norton, delivered his presi- 
-dential address on the ‘Social Service of 
Science’ on Wednesday evening. Professor 
Norton sketched briefly the service of 
science to society. This service is not ap- 
preciated as it should be, and yet nearly 
every modern convenience in the industrial 
world had its origin in the discovery of 
‘some scientific truth by some scientist, as 
in medicine, physics, electricity and me- 
chanics. 

Geological papers were presented by Dr. 
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Charles R. Keyes on ‘ Depositional Equiv- 
alent of Hiatus at Base of our Coal Meas- 
ures’; and the ‘ Arkansan Series,’ a new 
terrane of the carboniferous in the western 
interior basin. The present Arkansas val- 
ley, however, has probably been formed 
entirely since Tertiary times, and by a sys- 
tem of drainage in no way dependent upon 
the carboniferous drainage. Where the great 
uplift, of Missouri and Arkansas over the 
northern part—embraced by the so-called 
Ozark isle—and-the southern part com- 
posing the Ouchita mountains were made 
up of resistant limestones, these yielded less 
quickly to erosion than the central soft 
shales ; and the Arkansas river, which hap- 
pened in old peneplain to traverse the cen- 
tral part of the uplifted area, was able to 
cut its way down as fast as the region rose, 
and was thus able to maintain its old course. 
In his paper on ‘ Names of Coals West of the 


Mississippi River’ he indicated the strati- 
graphical units of the carboniferous in the 


western interior coal fields—the terranes of 
the Missourian, Des Moines and Arkansan 
being given. In a paper on the volcanic 
necks of Piatigorsk, Southern Russia, he 


briefly described the highest peak in Europe, 


Mt. Elburz, which is 18,526 feet above the 
level of the sea. Mr. T. E. Savage briefly 
gave an account of the ‘pre-Kansan Drift 
Exposure in Tama County, Iowa.’ His con- 
clusions were based on the buried soil, in 
which organic matter was found, leaching, 
and an oxidized zone. Professor Shimek 
made a comparison of the loess and modern 
‘Molluscan Fauna of Iowa City and Vi- 
cinity.’ A large number of the species en- 
umerated are aquatic. 

Of chemical papers, Professor Nicholas 
Knight, on ‘Some Recent Analyses of Iowa 
Building Stones,’ stated that the chemical 
composition varied from nearly typical 
dolomite to admixtures in different propor- 
tions of calcium carbonate and dolomite. In 
his paper on ‘ Potable Waters ’ chemical an- 
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alyses were recorded for deep wells in Mount 
Vernon as well as analyses from the Cedar 
river. The wells were all more than 100 
feet deep, the albuminoid ammonia running 
as high as .088, free ammonia .084, nitrates 
1.38; the latter amount of nitrates was 
found in an artesian well which supplies 
the city of Mount Vernon and is 330 feet 
deep. 

Dr. J. B. Weems and Mr. J. C. Brown 
presented a paper on ‘The Influence of 
Chlorin as Chlorid in the Determination of 
Oxygen consumed in Water Analysis.’ In 
this paper attention was called to the large 
amount of chlorin as chlorids in the deep 
well waters of the State. Naturally in the 
determination of the oxygen consumed in 
these waters there is a question of inter- 
est as to the effect of the chlorids in the 
potassium permanganate solution. The ef- 
‘fect of chlorin in the form of sodium: chlorid, 
in amounts from 5 parts to 1,800 parts per 
million of water, was investigated, using the 
Kubel, Schultz, Tidy or English, and-the 
Association methods. 

Another paper by the same authors 
considered the chemical investigation of a 
well which was the probable cause of an 
epidemic of typhoid fever. 

Dr. J. B. Weems and Mr. H. N. Gretten- 
berg presented a paper on ‘ A Study of Some 
Cotton-seed Oils’ in which the analytical 
results of nine samples of cotton-seed oils 
were given and the results compared with 
the usual standards for oils of this class. 
Professor Alfred N. Cook discussed the 
‘Diphenyl Ether Derivatives,’ being a sum- 
mary of our present knowledge of the sub- 
ject, as well as some original work on the 
diphenyl ether derivatives. 

Zoological papers were presented as fol- 
lows: Professor H. M. Kelly, ‘ Notes on the 
Time of Sexual Maturity in Certain Unios.’ 
He believes that the period of sexual ma- 
turity does not always recur every year. 
Professor H. W. Norris in a paper on a 
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‘Combination of Chromic Acid, Acetic Acid 
and Formalin as a Fixative for Animal Tis- 
sue,’ gave excellent results for fixing mam- 
malian tissues—in some tissues better re- 
sults than he has been able to obtain with 
any other fixing fluid ; it is especially good 
for glands and mucous epithelium. It is 
not satisfactory for nervous tissue. In his 
paper on the ‘Morphology and Function 
of the Amphibian Ear,’ Professor Norris 
stated that in this transition class of verte- 
brates, the Amphibia, the organ of hearing 
originated from an organ of equilibration 
which latter function is always retained. 
Professor H. EH. Summers presented a 
paper on the ‘Generic Synopsis of the 
Nearctic Scutelleride and Cydnide.’ Pro- 
fessor HK. D. Ball presented a monograph on 
“A Review of the Tettigonide of North 
America North of Mexico.’ Of the 500 or 
more described species the great majority 
are found in the region between Mexico 
and Brazil. Seven genera are represented 
in America north of Mexico. 
Bacteriological papers were presented as 
follows: C. H. Eckles, ‘A Comparison of 
Media for the Quantitative Estimation of 
Bacteria.’ It was noted that ordinary pep- 
tone agar is not suitable for the develop- 
ment of a large number of bacteria, espe- 
cially the lactic acid species. Both lactose 
gelatine and lactose agar gave much better 
results than either peptone agar or peptone 
gelatine. L. Russell Walker, in a paper 
on ‘Sewage Disposal,’ with special reference 
to the number of bacteria found in the 
sewage and effluent of the Iowa State Col- 
lege sewage plant from September 1, 1899, 
to September 1, 1900, stated that it was 
found that the percentage of gas-produc- 
ing bacteria was greatest in the manhole 
and least in the effluent, while the number 
in the tank lies between. LL. H. Pammel, in 
‘Notes on the Bacteriological Analysis of 
Water,’ gave the results of an examination 


of the water supply of the Iowa State Col- 
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lege as well as other wells in the vicinity of 
Ames, and especially the wells that were 
‘supposed to have conveyed typhoid fever 
to the students of the college. There was 
shown to be a very wide variation, but 
in the case of the epidemic at Ames the 
milk was shown to have been the agent that 
conveyed the disease. 

Botanical papers were presented by H. A. 
Mueller on the ‘Shrubs and Trees of Madi- 
son County ’; T.J. Fitzpatrick, on the ‘ Cu- 
pulifere and Juglandacee of Iowa,’ and one 
by F. M. Witter, on ‘Some Observations on 
the Flora of Southern Alabama and Louis- 
jana.’ James E. Gow presented a ‘ Pre- 
liminary List of the Flowering Plants 
of Adair County.’ Mr. F. W. Faurot de- 
scribed the early development of Astragalus 
caryocarpus. In fixing, best results were ob- 
tained by the use of Flemming’s, although 
platinic chloride also gave good results. 
Professor Shimek, in his paper, ‘ Addenda 
of the Flora of Lyons County,’ reported 
Juglans nigra and several herbaceous plants 
for that county. LL. H. Pammel presented 
a paper on the ‘ Thistles of Iowa.’ 

An expedient for maintaining a constant 
temperature through the process of salt- 
glazing clay was presented by Ira J. Wil- 
liams. 

A committee on pure food legislation, 
consisting of C. O. Bates, J. B. Weems, 
Nicholas Knight, M. Ricker and W. S. 
Hendrixson was appointed, and also one 
on forestry, consisting of L. H. Pammel, 
T. H. Macbride and H. A. Mueller. 

L. H. PamMMeEt. 


THE NEBRASKA ORNITHOLOGISTS’ UNION. 

THE annual meeting of the Nebraska 
Ornithologists’ Union was held in the lec- 
ture room of the Omaha City library, Janu- 
ary 12,1901. President J.S. Trostler called 
the meeting to order for a business session 
which occupied the morning. During the 
noon hour the visiting members were the 
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guests of the resident members, who had a 
luncheon prepared in the dining-room of the 
Omaha Commercial Club. The afternoon 
was devoted to the reading and discussion 
of papers. Measures were adopted and 
resolutions drafted in the interest of greater 
protection for all birds of the State. It 
was the expression of the body that the 
growing revulsion of feeling against bird 
slaughter would soon lead to such improved 
sentiment that the hunter’s path through 
the woods could not be tracked by the blood 
of birds shot indiscriminately. 

In the absence of Mr. J. H. Ager, State 
Warden of the League of American Sports- 
men, Professor Lawrence Bruner reported 
upon an important measure for the protec- 
tion of fish, game, and birds, to be presented 
for legislative action at the present session, 
The recent balloting for officers resulted as 
follows: President, Erwin Hinckley Bar- 
bour, Lincoln; Vice-President, Miss Eliza- 
beth Van Sant, Omaha; Corresponding Sec- 
retary, J. C. Crawford, Jr., West Point; 
Recording Secretary, Robert H. Wolcott, 
Lincoln; Treasurer, Charles Fordyce, Uni- 
versity Place ; Executive Committee, Lawrence 
Bruner, Lincoln; F. H. Shoemaker and J. 
S. Trostler, Omaha. The Secretary an- 
nounced the present membership as ninety- 


five. 
PROGRAM. 

President’s Address, ‘ History of Ornithology in 
Nebraska and of State Ornithological Societies in 
General,’ by J. 8. Trostler, Omaha. 

‘The Relation of Birds to Agriculture,’ by L. Bru- 
ner, Lincoln. 

“Injurious Traits of the Blue Jay,’ by E. D. Howe, 
Table Rock. ; 

* ‘Ornithology in the Schools,’ by Wilson Tout, 
Utica. 

‘The Value of Birds as Objects of Study in the 
Grades,’ by Chas. Fordyce, University Place. 

“A Late Nest of the Ruby-throated Hummingbird,’ 
by Frank H. Shoemaker, Omaha. 

‘Young Rose-breasted Grosbeaks, by Elizabeth Van 
Sant, Omaha. 

‘The Breeding of the Prothonotary Warbler in the 


* Read by title. 


FEBRUARY 8, 1901.] 


Missouri River Bottom,’ by M. A. Carriker, Nebraska 
City. 

“Observations on Traill’s Flycatcher,’ by M. A. 
Carriker, Nebraska City. 

* ‘On the Distribution and Breeding Habits of Bell’s 
Vireo,’ by Merritt Cary, Neligh. 

‘Some Notes on a Chimney Swift Tree,’ by J. 8. 
Trostler, Omaha. 

‘Birds that Nest in the State,’ by L. Bruner, Lin- 
coln. 

‘A Peculiar Disease of Birds’ Feet Observed in 
Western Nebraska,’ by E. H. Barbour, Lincoln. 

* ‘Intestinal Parasites of Nebraska Birds,’ by H. B- 
Ward, Lincoln. 

* ‘Changes in the Bird Fauna of the Prairies in the 
Last Thirty Years,’ by L. Sessions, Norfolk. 

‘ Additional Observations on the Birds of Northwest 
Nebraska,’ by J. M. Bates, Long Pine. 

‘Results of a Collecting Trip to Sioux County,’ by 
J. C. Crawford, Jr., West Point. 

‘Notes on Cherry County Birds,’ by J. S. Hunter, 
Lincoln. 

‘Notes on Birds from Western Nebraska,’ by A. R. 
Graves, Kearney. 

‘ Notes on Some of the Rarer Birds of Gage County, 
by M. H. Swenk, Beatrice. 

‘Additional Observations on the Keeping of Rec- 
ords,’ by R. H. Wolcott, Lincoln. 

‘Sketch of M. L. Eaton,’ by R. H. Wolcott, Lincoln. 

* ‘Behavior of Birds when driven from their Nests,’ 
by W. Edgar Taylor. 

‘Miscellaneous Notes.’ 

After President Trostler had inducted the 
newly elected President into office, the 
meeting was adjourned. 

Epwin H. Barsour, 


UNIVERSITY OF NEBRASKA. Secretary. 


THE KANSAS ACADEMY OF SCIENCE. 

Tue thirty-third annual meeting of this 
Academy was held at Topeka on Dec. 28- 
29. The following papers were read : 

EK. B. Knerr reported upon an artesian 
well at Muskotah, from which a very potable 
water flows at the rate of fifty-five gallons 
per minute. This water has a temperature 
of 56°F. J. T. Willard gave an account 
of some experiments on the relative digesti- 
bility of raw and cooked proteids. The ex- 
periments were made upon peas, beans, oat- 

* Read by title. 
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meal, and flour, with a weak pepsin solu- 
tion. The general results showed that the 
proteids in all these articles were much 
more digestible raw than cooked. While 
cooking diminishes the digestibility of the 
proteids, it of course increases that of the 
carbohydrates. The same author reported 
some results obtained at the Experiment 
Station in reference to the effect on the soil 
of continuous cropping of wheat. The 
figures given showed that the soil was in a 
marked degree deprived of soluble phos- 
phorie acid by this continuous cropping. 
Parallel analyses were made of the soil of a 
field where wheat had been grown continu- 
ously for many years, and of an adjoining 
field where a variety of crops had been 
grown, and in the latter this loss of phos- 
phorie acid did not occur. Professor Wil- 
lard also discussed the effect of oxygen upon 
organic life. The tests made showed that, 
as far as the lower animals were concerned, 
it made very little difference whether they 
breathed oxygen or ordinary air. 

A. E. Langworthy gave a complete re- 
port ofa diamond drill boring recently made 
at Atchison. The drill disclosed no less 
then sixteen seams of coal, having together a 
thickness of fourteen feet and six inches. 
The most interesting of these seams are a 36- 
inch seam at a depth of 1,123 feet, a 28-inch 
seam at 1,187 feet, and a 15-inch seam at 
1,197 feet. The 36-inch vein is a specially 
good quality of coal. An analysis of the 
Mississippian limestone, from this boring, is 
reported by Fred. B. Porter. W. C. Bauer 
reported on the work of the United States 
Coast and Geodetic Survey as carried on at 
Baldwin. 

C. N. Gould read a paper on the salt 
plains of Oklahoma. The largest of these 
covers an area of nearly 50 square miles. 
Salt springs are found in various localities, 
so that a practically inexhaustible supply 
of salt can be obtained. The same author 
reported on the ‘Southern Extension of the 
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Marion and Wellington Formations’ and 
on ‘ The Dakota Cretaceous of Kansas and 
Nebraska.’ A. §. Hitchcock gave a list of 
the plants collected in Lee County and other 
localities in Florida, a region of great in- 
terest to the botanist on account of the di- 
versity of the flora. 

Warren Knaus, in reporting on the addi- 
tions to Kansas coleoptera, stated that the 
number of known species is now 2,500. W. 
K. Palmer gave an illustrated paper on 
‘The Value of Geographical Methods in the 
Teaching of Thermodynamics’; also on ‘ The 
use of Ball-bearings for General Machinery 
and on Principles of Chimney Design.’ HE. 
C. Franklin discussed the experiments that 
he has been conducting during the past 
year, upon the use of ‘ Liquid Ammonia as 
a Solvent.’ Many of these experiments, 
which have already been published, throw 
a great deal of light upon the new theories 
of solution. An interesting paper on the 
Americus limestone, was presented by Alva 
J. Smith. The area covered by this excel- 
lent building stone was discussed, and an 
analysis given. L. E. Sayre spoke on the 
‘Medicinal Plants of Kansas.’ He men- 
tioned the medicinally valuable plants of the 
Asclepiadaciae and gave the geographical 
distribution of the medicinal plants of this 
genus and the commercial value of the prod- 
ucts. 

J. R. Mead gave an interesting paper on 


the peculiar formation known as the ‘ Flint | 


Hills’; and also one upon the ‘Archeology of 
Catalina Island,’ illustrating the latter paper 
with fragments of ancient vessels. S. W. 
Williston described a new cretaceous turtle 
which he has recently studied. A paper 
from Edward Bartow gave an account of 
the work being carried on at the Labora- 
tory of the State University on ‘ Sanitary 
Water Analysis of the Kaw River’ and 
other streams and miscellaneous sources 
of supply in the State. Grace B. Meeker 
read a paper that attracted much interest, 
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upon the wild flowers of the locality that 
are adapted to cultivation. This brought 
out a discussion in which much val- 
uable information was elicited. J. W. 
Beede reported on ‘ Some Contributions to- 
ward a Monograph of the Permian of the 
central United States’ and also, in connec- 
tion with C. N. Gould on ‘The Kansas-Ok- 
lahomaTriassic and its Invertebrate Fauna.’ 
The same author discussed the ‘ Atchison 
Shales.’ E. H.S. Bailey gave the analysis 
of a Mangano-ferrous mineral water, that 
contains more manganese than any water 
that has been previously noticed. L. N. 
Morscher read a paper on ‘The Role of 
Isostacy.’ 

H. P. Cady has devised a new method for 
the detection of arsenic, antimony and 
tin. The arsenic is precipitated in a con- 
centrated hydrochloric acid solution by a 
current of hydrogen sulfid gas, and to the 
solution hydrogen sulfid water is carefully 
added, when the antimony will be precipi- 
tated, and upon the further addition of the 
same reagent tin will be precipitated, so that 
at the end of the operation there will appear 
three distinct layers of sulfids of the metals 
in the test tube. Geo. H. Curtis read a 
paper on ‘The Food of Fishes in central 
Kansas.’ J. C. Cooper reported on some in- 
teresting specimens of nodular pyrites. 

Several valuable lists were placed on 
record, as that of ‘ The Spring Flora of Cow- 
ley Co.,’ by Mark White ; a catalogue of the 
‘Goss Ornithological Collection’ by B. B. 
Smyth ; a list of ‘ Birds observed in Dickin- 
son County’ by D. E. Lanz; a catalogue of 
the ‘ Crayfishes of Kansas’ by J. A. Harris. 

The evening of Friday was occupied by 
the address of the retiring president, A. § 
Hitchcock, on ‘Ecology, or the Effect of 
Environment upon Plants,’ an illustrated 
lecture on ‘The Milky Way,’ by E. Miller, 
and another paper, also illustrated, on 
‘Mines and Minerals of Kansas,’ by G. 
P. Grimsley. E. H.S. Barney. 
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THE STANLEY-McCORMICK HOPI EXPEDI- 
TIONS.* 

Ty 1897 the Hopi collections of the Field 
Columbian Museum were comprised within 
three cases and consisted chiefly of a gift 
from Mr. Ayer, supplemented by a small 
collection purchased from Mr. Keam, a Hopi 
trader. During this year I madean extended 
collecting trip through a number of the 
Western States, visiting on my return the 
Hopi pueblos, where I remained five days, 
which were spent in collecting ethnological 
material. From several sources, previous 
to my visit, I had heard of a collection 
which the missionary Mr. H. R, Voth had 
been forming during a number of years, to 
assist himin his studies. While examining 
this collection I was at once impressed not 
only with its great beauty and richness, 
but with the detailed knowledge which Mr. 
Voth possessed concerning every object in 
his collection. At that time there was no 
willingness on his part to sell any or even 
a portion of the collection, and in fact its 
sale was not even seriously considered. 

In December, 1897, I revisited Oraibi, 
the largest of the Hopi villages, in company 
with Mr. Melville, an attaché of the depart- 
ment as modeler and sculptor. The object 
of this visit was to secure life casts of sev- 
eral Hopi for the production of a large 
group which would illustrate certain phases 
of their house life. Mr. Voth had in the 
meantime enlarged his collection, and I was 
more than ever brought to a realization of 
the value of its accession for our Museum. 
I returned to Chicago with the idea that 
we should secure the Voth collection, as 
well as the services of Mr. Voth that he 
might arrange the collection and con- 
struct certain altars, etc., illustrative of the 
religious life of the Hopi. 

Shortly after my return I consulted with 
Mr. Ayer in regard to the matter, and it was 


* Read before the Chicago Society of the Archeo- 
logical Institute of America, December 18, 1900. 
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through his interest in the Museum that the 
subject was brought to the attention of Mr. 
Stanley McCormick, who, in January, 1899, 
notified me that he would contribute a cer- 
tain sum toward the work, as had been 
outlined by me. Within a few days after 
this announcement of McCormick’s inten- 
tion, Mr. Voth arrived at the museum and 
began work, continuing with the museum 
uninterruptedly until May 1, 1900, when. 


he left for Oraibi again to assume his duties 


as missionary. During Mr. Voth’s con- 
nection with the museum his entire collec- 
tion was installed, nine altars, involving 
an immense amount of detailed labor, were 
constructed, and over 1,700 labels were 
written. While Mr. Voth had never had 
previous experience in museum work, his 
natural ability was so great, his knowledge 
of the subject so profound and his earnest- 
ness so intense, that a great deal of work 
was accomplished in that time, and it was 
with no little degree of regret that I saw 
Mr. Voth leave for his field of work as 
missionary. 

While the collection acquired from Mr. 
Voth contained a large amount of ancient 
pottery, yet the major part of the collection 
was purely ethnological, and it soon became 
evident that if we were to derive full 
benefit from the opportunities which pre- 
sented themselves in Arizona for a com- 
plete exhibit of a single tribe, we must at 
once set about to secure a proper represen- 
tation of ancient Hopi life, as remained_con- 
cealed within the ancient house ruins and 
burial places. Much archeological inves- 
tigation of this sort had already been 
carried on by other investigators, especially 
by Dr. Fewkes of Washington, who for 
many years had devoted much time to this 
work and always with consummate success. 
I decided, therefore, that while attempting 
to make our collection representative of all 
parts of the territory covered by the an- 
cient Hopi, we should pay especial attention 
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to the ruins which heretofore had been 
lightly passed over; especially was it my 
desire that we might discover new ruins 
where yet remained interesting material. 
In accordance with this idea Mr. Burt, an 
assistant in the department, left Chicago 
early in December of 1899, and began a 
series of explorations in the well-known 
ruins of Homolobi near Winslow, on the 
Little Colorado River. He pushed on to 
the west, following the course of the river, 
and investigating one ruin after another for 
a distance of seventy-five miles. The re- 
sult of this expedition was that our knowl- 
edge of the Hopi was considerably ex- 
tended in a hitherto unexplored region, 
which was occupied by several clans, where 
the manufacture of the so-called yellow 
ware of the Hopi had not been practised. 
In none of the ruins explored by Mr. Burt 
beyond the point known as Cable Crossing, 
did he encounter any of this so-called yellow 
ware, but large quantities of other ware, the 
black and white predominating. About the 
same time that Mr. Burt left for the Little 
Colorado, Mr. Voth and I left Chicago for 
Oraibi, where we spent a little less than a 
month. The object of this—the second 
McCormick expedition—was not so much to 
secure material as to get additional infor- 
mation regarding certain altars. In this we 
were entirely successful, and while there had 
the good fortune to witness the nine day 
Soyal or Winter Solstice ceremony. Full 
notes were taken on this interesting cere- 
mony and it will form the subject of a Mu- 
seum publication shortly forthcoming. A 
number of interesting objects were also 
added to the collection on this expedition, 
of special interest being a number of masks 
and certain tihus or dolls which had never 
before been reproduced for the purpose of 
trade. Early in the present year, Mr. Mc- 
Cormick’s attention was called to the fact 
that additional funds would be needed if 
the work was to be carried on, and he very _ 
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generously announced his intention of 
making provision for the continuation of 
the work and above all for an extension 
of archeological investigations among the 
ruins. 

Early in May of this year I again. sent 
Mr. Burt, on the third McCormick expedi- 
tion, to the Lower Colorado, in order that 
the work which had been abandoned on the 
previous year, on account of the setting in 
of winter, might be continued. Mr. Burt 
continued his explorations on into the 
country of the lower Little Colorado river, 
reaching on this occasion Black Falls. As 
a result of this expedition many additional 
specimens, including a large number of 
turquois beads, implements, utensils and 
ornaments of stone, bone and shell were 
secured, as well as a number of skeletons 
which will prove of the greatest value 
when the time comes to attempt to recon- 
struct the past life of the Hopi, so far as 
relates to their physical characteristics. It 
is only just to Mr. McCormick to say that 
he very generously made special provision 
for this second expedition of Mr. Burt’s. 
The fourth and last McCormick expedition 
has just terminated after a period of eight 
months; this was in charge of Mr. C. L. 
Owen, also an assistant in the department, 
who left Chicago early in May. Mr. Owen 
confined his attention to the ruins located 
within the limits of the so-called Province 
of Tusayan, and the first five months of his 
time were spent in excavating at the great 
ruins of Sikyatki, Awatowi, old Mishonovi 
and old Cunopavi. All these ruins were 
well-known to scientists, and from many of 
them collections of considerable importance 
had been made, but so valuable are they 
for the purpose of reconstruction of the 
past history of the Hopi that it was con- 
sidered especially desirable to form as large 
a collection as possible from each one. In 
this Mr. Owen was entirely successful, find- 
ing a hitherto unknown burying ground at 
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Sikyatki which yielded important results, 
and from Mishonovi—one of the most im- 
portant of the Hopi ruins—securing over 
600 pieces of decorated pottery alone, while 
from other regions he secured representa- 
tive collections. Having exhausted the 
region in the immediate vicinity of the 
present Hopi villages he turned his atten- 
tion to ruins of the North, many of which 
had never been previously visited by any 
scientist. While in this region he discov- 
ered ruins which we have reason to believe 
had never been seen by any white man. 
As a result of this expedition the Museum 
acquired nearly three thousand invaluable 
specimens, comprising every object which 
we might reasonably expect to find in 
graves or house ruins, and including a large 
number of rare forms of bahos or prayer 
offerings. Many unusual forms of stone 
implements, idols, and mask forms were 
found, while especially noteworthy are four 
painted stone slabs which probably once 
served in some Hopi altar and of which 
specimens have rarely ever before been 
found. Concerning the exact value of the 
contributions which may be made to science 
as a result of this last Hopi expedition it is 
of course too early yet to speak, but that 
our knowledge of the Hopi and of their 
migrations has been extended in many 
ways there is no question. 

Finally there may be considered the con- 
tents of the two halls in the Field Co- 
lumbian Museum devoted to the Hopi, for 
here, it may be properly assumed, are the 
visible, tangible results of these McCor- 
mick expeditions. Of the thirty-four cases 
which contain these collections, eleven are 
devoted to the ordinary every-day life of 
the Hopi. Here we may trace in detail, 
by means of thoroughly labeled specimens, 
models and three life-like groups, the do- 
mestic life of the Hopi through every 
phase of industry—such as pottery-making, 
basketry, spinning and weaving, costumes, 
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stone and bone utensils of various sort, etc. 
In the same room with these domestic col- 
lections are to be found several cases con- 
taining such of the material from ancient 
ruins as has been put on exhibition. These 
collections, however, it is to be expected, 
will be removed from this hall and shown 
in an adjoining hall along with collections 
which have been derived from the last two 
expeditions and which may be derived from 
further expeditions. 

Much might be said of the interest at- 
taching to the numerous specimens which 
these expeditions have yielded, but atten- 
tion can only be directed to a single group 
of objects, namely, the yellow ware food 
bowls. Each one of these bowls is beauti- 
fully made (in fact no finer pottery has 
been found in America) and they are gener- 
ally decorated on the interior with certain 
mythological figures or symbols. Among 
these bowls are very few duplicates, each 
one having its own story, having served 
during the life of its owner its own peculiar 
mission. 

The second Hopi room is devoted to cere- 
monies and to the religious life in general 
of the Hopi. In this hall no distinct phase 
of the ceremonial or religious life has been 
omitted, and simply to show the fullness 
and richness of the collection, mention may 
be made of two or three categories of ob- 
jects. While the Hopi are not greatly ad- 
dicted to smoking, yet the use of tobacco 
forms a very important part in all of their 
ceremonies, and, for the production of 
smoke which shall symbolize clouds, special 
forms of pipes are used, known as cloud 
blowers. In other ways also during cere- 
monies pipes of special construction or de- 
sign are used. The collection numbers 
over sixty interesting and carefully labeled 
specimens of pipes, many of which are ex- 
tremely rare forms. During the ceremonies 
many forms of bahos or prayer messengers 
are used, and as these bahos are not made 
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for the purpose of trade, but asa rule are 
immediately after consecration deposited 
in shrines or springs, they are rather diffi- 
cult to obtain, yet the collection numbers 
over 150 specimens of these interesting ob- 
jects, representing nearly every form of 
baho known to the Hopi. 

The figurines produced by the Hopi men 
and given by the mothers to the children 
during the Viman, or Farwell ceremony, and 
known as tihus, are objects found in all 
Hopi collections, but as a matter of fact 
these tihus, which represent certain mytho- 
logical personages called Katcinas, are only 
reproduced for a limited number of char- 
acters. Owing to the unusual zeal shown 
by Mr. Voth toward the collection of this 
class of objects, the collection, with the re- 
cent addition of specimens brought home 
by Mr. Owen, numbers not less than 275, 
comprising over two hundred distinct varie- 
ties, a great many of which were repro- 
duced for Mr. Voth only after earnest 
endeavor on his part. Inasmuch as these 
tihus represent Katcinas and as these Kat- 
cinas play a very important part in the re- 
ligious life of the Hopi the importance of a 
collection of this magnitude, carefully ar- 
ranged and labelled, can not be overesti- 
mated. Even more difficult than these 
tihus to obtain are the masks which are 
worn by the Hopi as they personate deities 
in the Kateina dances. The Hopi regard 
these masks with considerable reverence 
and do not willingly part with them, yet 
the collection numbers one hundred and 
thirty specimens, many of them being made 
of elk or buffalo hide. 

But more important than these collec- 
tions, however valuable and interesting, are 
the altars and sand mosaics, which are faith- 
ful, painstaking reproductions of altars 
which are erected year after,year in the 
underground kivas of the Hopi. There 
may come a time when the actual altars 
themselves may be obtained, but up to the 
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present, so highly are they revered by the 
Hopi that no sum of money, however great, 
would induce them to part with a single 
slab from a single altar. The altars 
reproduced by Mr. Voth number nine, 
namely—the Antelope, Snake, Flute, Po- 
wamu, Powalawu, Katcina, Soyal, Marau 
and Ooquol. These altars are such as are 
erected by the Hopi during the great nine- 
day ceremonies, and while they do not 
exhaust the subject for even a single Hopi 
village, they are by far the most important 
altars and comprise within their number all 
those which contain images or fetishes. In 
most of the ceremonies represented by these 
altars, during the years when initiations are 
performed, sand mosaics are added to the 
altar, and comprised within the altars which 
have been reproduced are all those which 
contain this additional feature of interest. 
Mr. Voth also reproduced the great Ballu- 
lukon screen which is erected in the kiva 
during one of the ceremonies, and which is 
manipulated by means of concealed wires, 
to the intense delight of priests and the 
great mystification of the novitiates present. 

The work which has been accomplished 
by the McCormick expeditions up to the 
present time has, I believe, been thorough 
and in every sense worthy the generosity 
of the patron. It must be admitted, how- 
ever, that much yet remains to be done of 
equal value and importance among the 
Hopi of to-day and among the ruins of the 


past. 
Grorge A. Dorsey. 
FIELD COLUMBIAN MUSEUM. 


SCIENTIFIC BOOKS. 

An Atlas of Representative Stellar Spectra from 
24870 to 4 3300, together with a Discussion of 
the Evolutional Order of the Stars, and the 
Interpretation of their Spectra, preceded by 
a Short History of the Observatory and its 


Work. By Srr WrLiiAM HuaGins and 
LApy Hueeins. London, William Wesley 
& Son. 
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This sumptuous volume of 165 folio pages 
worthily represents a part of the work which 
has been quietly in progress during the past 
forty years at the little private observatory at 
Upper Tulse Hill, London, one of the most im- 
portant outposts at the frontier of astrophysical 
science. The additional title, ‘ Publications of 


Sir William Huggins’s Observatory, Vol. I.,’ - 


leads us to hope that this introductory volume 
may soon be followed by others which shall give 
in similar manner the results which have been 
gained from the minute study of the large store 
of photographs which have been secured by 
the talented authors during many years of 
patient experiment and observation. 

The first chapter gives a brief ‘ history of the 
observatory, and of the work done therein.’ 
At the present day, when a photograph of the 
spectrum of a bright star may be obtained with 
an exposure of but a few minutes,—or even 
seconds, we are likely to fail to appreciate the 
difficulties and discouragements of the pioneers 
in these delicate researches, and we may forget 
how our present large and rigid instruments 
have slowly evolved from the first combinations 
of spectroscopes and telescopes. It was soon 
after the establishment of the private observa- 
tory that Mr. Huggins learned of the discovery 
by Kirchhoff and Bunsen of the true nature of 
the dark lines of the solar spectrum, which had 
been unexplained for more than half a century 
after their discovery. It at once suggested a 
wide field of research, and, as the author states, 
“then it was that an astronomical observatory 
began, for the first time, to take on the ap- 
pearance of a physical laboratory.’ With the 
collaboration of Professor W. A. Miller, the 
spectra of forty stars and of Jupiter and Mars 
had been observed at the end of 1862. The 
news of the similar work of Mr. W. M. Ruth- 
erfurd in America arrived on the day the pre- 
liminary paper was to be read at the Royal 
Society. 

The photography of stellar spectra was at- 
tempted in 1863, the wet process, of course, be- 
ing employed, but the dark lines were not 
shown on the plates until the attempt was re- 
sumed in 1875. Meanwhile the chemical origin 
of a number of the lines in stellar spectra was 
established, and in 1864 Mr. Huggins made his 
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famous observation on the spectrum of a nebula, 
demonstrating its gaseous constitution. In 
1866 a temporary star, Nova Corone, was first 
observed spectroscopically; and in the same 
year was begun the construction of a spectro- 
scope for determining the velocity of stars in 
the line of sight, the results of the use of which 
were published in the Philosophical Transactions 
in 1868. Later, attention was given to the spec- 
tra of comets, and to attempts at the spec- 
troscopic observation of the red prominences 
previously only seen during solar eclipses. Al- 
though the principle underlying their visibility 
in the spectroscope was clearly stated by Mr. 
Huggins early in 1868, he did not actually 
succeed in detecting them until after their dis- 
covery by Lockyer and Janssen later in that 
year. 

Larger instruments and the dry-plate process 
permitted much progress in the work on stellar 
spectra after 1875, which is recorded in numer- 
ous papers read before the Royal Society in the 
subsequent years. The titles of eighty-two 
papers on work done at the observatory are 
given in the second chapter of the work. Chap- 
ters III. to V. describe the instruments and 
methods of obtaining the spectra, and of broad- 
ening them, the descriptions being largely 
quoted from the journals in which they were 
originally printed. 

Chapter VI. occupies one quarter of the 
volume, and is entitled ‘ Discussion of the Evo- 
lutional Order of the Starsand the Interpreta- 
tion of their Spectra,’ with sections on (1) the 
types of stellar spectra, (2) original differences 
of stellar constitution, (3) classification of stellar 
spectra, and (4) physical and chemical interpre- 
tation of stellar spectra by means of terrestrial 
spectra observed in the laboratory. 

In addition to its ahsorbing interest to stu- 
dents of astronomy, this chapter can hardly 
fail to be attractive to the general reader of 
scientific topics. The author quotes freely 
from his published addresses bearing upon this 
subject, and brings into discussion the work of 
other astronomers and physicists, although 
drawing his observational data chiefly from his 
own work. In the matter of classification of 
stellar spectra the author follows in the main 
the scheme suggested by H. C. Vogel in 1874. 
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The white stars are considered to be in a more 
diffuse state than our Sun, and hence in an 
earlier stage of development. The subdivision 
represented by Bellatrix, which has a char- 
acteristic spectrum of the ‘Orion type,’ is 
placed first in the order of stellar evolution. 
Considerable space is devoted to the question 
of which class of spectrum corresponds to the 
highest temperature of the radiating photo- 
sphere, and numerous lines of evidence are ad- 
duced to support the view that this is found in 
case of the stars with spectra of the solar type. 
The argument based upon the relative exten- 
sion of the continuous spectrum into the ultra- 
violet region, the extension of the solar type 
being regarded by the authors as the greatest, 
is-not wholly convincing, as the difficulty of 
securing identical conditions of exposure, at- 
mospheric absorption, etc., in the case of dif- 
ferent stars of different types, is very great. 
But emphasis is well placed upon the im- 
portance of taking into account more fully 
than has hitherto been done the large diminu- 
tion in the star’s effective radiation from the 
integrated effect of the selective absorption of 
its atmosphere; that is, from the absorption 
represented by the very numerous dark lines 
in spectra of the solar type. 

Attention is drawn to the important effect 
of the convection currents in stellar atmos- 
pheres, and their increasing activity in the 
region where the dark lines originate, as the 
stars advance in age. This increase is assigned 
as a possible cause of the diminished promi- 
nence of the hydrogen lines in the spectra of 
the second and later types. 

The reasons for the presence of certain par- 
ticular lines of certain particular elements in 
the spectra of stars at different stages are con- 
sidered by the authors to lie in the conditions 
of the absorbing region, as to density and com- 
position, particularly the mixing of various 
vapors. The absence of the metallic lines from 
the spectra of the first type is attributed in 
part to the slight convectional effects in the 
very diffuse atmospheres of these stars, so that 
as a result of diffusion hydrogen and the lighter 
elements preponderate in the region where 
absorption occurs; and in part to a slow tem- 
perature gradient, so that the vapors just above 
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the photosphere might differ in temperature too 
little from the photosphere for their lines to be 
seen as dark on the continuous spectrum. 

The effect of density of the vapor is quite 
fully considered, particularly in connection with 
the laboratory experiments of the authors on the 
behavior of the calcium lines. 

The twelve half-tone plates which illustrate 
the volume are admirably done, and represent 
extended and skilful work by the authors in 
their arrangement. Plate II. contains repro- 
ductions of numerous ‘historical spectra,’ as 
they are well named, obtained by the authors 
between 1876 and 1895. ‘These are fully de- 
scribed in Chapter VII. The remaining plates 
receive a ‘preliminary discussion’ in Chapter 
VIII. 

The treatment of the subject as a whole is 
qualitative rather than quantitative, and is not 
mathematical, so that the general reader can 
follow the clear and philosophical reasoning of 
the authors without the necessity of a previous 
familiarity with technical symbols. 

Artistic head pieces and initials appropriate 
to the subject, the hand work of Lady Huggins, 
complete the adornment of the volume. The 
work has received the Actonian prize of the 
Royal Society, and the election of Sir William 
Huggins to the presidency of the Royal Society 
at this time will be recognized as highly appro- 
priate. 

Epwin B. FRost. 
Annual Report of the Chief of the Bureau of Steam 

Engineering of the U. S. Navy Department, 

1900. Washington, Government Printing Of- 

fice. 1900. 8vo. Pp. 128, pl. 17, folded. 

This report, apart from its importance as 
detailing the work in applied science of one of 
the most important bureaus of the U. 8. Gov- 
ernment, has a peculiar interest at the moment 
to all who have become aware of the tendency ~ 
illustrated, for example, in the operation of the 
National Observatory and of the Coast Survey, 
toward amateurism in all branches of the Gov- 
ernment service. The Engineer-in-Chief of the 
Navy, Admiral Melville, is one of the most 
competent expert professionals in the Navy, or 
outside it, in his department, and his report, 
while giving an admirably condensed account 
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of the operations of his bureau during the offi- 
cial year 1899-1900, exhibits a state of affairs, 
in a vitally important department of public 
service, which must intensely interest, and 
at the same time alarm, every patriotic citi- 
zen. 

The report includes a statement of the appro- 
priations, and, in detail, the expenditures, of the 
branch of that departmental organization which 
is entrusted with the employment of two and 
a half to three millions of dollars annually in 
the design, construction, repair and mainte- 
nance of the naval machinery of our whole 
fleet. It gives an outline of the work in hand 
and an account of that performed during the 
past fiscal year, details of the inspection of 
contract work, and of the conduct and results 
of trial trips of new vessels in the Navy and of 
old craft repaired. It considers the character, 
numbers and efficiency of the personnel of the 
engineer department of the Bureau and of the 
fleet, the effect of recent and of proposed 
changes, and especially of such as affect the 
organization of the Navy Department and the 
crews of our vessels. 

This Bureau has expended in the year re- 
ported upon over $2,500,000, of which about 
one-half represents costs of labor and one-half 
expenditures for materials. In addition to ex- 
tensive work in the designing of new machinery, 
the Bureau is compelled to examine and report 
upon several thousands of detail drawings sub- 
mitted by contractors. Some conception of 
the extent and importance of this work may be 
obtained when it is known that, for a single 
ship, the Kearsarge, about 600 drawings were 
made of approved constructions and an un- 
counted number of proposed variations or ex- 
panded details. Even small craft, like the tor- 
pedo-boats, require almost as much work, 
though on a smaller scale, as they have nearly 
as many working parts as the largest vessels. 
There are seventy vessels under construction, 
or about to be contracted for. For all this 
work, and for the operations of the fleet, large 
numbers of engineer and constructing experts 
are needed; but, meanwhile, the number avail- 
able, which has for years past been entirely in- 
adequate, is constantly being reduced by re- 
tirement, death and resignation; no proper 
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arrangements having been made for its mainte- 
nance. 

Where, for example, about twenty-five in- 
spectors are needed, fifteen are to-day com- 
pelled to do the work as best they can, with 
evident risk to the efficiency of the service ; 
where about thirty officers are needed at the 
Navy yards and stations, fourteen carry the 
burden, with similar risks to the service. ‘The 
present force of engineer-officers is everywhere 
overtaxed,’ but there is no way provided by 
which to relieve these officers or to add to their 
numbers, in a proper manner, the needed ad- 
ditional expert and experienced officers, pos- 
sessed, as they should be, of an ample scientific 
and technical training and varied earlier ex- 
perience. The ideal preparation is obviously 
some such preliminary general and special 
scientific education as is now, as a matter of 
course, presupposed in civil life, a professional 
apprenticeship and later experience in actual 
work of design and construction, and oppor- 
tunities to exhibit that capacity for scientific 
work and for the management of productive 
organizations which, only, insures professional 
success, alike, in public and in private business. 
In fact, the tendency seems to be, in this as in 
so many other branches of the public service, 
to permit the most important affairs to drift 
into the hands of incompetents or, at best, of 
amateurs, personally clever, often, but entirely 
unequal to the conduct of affairs demanding 
special education, special experience, and na- 
tive talent properly cultivated and developed 
by the common and essential process of evolu- , 
tion under the unsparing system of selection 
which obtains in a career of any sort in every- 
day life. 

The Chief of Bureau protests, for example, 
against a proposed consolidation of the long- 
established bureaus of the Navy Department, 
in which a branch of the work of the service, 
as mechanical engineering, naval construction 
or navigation, is entrusted to a body of experts 
in that branch, presided over by a selected 
expert-chief detailed from the list of most ex- 
perienced, talented and distinguished officers 
in the service. This must result, as is pointed 
out very clearly and convincingly, in either the 
introduction, as a general supervising officer, 
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of one who is expert only in his own special 
field or of one who has no expert knowledge of 
any branch. In the first case, the outcome 
would be what is seen in so many other gov- 
ernmental departments already: the subordi- 
nation of able and competent men to an official 
without the ability to direct and who is made 
an official superior over men, each in his own 
department, without superior. In the second 
alternative case, the Secretary of the Navy, 
usually a man without any expert knowledge 
of the technical work of the service, will have, 
interposed between himself and the men who 
are competent to advise him, each in his own 
province, an officer equally incompetent with 
the Secretary himself—with the added and fatal 
disadvantage of giving to the new incompetent, 
authority over men technically educated and 
fully competent. 

The vital principle that every important 
business should be conducted by an expert in 
that business is, in this case, ignored. Lither 
course would, in the opinion of those most com- 
petent to judge, insure inefficiency in the opera- 
tion of the naval service, of that arm on which 
the nation most relies to defend its honor and 
its rights in conflict with a foreign foe.. But 
the most dangerous of foes is the amateur, in 
the position of an expert, controlling an im- 
portant branch of public service. 

The ‘ Personnel Bill,’ passed by Congress as 
an emergency measure during the excitement 
attending the outbreak of the war with Spain, 
_and which consolidates the whole Naval Engi- 
neer Corps with the Line of the Navy, seems 
to have worked a mischief in a similar manner. 
Amateur talent is entrusted with duties and 
responsibilities which can only be safely as- 
signed to experts of high scientific education, 
thorough professional training and ample ex- 
perience. The members of the old Engineer 
Corps are dying off and the whole business of 
engineering is nominally becoming shifted into 
the hands of line-officers without other than 
amateur knowledge of the business, and with 
obvious danger to the whole naval service. 
Either the law is defective or it is not found 
practicable to secure its intended results; but, 
whichever may be the fact, the important out- 
come is danger of sacrifice of the vital interests 
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of the Navy to amateur incompetence. Nor is 
there the excuse in lack of knowledge of the 
danger, in advance. Every report of the 
chiefs of bureau of earlier years, for a gen- 
eration past, has included a warning, often 
earnest and impressive, of this coming danger ; 
while, throughout the whole period, the steady 
reduction of the numbers of officers in this 
most vitally important of all divisions of the 
modern naval personnel has been progressing, 
and the dangerous change has been advancing 
toward a crisis, despite the constant warnings, 
not only of all chiefs of bureau, but of sub- 
stantially all old members of the wrecked corps. 

The constant danger to the Naval Observa- 
tory and its personnel through amateurism has 
been as constant a subject of protest, in the 
same manner and with no better result; but 
this introduction of amateurism into the sea- 
going navy is even more serious and is certain 
to result in more serious disaster. 

R. H. THURSTON. 


A Record of the Geology of Texas for the Decade 
ending December 31, 1896. By FREDERIC 
W. Stmonpbs, Ph.D., Professor of Geology in 
the University of Texas—Transactions Texas 
Academy of Science for 1899, Vol. 3, Austin, 
Texas, October, 1900. 

This work is deserving of more than passing 
notice for Professor Simonds has not only given 
a most painstaking and complete bibliography 
of the geology of the Texas region, but as truly 
expressed in the title a record of the same. 
Each of the 466 works noted is accompanied by 
an intelligent abstract or synopsis, so that this 
book becomes of greatest value to any one wish- 
ing to ascertain information concerning the 
Texas region for the decade ending with the 
year 1896. The task of compiling such a work 
at Austin, so remote from good library facilities, 
must have been enormous, and is a credit to 
Professor Simonds, the Texas Academy of Sci- 
ence and the University of Texas. 

It is gratifying also to note that this work is 
but one of the recent manifestations of the 
quickened and improved condition of the Uni- 
versity of Texas. Within the past ten years this 
institution hasbeen gradually acquiring a faculty 
of progressive and able men and has made 
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a steady growth in every department, which 
places it in the front rank of Southern institu- 
tions and equal, if not ahead, of many of the 
older colleges of the North. Under the admin- 
istration of President Prather its work is stead- 
ily advancing and it is to be hoped that the 
Legislature of Texas will see the necessity of an 
enlarged and ample endowment. 
Rost. T. HILu. 


BOOKS OF REFERENCE. 


WE have received from Messrs. Lemcke & 
Buechner, New York, the tenth volume of the 
invaluable year-book of the learned world, 
‘Minerva,’ which is now a volume of 1,235 
pages. The frontispiece is an etching of Pro- 
fessor W. C. Rontgen, the other men of science 
selected for this purpose in previous volumes 
having been Pasteur, Kelvin, Schiaparelli and 
Nansen. The editor has been compelled to 
give up his plan of including in the work data 
ofinternational congresses, whichis regrettable, 
though the task of securing such information is 
doubtless difficult. As itis the work contains 
a vast mass of information—a rough calculation 
indicates that the names of about 32,000 scien- 
tific and learned men, connected withthe world’s 
institutions of learning, are included. The 
statistics of students given at the end show 
that the universities having an attendance of 
‘over a thousand students are distributed as 
follows: United States, 26; Germany and 
Austria, 24; Italy, 10; Great Britain and 
France, 8 each; Russia, 7; Spain, 4; Norway 
and Sweden, 3; Switzerland, Belgium and 
Canada, each 2; Denmark, Portugal, Egypt, 
Brazil, Chili, Philippines, New Zealand and 
Japan one each. 

‘Wxo’s WHO’ for 1901, published in London 
by the Blacks, and in New York by the Mac- 
millans, is also a useful work of reference, giv- 
ing as it does short biographies of the leading 
men and women of Great Britain and of a few 
Americans. All the leading British men of 
science are included, and it is interesting to 
note how many there are and what important 
work they have accomplished. It is impossible 
to discover by what principle or lack of prin- 
ciple the Americans haye been selected. The 
provost of the University of Pennsylvania is 
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there, but not the president of Harvard Uni- 
versity. Mr. Tesla is included, but not the two 
or three of our most eminent men of science 
who have been looked up. ‘The editing of the 
book appears to be careful, but not perfect. 
Thus to take a somewhat trivial example, 
Francis Darwin is said to be the son of ‘ Charles 
Robert Darwin,’ George Howard Darwin is 
said to be the son of ‘the late Charles Robert 
Darwin (author of the ‘ Origin of Species,’ etc.)’ 
and Leonard Darwin is said to be the son of ‘ the 
celebrated Charles Darwin, Down, Kent.’ The 
12,000 biographies, more or less, which the 
volume contains are certainly most useful for 
reference. In this connection it may be stated 
that a new edition of the American ‘Who's 
Who’ is in preparation, and the editor Mr. John 
W. Leonard, care of A. N. Marquis & Co., 
Chicago, will be glad to secure corrections and 
additions to the last edition. 


BOOKS RECEIVED. 

Practical Electro-chemistry. BERTRAM BLOUNT. New 
York, The Macmillan Company; London, Archi- 
bald Constable & Company. 1901. Pp. xi+ 374. 

Electricité et Optique. H. PoINCARE. Paris, Georges 
Carré and C. Naud. 1901. Pp. ii + 641. 

The Bird Book. FANNIE HARDY EcKstToRM. Bos- 
ton, D. C. Heath & Company. 1901. Pp. xii+ 
276. $.60. 

Elevation and Stadia Tables. ARTHUR P. DAvISs. 
New York, John Wiley & Sons; London, Chapman 
Hall, Limited. 1901. Pp. 43. 

Laboratory Instructions in Chemistry. ERNEST A. 
Conepon. Philadelphia, P. Blakiston’s Son & 
Company. 1901. Pp. viii-+ 110. 

Studien iiber den Milchsaft und Schleimsaft der Pflantzen. 
Hans MouiscuH. Jena, Gustay Fisher. 1901. Pp. 
viii + 111. 

Die Reizleitung und die reizleitenden Strukturen bei den 
Pflanzen. B. NEMEC. Jena, Gustay Fisher. 1901. 
Pp. 153. Tafeln 111. 

Seventeenth Annual Report of the Bureau of American 
Ethnology. J. W.PowELL. Washington, Govern- 
ment Printing Office. 1898. Part II. Pp. 752. 


SCIENTIFIC JOURNALS AND ARTICLES. 

THE Botanical Gazette for January, 1901, con- 
tains a second contribution by Professor C. 8. 
Sargent, ‘On New or Little Known North Amer- 
ican Trees.’ This special fascicle of descriptions 
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includes a new honey locust from Texas and 
eight new species of Crataegus. Mr. Theo. 
Holm contributes an ‘ Anatomical Study of Eri- 
ocaulon decangulare L.,’ from which he con- 
cludes that this genus and its allies are some- 
what unique among the monocotyledons. Mr. 
B. M, Duggar, of Cornell University, records 
the results of ‘ Physiological Studies with refer- 
ence to the Germination of certain Fungous 
Spores.’ The number closes with the usual 
book reviews, notes for students and news 
items. 

THE February number of Popular Astronomy 
contains an article by R. G. Aitken, of Lick 
Observatory, on the ‘Orbit of Sagittarii,’ ac- 
companied by a plate of the orbit; the second 
part of Mr. How’s article on the ‘Best 
Astronomical Books for the Use of Students’ 
takes up historical and biographical works in 
detail; J. F. Lanneau contributes notes on 
the eclipse, and Asaph Hall a note on 
‘Clairaut’s theorie de la figure de la terre.’ 
J. K. Rees, of Columbia Universitory Obser- 
vatory, presents a full report of the observa- 
tions on the November meteors during the 
years 1898, 1899 and 1900. An abstract is also 
given of the article by Kretz on the ‘Star 
Coma Berenices’ and a full account of the re- 
cent reports of the Board of Visitors of the Naval 
Observatory. An article by Professor W. W. 
Campbell shows how the observations of Eros 
will determine the sun’s distance from the 
earth and a résumé of the scientific progress of 
the nineteenth century closes the general de- 
‘partment of the number. In addition to the 
usual notes a new department is opened which 
gives news of ‘ Double-Stars, their Observa- 
tions and Observers.’ 


SOCIETIES AND ACADEMIES. 
SCIENCE CLUB OF THE UNIVERSITY OF 
WISCONSIN. 


THE December meeting of the Science Club 
of the University of Wisconsin was addressed 
by Dr. C. R. Van Hise on the topic, ‘The 
Harth’s Story of the Ore Deposits.’ This ad- 
dress, which was delivered to a large audience, 
treated in a briefer and simpler manner a 
subject which has recently been given an ex- 
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haustive treatment in addresses before the 
American Institute of Mining Engineers and 
the Western Society of Engineers, and which 
under the title, ‘Some Principles controlling 
the Deposition of Ores’ has been printed in the 
Transactions of the first-mentioned Society. 
The thoroughness of Professor Van Hise’s in- 
vestigations, which, starting on different lines, 
have converged upon a common point, set to 
rest many hitherto controverted questions and, 
from an application of newly determined prin- 
ciples in the fields of physical chemistry, applied 
mathematics and soil physics, as well as in 
geology, there has been evolved a theory of ore 
deposition which is both logical and in accord 
with obseryed facts. The theory may be said 
to be grounded on two important earlier inves- 
tigations: one by Van Hise, showing that at the 
moderate depth of 20,000 meters all save the 
smallest cavities must close in even the hardest 
rocks, whereas in most rocks they must close at 
one-half that depth, and one onSlichter’s elabor- 
ate investigation of the flow of underground 
waters, an investigation which has been con- 
siderably extended by Van Hise. 

From the first-mentioned study it follows 
that the circulating waters, which it is almost 
universally admitted deposit the ores from so- 
lution, could not have come from below the 
depth of 20,000 (or perhaps 10,000) - meters. 
The excessive friction of liquids moving in 
capillary tubes, and the consideration that 
probably 100,000 times as much liquid as ore 
must be transported seem to exclude the 
possibility of ascensional currents below this 
level, thus restricting their circulation to the 
thin outer shell of the earth’s crust—the zone of 
fracture. This requires that the circulating 
water shall be of meteoric origin, and the fun- 
damental premise is made that the motion of 
the waters is a result of gravitative stress. 

Water flowing under head from one point to 
another through a homogeneous medium will 
utilize the entire cross-section (indefinitely ex- 
tended), though the major portion will pass by 
the shortest route. If vertical fissure planes 
exist in the course of the liquid the lines of flow 
will be deflected so that above a certain point 
they will enter the fissure ina downward direc- 
tion and below another point they will be di- 
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rected upward, while between the two points 
they enter laterally. It follows from this that 
a particular body of ore may have been formed 
by ascending, descending or laterally moving 
currents, or by any or all combined. 

The level of ground water separates an outer 
belt of weathering—a belt in which oxidation, 
carbonation and hydration are producing sol- 
uble bodies—from an underlying belt of cementa- 
tion in which deposition is continually taking 
place, often in connection with solution. In 
many mining regions the processes of degrada- 
tion have removed several thousand meters of 
rock from above the present belt of weathering, 
but as the belt removed has all at some time 
been included within the belt of weathering, it 
is an adequate storehouse from which the ore 
bodies of the present belt of cementation have 
- beea supplied. Another fundamental premise 
is that materials will be more generally taken 
into solution during the descending course of 
waters and be deposited during the upward 
course toward the surface, both because the in- 
creasing pressure and temperature with increas- 
ing depth favor solution, and because the 
larger fissures near the surface —the trunk chan- 
nels—allow the mingling of solutions. Since 
the same fissure may near the surface be re- 
ceiving descending waters, a little lower down 
laterally moving currents, and at still greater 
depth ascending currents, it follows that as 
degradation brings successively lower and lower 
belts within the realm of action of ground 
waters, the first concentration of ores will, in 
general, be produced by ascending currents and 
the later concentrations (if there be any) by 
laterally moving or descending currents. The 
first concentration should be Jess in amount 
than later concentrations, a conclusion which is 
supported by observation, since nine mines out 
of ten are poorer below the 300 meter level 
than above it, and still poorer below the 600 
meter level. Inasmuch as the deep water cir- 
culation is deficient in oxygen but contains re- 
ducing agents, while the shallow water circula 
tion contains free oxygen, it is easy to explain 
the development of oxide ores in the belts near 
the surface. Dr. Van Hise holds that oxi 
dized salts, suchas sulphates, carried to greater 
depths, react upon the lean sulphides so as to 
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precipitate the metals as sulphides from the 
solution. The above are only the broader gen- 
eralizations in the earth’s story of the ore de- 
posits as read by Professor Van Hise. ; 

Wm. H. Hopss. 


THE TEXAS ACADEMY OF SCIENCE. 


DuRING the quarter ending December 31, 
1900, there have been three noteworthy meet- 
ings of this organization. At the first, held in 
the Chemical Lecture Room of the University 
of Texas, Friday evening, October 26th, Dr. 
Simonds, the retiring President of the Academy, 
introduced his successor, Henry Winston Har- 
per, M.D., F.C.S., who then delivered the Pres 
idential Address, his subject being ‘Some Ad 
vances in our Knowledge of Immunity and 
Protective Inoculation.’ This address will be 
published in full in SctENCE. 

The second meeting of the quarter was held 
in the Chemical Lecture Room of the Univer- 
sity, Friday evening, Noweumloge 23,1900. The 
program was as follows: 


1. ‘The Present Foundation of the Austin Dam,’ 
by Professor T. U. Taylor, University of Texas. 

2. ‘An Application of the 57.3 Rule,’ by Professor 
T. U. Taylor. 

3. ‘Eros and the Solar Parallax,’ by Dr. Harry 
Y. Benedict, University of Texas. 

The third and last meeting was held at Baye 
lor University, Waco, Texas, December 28-29, 
1900. The program was of unusual interest 
and covered a wide range. 

1. ‘The problem of Forest Management in Texas,’ 
by Dr. William L. Bray, University of Texas. 

2. ‘Recent Progress in Insect Warfare’ (by title), 
by Professor F. W. Malley, Agr. and Mech. College 
of Texas. 

‘The Value of Coal Tar Products as Practical 
Wood Preservers,’ by Instructor E. P. Schoch, Uni- 
versity of Texas. 

4. ‘A Mathematical Problem,’ by Professor J. B. 
Johnson, Baylor University. 

5. ‘The Cretaceous—the Kindergarten of Paleon- 
tology,’ by John K. Prather, B.S., Waco. 

6. ‘The Silt Problem in connection with Irriga- 
tion Storage Reservoirs,’ by Professor J. C. Nagle, 
Agr. and Mech. College of Texas. 

7. ‘The Need of Technical Education in the South,’ 
by Dr. William T. Mather, University of Texas. 

8. ‘The Modern Presentation of Botany,’ by In- 
structor A. M. Ferguson, University of Texas. 
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9. ‘Note on the Occurrence of Mammoth Remains 
in McLennan County,’ by Professor O. C. Charlton, 
Baylor University. 

10. ‘The Hydrographic Survey of Texas,’ by Pro- 
fessor T. U. Taylor, University of Texas. 

11. ‘Theorem concerning Centers of Curvature of 
a Roulette’ (by title), by Dr. M. B. Porter, Yale 
University, New Haven, Conn. 

12. ‘On the Floral Provinces and Vegetative For- 
mations of the West Texas Region’ (by title), by 
Dr. William L. Bray, University of Texas. 

FREDERIC W. SIMONDS, 

UNIVERSITY OF TEXAS. Secretary. 


ENGINEERING ASSOCIATION OF THE SOUTH. 


THE regular monthly meeting of the Associa- 
tion was held on the evening of January 10th, 
at Vanderbilt University. 

The death of Maj. Niles Meriwether, Presi- 
dent of the Association was announced, and 
Messrs. J. S. Walker and Hunter McDonald 
were appointed a committee to prepare a 
memorial sketch of his life. The Association 
will feel most keenly this loss, for Maj. Meri- 
wether has been a most active member. 

A communication from Mr. J. C. Truatwine, 
Jr., Secretary of the ‘Journal of Association of 
Engineering Societies,’ was read. After some 
little discussion it was the unanimous opinion 
that the continuance of an individual publica- 
tion was far preferable to uniting with the 
‘Journal of the Association of Engineering 
Societies,’ and the Secretary was instructed to 
so notify Mr. Truatwine. 

The first paper was a description of the 
methods of doing some bridge pier and foun- 
dation work in Chemulpo, Korea, by W. H. 
Holmes, an American engineer who has recently 
returned from that country. The system of 
keeping records of rivers in that ancient country 
was briefly described. They extended back 
into the past for many centuries and are said 
to be very accurate. Mr. Holmes stated that 
where an opportunity offered itself for a check 
the records werein every case sustained. The 
record for the river in question extended back 
509 years and explanation was made at the 
beginning of the records that the history of the 
river previous to that time had been consumed 
in a fire which had burned the house and all 
contents. 
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The second paper was presented by Mr. Julian 
W. Kendrick, city engineer of Birmingham, 
Ala. It was an exhaustive study of the sewer- 
age problem now confronting the Birmingham 
district. The geographical features of the 
drainage area were described, the difficulties 
in carrying out the various methods of sewer- 
age set forth,and finally a plan proposed. The 
paper had been carefully prepared and was an 
interesting contribution on the sewerage ques- 
tion. H. M. Jongs, 

Secretary. 


VERMONT BOTANICAL CLUB. 


AT the annual winter meeting of the Club 
on January 25th and 26th the following pro- 
gram was presented: 


‘The Finding of a Plumose Variety of Agen 
ebeneum,’ ty Mrs. Frances B. Horton. 

‘Some Common Conferve,’ by T. F. Hazen, Co- 
lumbia University. 

‘Some Interesting Mosses Collected in Vermont in 
1901,’ by Dr. A. J. Grout, Boys’ High School, Brook- 
lyn. 

“Are there Two Kinds of Hemlock in Vermont’ ? 
by Elroy C. Kent. 

‘Note on Tremella mycetophila Pk.,’ by Dr. E. A. 
Burt, Middleburg College. 

‘ Notes on the ‘Last Season’s Botanizing,’ by Mrs. 
Nellie F. Flynn. 

“Report of Progress on the Maple Sap Problem,’ by 
A. B. Edson, Universiby of Vermont. 

‘The Flora—What Next?’ by Clifton D. Howe, 
University of Vermont. 

‘The Present Status of Vermont Botany,’ by Presi- 
dent Ezra Brainard, Middleburg College. 

“A Botanical Trip to Joe’s Pond,’ by Mrs. Carrie 
E. Straw. 

‘Botanizing in the Bermudas,’ by Dr. M. A. Howe, 
Columbia University. 

‘What Text-book of Botany shall be used in the 
High School?’ by Miss Phoebe Towle. 

‘Wild Violets in the Garden,’ by Miss E. Mabel 
Brownell. 

“Are the Equisetums or Ferns Poisonous ?’ by Pro- 
fessor L. R. Jones, University of Vermont. 

C. D. DIXLOWE, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
A BIBLIOGRAPHIC CATCH TITLE FOR EVER AND 
EVER. 

PROFESSOR MARK’s method of referring to 
bibliographic lists by name of author and num- 
ber of year is worthy of general adoption ; but 
it is not surprising that a difficulty should be 
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met with when an attempt is made to depart 
from the principle of the method by the intro- 
duction of an arbitrary symbol. Professor 
Mark (Scisncr, January 4, 1901) proposes that 
the sixteen hundreds shall be denoted by 1600, 
etc., the seventeen hundreds by 1700, etc., the 
eighteen hundreds by ’00, etc., and the nine- 
teen hundreds by :00, ete. This method could 
be of value only if accepted universally, or at 
least by all scientific writers. The confusion 
introduced by inadvertently writing ’23 for 1923 
will be as great as if one had actually written 
1823. But is it likely that this confusion will 
be avoided, seeing that many people already 
have dated letters and so forth’00 or 701, mean- 
ing 1900 and 1901? Setting this objection aside 
for the present, we note what difficulty Pro- 
fessor Mark has in finding a suitable symbol for 
the nineteen hundreds, and we wonder what is 
to be done with the next century, and with the 
one after that, and soon. If we are to settle 
this question in a scientific spirit, let us attempt 
something better than an apostrophe for 18, a 
colon for 19, a hyphen, say for 20, a dagger for 
21, and such avbitary methods, all for the sake 
of saving an em space here and there or a few 
tenths of a second per annum. The irritation 
induced by the constant repetition of 18 or 19 
is the least of the penalties we have to pay for 
the possession of ten fingers, and it is hardly 
enough to induce us to attempt yet once more 
some new method of notation. I therefore 
dismiss as impracticable all suggestions that 
familiar numerals should arbitrarily or even 
with some show of reason be replaced by punc- 
tuation marks, or by letters of any alphabet, or 
by ideographs, or by musical notes. But, seeing 
that the majority of papers referred to by any 
writer are, and in most cases will be, those of 
the hundred years immediately preceding the 
date of his own writing, I suggest that the 
apostrophe should be used, by those who like 
such self-saving devices, for all those years and 
for them alone. Professor Mark when he wrote 
in 1899 used the apostrophe for all the years 
1800 to 1899. In 1901 let him use it for the 
years 1802 to 1901; in 1923, if, as we hope, 
he be still active, let him use it for the years 
1824 to 1923. This plan seems to be more in 
accord with general usage. ‘Who fears to 
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speak of 798’? did not cease to be intelligible 
to everyone, until the year ’98 again came 
round. For all years more than a hundred 
back, or in any case of doubt, let us use the 
full number ; and more particularly should it be 
used in the dating of important letters, of pub- 
lications, and of formal entries in museum reg- 
isters, or similar volumes of permanent historic 
importance. F. A. BATHER. 
NATURAL History MusEum, 
Lonpbon, ENGLAND. 


A FURTHER APPEAL TO ALL LOVERS OF BIRDS. 

ONE year ago all the sea birds breeding along 
our coasts seemed doomed to extinction at the 
hands of the milliners, in spite of their beauty 
and incalculable services as scavengers, and as 
guides to fishermen and mariners. 

The American Ornithologists’ Union, alarmed 
at the prospect, appointed a special committee 
to devise means for the preservation of these 
birds. This committee, aided by the press, 
appealed to the bird-loving public for funds with 
which to hire wardens to guard the sea birds 
while they were on their breeding grounds. 

The contributions received in response to 
this appeal were sufficient to secure faithful 
wardens for the protection of all the colonies 
still left on the coast from Cape Charles, Vir- 
ginia, northward to Maine. 

The encouraging results of the efficient pro- 
tection given the birds during the season of 
1900 prompts the American Ornithologists’ 
Union to continue its efforts during the coming 
breeding season and to extend, if possible, the 
work to the South Atlantic and the Gulf coasts, 
where there is even greater need of bird pro- 
tection than in the north. 

At the last session of Congress a Federal law 
was enacted, known as the Lacey Act, which 
gives by far the strongest protection ever fur- 
nished to bird or beast in the United States, as 
it makes it a punishable offense to export from 
a State any bird or animal unlawfully killed 
therein, or to receive such bird or animal in 
any other State. The common carriers are 
even now refusing to transport birds and ani- 
mals in view of the heavy penalty attached to 
a violation of the Lacey law. It is believed by 
the committee that the vigorous enforcement 


232 


of this law by the United States Department of 
Agriculture, which has the matter in charge, 
and the proposed extension of the warden sys- 
tem, will in a very short time break down the 
whole plume trade so far as it lives upon the 
birds of the United States. 

In addition to the special protection given to 
the birds by wardens, the American Ornitholo- 
gists’ Union, through its Protection Committee, 
is taking very active steps in a large number 
of States to improve the bird laws by amend- 
ments, or through the enactment of entirely 
new and effective statutes. 

In view of the urgent need for a continuance 
of the work, and of the encouraging results of 
the first year’s systematic efforts, the under- 
signed committee of the Union feel justified in 
making a second urgent appeal to every bird 
lover, and to every one who desires the preser- 
vation of these beautiful and economically 
valuable birds, to contribute to the fund neces- 
sary for continuing the work on a more ex- 
tended scale. ; 

Contributions should be sent to the treasurer, 
Mr. Wiiliam Dutcher, No. 525 Manhattan 
Avenue, New York City. 

[Signed.] Abbott H. Thayer ; William Brew- 
ster, President Mass. Audubon Society ; Wit- 
mer Stone, Chairman A. O. U. Com. on Bird 
Protection ; Robert Ridgway, Curator of Birds, 
U. S. Nat. Mus.; C. Hart Merriam, Chief U. 
S. Biological Survey, Pres. A. O. U.; A. K. 
Fisher, Ass’t Biologist, U. S. Biological Sur- 
vey; J. A. Allen, Curator Vertebrate Zoology, 
Am. Mus. Nat. His ; Frank M. Chapman, Ass’t 
Curator Ver. Zoology, Am. Mus. Nat. His.; 
William Dutcher, Treasurer, A. O. U. 


SHORTER ARTICLES. 
THE PROPER NAMES OF THE ALPINE CHOUGH 
AND OF THE EGYPTIAN CROCODILE. 


In arecent number of SCIENCE attention was 
called to some names of animals proposed by 
Osbeck (Reise nach Ostindien und China, 1765), 
which had been overlooked by subsequent 
writers and should replace several names in 
common use. Since then I have had the op- 
portunity of examining a copy of the Ger- 
man translation * of Hasselquist’s Iter Pale- 


* ‘Reise nach Palastina.’ Rostock, 1762. 
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stinum eller Resa til Heliga Landet, etc., 1757 ; 
and among the many interesting questions of 
synonymy that are opened by this book there 
are two to which I desire to call attention at 
the present time, viz., the proper names of the 
Alpine Chough and of the Hgyptian Crocodile. 

In the first edition (1757) of Hasselquist that 
author déscribes the Alpine Chough as Mone- 
dula pyrrhocorax (p. 238), which was referred to 
the genus Upupa by Linné io his 10th edition 
(1758), and subsequently, in the 12th edition 
(1766), deseribed as Corvus pyrrhocorax. As 
the German translation of Hasselquist’s work: 
appeared in 1762, in which the name Monedula 
pyrrhocorax occurs with a full description on 
pages 238, 239, that author must, be credited 
with first removing the Alpine Chough from 
Upupa, and restricting it under the name Mone- 
dula pyrrhocorax which is the proper name of 
the bird. Several changes in the synonymy of 
the species are necessary which should stand 
as follows: 


MoNEDULA PYRRHOCORAX (L.) Hass. 
Upupa pyrrhocorax Linné. 1758. 


Monedula pyrrhocorax Hass. 1762. 
Corvus pyrrhocorax Linné. 1766. 
Pyrrhocorax alpinus Viell. 1816. 


Pyrrhocorax pyrrhocorax (L.) Temm. 1820. 
Monedula Brehm (1828), being preoccupied by 
Monedula Latr. (1802), has been replaced by 
Coleus Kaup. Latreille’s generic name must 
likewise fall in view of Hasselquist’s prior use 
of Monedula. 

The use by Hasselquist of Linné’s name, La- 
certa crocodilus, for the Egyptian crocodile has 
an important bearing as to the proper name of 
that animal. The Lacerta crocodilus of both 
editions of Linné was a composite species, and 
for that reason the name has been dropped by 
recent writers, the Egyptian species generally 
carrying the name Crocodilus niloticus Laur. 
1769. It seems evident that its proper name is 
Crocodilus crocodilus (Linné), 1758, in conse- 
quence of Hasselquist’s restriction of Lacerta 
crocodilus to the Egyptian animal in 1762. 

I am indebted to Mr. Witmer Stone for sug- 
gestions regarding the synonymy of the Alpine 
Chough. WILLIAM J. Fox. 


ACADEMY OF NATURAL SCIENCES, 
PHILADELPHIA. 
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THE WOOD BUFFALO. 


TuHE following information has just come into 
my possession from the Inspector of Indian 
Agencies and Reserves, Mr. J. A. Macrae, who 
has recently returned from the far north. He 
writes: ‘‘ At Fort Chipewyan, Fort Smith and 
Fort Resolution, I made close enquiries into the 
number of wood buffalo remaining, having an 
opportunity—owing to meeting so many In- 
dians fresh from their grounds—such as I think 
no one else has enjoyed, to do this. Some of 
the Indians who were to meet me at each place 
had lately been near the Buffalo and had 
counted the different herds, which are gener- 
ally speaking, three in number—one ranging 
from Salt River to Peace Point on Peace River ; 
one from Salt River north to Great Slave Lake ; 
and one from Salt River east and west. They 
number, I conclude, from 500 to 575. I under- 
stand that there has been an increase of per- 
haps a couple of hundred, and it would appear 
only to be necessary to continue vigorous pro- 
tective measures in order to perpetuate the 
herd. It is noticeable that the fur of the wood 
Buffalo, owing no doubt to climatic conditions, 
is longer and thicker than was that of its 
brother of the plains, and it has that straight- 
ness and thickness which characterized the 
musk ox robe.’’ . Orro J. Kiorz. 

DEPARTMENT OF THE INTERIOR, 

OTrawa, CAN. 


CURRENT NOTES ON METEOROLOGY. 
THE ‘BOOM’ POPULATION OF KANSAS. 


SOME interesting facts concerning the change 
in the number of inhabitants of Kansas as a 
result of the rise and collapse of the ‘boom’ of 
the latter part of the decade 1880-1890, are 
given by Gannett in an article on ‘The Popu- 
Jation of the United States’ in the last number 
of the Bull. Amer. Geog. Soc. (No. 5, 1900). It 
will be remembered that a succession of un- 
usually rainy seasons at that time was followed 
by a large increase in land values, the whole 
region witnessing a tremendous ‘boom.’ There 
was a rapid gain in population. A number of 
dry seasons following, the settlers were literally 
starved out, and the country was quickly de- 
populated again. In 1885, at the beginning of 
the ‘boom,’ Kansas had a population of 1,268, - 
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530; in 1888, near its crest, the population 
numbered 1,518,552 ; in 1890 the figures were 
1,427,096, and in 1895 only 1,333,734. The 
State thus gained nearly 250,000 inhabitants in 
three years, and later lost nearly 200,000. 
Similar conditions obtained in Nebraska and 
the two Dakotas. 


THE METEOROLOGY OF LOWER CALIFORNIA. 


In an article on ‘ Explorations in the Central 
Part of Baja California,’ in the Bull. Amer. 
Geog. Soc. (No. 5, 1900, 397-429), Dr. Gustav 
Hisen gives a brief account of the rainfall and 
climatic conditions of the meteorologically prac- 
tically unknown peninsula of Lower California. 
There are two sources and two seasons of rain- 
fall. The summer rains extend from Todos 
Santos and Cabo San Lucas, in the south, as far 
up as the Sierra Nevada, in the northern part 
of Alta California. These summer rains are 
most frequent and heavy in the backbone of 
the Sierra which runs along the eastern coast 
of Baja California. The winter rains how and 
then extend from Alta California down to the 
Pacific Coast, even as far south as San José del 
Cabo. These winter rains never enter the Gulf 
of California, and diminish in quantity and 
regularity to the south. As far south as San 
Quentin they are fairly regular, but beyond that 
point they are uncertain. In spite of these two 
sources of supply, the peninsula of Lower Cali- 
fornia is but very scantily supplied with rain. 


THE HARVARD METEOROLOGICAL STATIONS IN 
PERU. 


THE 55th Annual Report of the Director of 
the Astronomical Observatory of Harvard Col- 
lege contains an announcement which will fill 
meteorologists the world over with regret. 
Speaking of the meteorological stations of the 
Harvard College Observatory in Peru, concern- 
ing which mention has frequently been made 
in the columns of SCIENCE, Professor Picker- 
ing says: ‘‘ The observations at these different 
stations have now been continued in many 
cases for eight or ten years. At such stations, 
where, from the necessities of the case, the 
observers are generally men of limited educa 
tion and experience, observations of the great- 
est accuracy cannot be expected, except by 
maintaining trained observers at greatly in- 
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creased expense. * * * Taking into considera- 
tion the striking uniformity of conditions which 
prevail in different years in this region, it is 
probable that additional observations would 
not greatly increase our knowledge. It has 
been decided, therefore, to suspend, at the end 
of the year 1900, the meteorological observa- 
tions of all the stations, except those at 
Arequipa.”’ 
RECENT PUBLICATIONS. 

C. F. Marvin: Anemometry. U.S. Depart- 
ment of Agriculture, Weather Bureau.  Cir- 
cular D, Instrument Division. 2d Edition. 
Washington, D. C. 1900. 8vo. Pp. 67. 
This is a circular of general information re- 

specting the theory and operation of instruments 
for indicating, measuring and automatically re- 
cording wind movement and direction, with 
instructions for the erection and care of such 
instruments of the Weather Bureau pattern. 


C. F. Marvin: Psychrometric Tables for Obtain- 
ing the Vapor Pressure, Relative Humidity and 
Temperature of the Dew- Point. U.S. Depart- 
ment of Agriculture, Weather Bureau. Wash- 
ington, D. C. 8vo. 1900. Pp. 84. Price, 
10 cents. 

These are the tables for the reduction of 
the psychrometric observations at the regular 
and volunteer stations of the Weather Bureau. 
The use of these tables began Jan. 1, 1901. 


NOTES. 


~ Dr. H. R. MI has become the Editor of Sy- 
mons’s Monthly Meteorological Magazine, in place 
of Mr. H. Sowerby Wallis, who has held that 
position since the death of Mr. G. J. Symons. 

ACCORDING to Professor A. J. Henry (Monthly 
Weather Review, Oct. 1900), a conservative es- 
timate of the total loss of property by lightning 
in the United States during the year 1899 would 


probably be $6,000,000. 
, R. DEC. WARD. 


THE NAVAL OBSERVATORY IN CONGRESS. 
THE Observatory was discussed in the Senate 
on January 22d in view ofan item in the naval 
appropriation bill. Mr. Morgan said: 
I want to call the attention of the Senate to the 


fact that this great Observatory is without any real 
organization in law, and it is a haphazard, piecemeal 
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sort of arrangement by which it has been put under 
the Navy Department. It was first called the Na- 
tional Observatory of the United States. It was 
afterwards called the Naval Observatory of the United 
States, and was put under the Navy Department. 
No head or management of the Observatory, as I un- 
derstand it, has ever been appointed or given the di- 
rection of it, but an officer of the Navy is detailed to 
take charge of the Observatory from time to time, who 
controls this matter. However, it is not a military 
office in any sense of the word, and it does not follow 
that aman educated at Annapolis has any very special 
training in astronomy. It seems to me that that 
great institution is very badly crippled for want of a 
proper organization. 

We have here, upon the recommendation of what is. 
called the chief astronomer, a provision by which an 
assistant spectroscopist is to be appointed, and yet 
they have made no reports recently of any work of 
that kind in the Observatory. I suppose there must 
be work of that kind going on, but the reports ought 
to show it if they are of any value at all 

Now, this great Observatory, perhaps the largest 
national observatory in the world—I think it is the 
largest one in the world—not larger, perhaps, though 
more costly, than some of the private observatories— 
has cost the Government of the United States for the 
site, buildings, grounds, and outfit $655,845, and the 
roads, pathways, and gradings, $95,900, making a 
total cost of $751,745. 

As I understand it, the Observatory does not have 
the rank amongst the observatories of the United 
States that it ought to have. There is very valuable 
work done there, a great deal of it, no doubt, but 
simply for the want of proper organization the work 
has not been conducted in the way it ought to be. I 
have introduced a bill in the Senate to organize the 
Observatory, for it has never had any organization. 

I wanted to call the attention of the chairman of 
the committee to this particular appropriation, with 
a view of drawing out some expression from him, or 
from some one who is informed particularly on the 
subject, about certain points. Congress, it seems, has 
neither defined the objects for which the Observatory 
was founded, made any provision for its control, or 
appointed any authority to determine what it should 
do or to report upon its work, nor assigned to it any 
public function. What the Navy Department has 
been able to do is to provide for its government as a 
nayal station, appoint an officer to command it. detail 
professors in the Navy for duty, give to the senior of 
these professors the title of astronomical director, and 
charge him with the duty of determining what astro- 
nomical work shall be done. But, as far as known, 
it has never been able to provide the head of the es- 
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tablishment, or the astronomical director, with any 
instructions or suggestions as to what the Observatory 
should do. 

Iam willing that this assistant spectroscopist shall 
be appointed and that he shall have the salary pro- 
posed to be paid under this proposed act, at the 
present time, because it seems that everything which 
is suggested here by a naval officer who is connected 
with the Observatory goes without any regulations of 
law atall. There is no law to regulate the National 
Observatory. , 

Mr. Chandler said : 

When the naval appropriation bill comes up I hope 
the Senator will aid myself and the committee in 
securing some appropriate legislation to improve the 
management of the Observatory ; but it is not proposed 
by that bill to take the Observatory wholly away from 
naval control. It is proposed to establish a perma- 
nent board of visitors, on which shall be some of the 
most eminent astronomers, and also to make the 
astronomical corps a corps of civil officers, instead of 
a corps of life officers in the Navy. There are other 
incidental improvements of administration which are 
recommended. I hope there will be some legislation 
on the subject. 

There is not, I will add, perfect satisfaction among 
the astronomers of the country with the work of the 
National Observatory ; and it was that dissatisfaction 
which led to the appointment of this board of visitors. 

The subject is worthy of the very careful consider- 
ation of the Senate and of Congress. 

Mr. Allison said in reply to Mr. Morgan : 

I agree with the Senator that it may be necessary 
to reorganize the Naval Observatory. That has been 
in contemplation for some years. 

On January 25th the same question was 
raised in the House, sitting as Committee of 
the Whole in connection with an item in the 
naval appropriation bill, appropriating $18,000 
for the building of three houses for the astron- 
omersof theobservatory. Mr. Newlands said : 


I would like to ask the gentleman from Illinois 
whether he has any views in regard to the taking of 
this observatory out of the control of the Navy De- 
partment? My information is that it is really of no 
scientific value to the country or to the world, and 
that the observatory would be much better adminis- 
tered by some other department of the Government, 
with really scientific men at its head, instead of naval 
officers detached for duty there. 

Mr. Cannon. The gentleman asks me a questicn 
of policy that is not necessarily connected with the 
building of these houses. I would say to my friend 
that no doubt my friend from West Virginia would 
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not agree with me. I do not helieve, to answer his 
question, that the Astronomical Observatory ought to 
be under the control of the Navy or the Army or any 
other department in Washington. I think that we 
should have better administration and more economic 
administration if we were rid of that expensive house 
out there [the superintendent’s house] under a direc- 
tion that does not direct in scientific lines. 

Mr. Newlands. I wish to state to the gentlemen 
that I understand that the naval observatory in Eng- 
land is of great scientific value, not only to that 
country but to the world, for the reason that the men 
in charge of the observatory are trained scientific as- 
tronomers and not naval officers. Now, I would call 
his attention to that and ask him whether it is not 
advisable that this entire department of the Govern- 
ment be placed under scientific control, with a view 
to the advance of scientific information. 

Mr. Cannon. I will say to my friend now, if he 
will not call on me for names, because I do not like 
to give these in a city of official direction—I will say 
to him that men who have been in the service, scien- 
tific men, astronomers of this Nayal Observatory, and 
men I apprehend that are in its service now, have. 
protested to me time and time and time again that it 
was not so efficient as it ought to be ; that it was un- 
der a direction that was not in harmony, but that with 
less expense more efficiency could be had. 


Subsequently Mr. Dayton described in some 
detail the work of the Board of Visitors to the 
Observatory of which he was a member. He 
said : 


We went over, as far as was possible, as thoroughly 
as possible, the condition of the Naval Observatory and 
its management and its cost, and the result of our in- 
vestigation is embodied in the report which [ hold in 
my hand. We took occasion to investigate its history 
from start to finish and its management from start to 
finish. In addition to that, in order that there might 
be full and complete information presented to Con- 
gress and the country, certain questions set forth in 
this report were sent to almost every astronomer of 
reputation in the country. 

Among those questions was one whether or not this 


_ Observatory should be transferred from the Navy De- 


partment to some other department, whether its effi- 
ciency would be promoted by such transfer, and 
whether, if such transfer was made, with what De- 
partment this Observatory should be connected. The 
answer to these questions presented an anomalous 
state of affairs. There was an absolute division of 
opinion that was nearly equal. For instance, my 
recollection is that 19 of the prominent astronomers 
suggested thought it ought to be disconnected from 
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the Navy Department, and 19 said no; but when it 
came to their suggestions as to what department it 
should be connected with, if disconnected from the 
Navy Department, the disagreement was enough— 
not to speak too lightly—to make any man’s head 
ache. 

There was almost as wide a divergence of opinion 
as opinions expressed. Some suggested the Treasury 
Department, some suggested the Geological, some the 
Interior Department, and some the Smithsonian In- 
stitution. Many thought—and I am sure the gentle- 
man from Illinois would not bein favor of it—that it 
was immediately necessary to establish a new depart- 
ment of the Government, that of a department of 
science, and for the appointment of a secretary of that 
department, in order that this Bureau and this Obser- 
vatory and one or two others might be connected with 
it and embodied in oneinstitution. Others suggested 
that it was necessary for the Government in order 
properly toadminister the Observatory to establish a 
national university. 

This board, composed, as I say, of a member of the 
Senate and a member of the House and these three 
representative astronomers, after considering the whole 
matter from one end to the other, reached the conclu- 
sion that in the absence of the department of science 
or of the national university the management of the 
Observatory could be and would be as properly carried 
out under the control of the Navy Department as 
any other and at a probably less expense than any 
other. 

Now, as I stated a moment ago, the Observatory 
work is done, as far as the executive head is con- 
cerned, by an officer detailed from the United States 
Navy, but who does not have control of the astro- 
nomical work. Toa certain extent he is the head of 
the Observatory, but the responsibility for the astro- 
nomical work is placed upon the astronomical director. 

The question whether or not it would be better for 
the head of the institution to be an astronomer, either 
from civil life or from the corps of mathematics, is 
one which can not in this connection be determined. 
But, so far as the scientific work is concerned, I am 
satisfied that it is now being well done; and I want to 
call attention to the fact that in a two-page article in 
SCIENCE of recent date, criticising Captain Davis’s 
report to the Secretary of the Navy, it is admitted 
that the work is well done so far as the scientific part 
of it is concerned. 

Therefore, Iam sure my friend from Nevada [Mr. 
Newlands] will not hereafter desire in any way to do 
injustice to an institution of this country which may 
stand at the head, and should stand at the head, of 
all similar scientific institutions throughout the 
world. 
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SCIENTIFIC NOTES AND NEWS. 

Aw American Association of Pathologists and 
Bacteriologists was formed at a meeting held in 
New York on January 26th. The following 
officers were elected: President, Dr. W. T. 
Councilman; Seeretary, Dr. H. C. Ernst ; 
Treasurer, Dr. Hugene Hodenpyl. The first 
regular meeting of the Society will be held in 
Boston on April 5th. 

ON the occasion of the retirement of Sir 
Archibald Geikie, F.R.S., of the Geological 
Survey of Great Britain and Ireland, he will be 
entertained at a dinner and presented with an 
address. : 

AMONG the honors conferred on the occasion 
of the bi-centenary of the Prussian monarchy is 
the patent of hereditary nobility to Dr. Emil 
Behring, professor of hygiene and the history 
of medicine at Marburg. 

We learn from Nature that the Manchester 
Literary and Philosophical Society has awarded 
the Wilde medal for 1901 to Dr. Elias Metchni- 
koff, of the Institut Pasteur, Paris, for his 
researches in comparative embryology, com- 
parative anatomy, and the study of inflammation 
and phagocytosis ; and the Wilde premium to 
Mr. Thomas Thorp, for his paper on grating 
films and their application to color photography, 
and other communications made to the Society. 
The Dalton Medal for 1901 has not been 
awarded. 

THE Maximillian order for science and art 
of Bavaria has been conferred on Dr. Hugo 
Seeliger, professor of astronomy in the Uni- 
versity at Munich. 

PROFESSOR R, BLANCHARD, who for twenty- 
three years has filled the position of secretary 
to the Zoological Society of France, has pre- 
sented his resignation to take effect on the 
twenty-fifth anniversary of the foundation of 
the Society. On this occasion a commemora- 
tive medal will be conferred on Professor 
Blanchard in recognition of his great services 
to the Society. 

Mr. W. H. DInes has been appointed presi- 
dent of the Royal Meteorological Society, Lon- 
don. 

PROFESSOR GEORGE E. HALE, of the Yerkes 
Observatory, gave an address before the Boston 
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Society of Arts on January 31st, on ‘ Astro- 
nomical Photography with the Great Visual 
Telescope of the Yerkes Observatory.’ 

Dr. C. W. ANDREWS, of the Geological De- 
partment of the British Museum, has, on ac- 
count of ill health, been granted leave of 
absence for three months, which he proposes to 
employ in studying the geology of Egypt and 
the Soudan. It is earnestly hoped that he may 
be able to return to his excellent work on fossil 
reptiles and birds. 


Proressor W. B. Scorr, of Princeton Uni- 
versity will deliver a course of sixteen lectures 
before the Wagner Institute in Philadelphia, 
the first one to be given early in February. 

THE officers of the Entomological Society of 
London have been elected as follows: Presi- 
dent, the Rey. Canon Fowler; Treasurer, Mr. 
Robert McLachlan, F.R.S.; Secretaries, Mr. 
Herbert Goss and Mr. H. Rowland-Brown ; Li- 
brarian, Mr. George C. Champion ; and as other 
Members of Council, Professor T. Hudson Beare, 
F.R.S., and Messrs. R. Adkin, Charles G. Bar- 
rett, William L. Distant, H. St. J. Donis- 
thorpe, Charles J. Gahan, Robert W. Lloyd, 
Edward Saunders, G. H. Verrall and Colbran 
J. Wainwright. 

THE Geological Society of France has elected 
the following officers for the year 1901: Presi- 
dent, M. Carez; Vice-Presidents)s MM. Haug, 
van den Broeck, Dereims, Nicklés ; Secretaries, 
MM. Gentil, and Pervinquiére ; Vice-Secretaries, 
MM. Giraud, Mémin, Treasurer, M. Léon Janet ; 
Librarian, M. Ramond. 

WE regret to record the death of Mr. Frederic 
W. 4H. Myers, which occurred on January 17th 
at Rome, where he had gone, we understand, 
at the invitation of Professor William James. 
Mr. Myers was an accomplished poet and man 
of letters, but is best known to the general 
public for his enthusiastic devotion to the cause 
of psychical research. Mr. Myers was born in 
1843, being a son of the Vicar of Keswick, and 
was elected Fellow of Trinity College, Cam- 
bridge in 1865. Since the establishment of the 
Society for Psychical Research in 1882, he 
devoted himself largely to its work, being its 
honorary secretary. He was one of the authors 
of ‘Phantasms of the Living,’ and has left 
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ready or nearly ready for publication a work on 
‘Human Faculty.’ 

Dr. SEDGWICK SAUNDERS, the medical of- 
ficer of health and public analysis for the city 
of London, and the author of numerous contri- 
butions to hygiene and public health, died on 
January 18th, at the age of seventy-six years. 


CoNSUL GENERAL McCNALLY has reported to 
the State Department the death of Miles Rock, 
inGuatemala. Mr. Rock was born at Ephrata, 
Lancaster County, Pa., October 10, 1840. He 
was graduated from Lehigh University, in 1868 
as civil engineer. From 1868 to 1869 he taught 
mathematics and mineralogy at Lehigh Univer- 
sity. In 1870 went to the observatory at Cor- 
dova, Argentine Republic as astronomical as- 
sistant to Dr. B. A. Gould. remained in 
Cordova for three years, mapping the stars of 
the Southern heavens. From 1874 to 1877 
he was employed by the United States hydro- 
graphic office, determining latitude and longi- 
tude in the West Indies and Central America. 
In 1878 he was an assistant on the Wheeler 
survey west of the 100th meridian, determin- 
ing latitude and longitude, and from 1879 to 
to 1883 he was assistant astronomer at the 
United States Naval Observatory at Washing- 
ton, and observed the transit of Venus at San- 
tiago in 1882. 

THE five series of Alaskan birds secured at 
Point Barrow by Mr. E. A. MelIlhenny has been 
divided into several representative collections. 
Most of these have now been disposed of, the 
best ones going to the Academy of Natural 
Sciences, Philadelphia, to the Hon. Walter 
Rothschild, Tryng, England, and to the Car- 
negie Museum at Pittsburg, Pa. 

THE Board of Estimate and Apportionment 
of New York City has approved the plans and 
specifications of the New York Public Library 
building, and appropriated $2,850,000 for its 
erection. This is in addition to the $540,000 
already appropriated for the removal of the old 
reservoir and the building of vaults. The total 
cost of the library will consequently be $3,390, - 
000. It has been decided to build the library 
of white marble which adds about $400,000 to - 
the original estimate. 

Mr. ANDREW CARNEGIE has offered to give 
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$50,000 to Lewiston, Me., for a public library 
on condition that the city will provide a site 
and $5,000 annually for its support. 

THE Detroit Branch of the Archeological 
Institute of America, held its annual meeting 
in January. During the past year 64 new mem- 
bers were admitted ‘and the fund contributed 
to the Institute reached $1,042. The New York 
and Boston branches are now the only ones 
surpassing the Detroit branch in membership 
and activity. The committee, appointed to 
take steps for an archeological survey of Mich- 
igan, was increased to five, with instructions to 
work for the passage, at the present session of 
the Legislature, of a bill appropriating $2,500 
annually for investigating the antiquities of 
Michigan. 

Tue Turin Academy of Sciences will award, 
at the end of the year, its Bressa prize, of the 
value of nearly $2,000, for the most important 
investigation or invention made during the past 
four years. 

THE Rontgen Society, London, offers as a gift 
from its president, Dr. J. Macintyre, a gold 
medal to be awarded to the maker of the best 
X-ray tubes. They must be forwarded to 20 
Hanover Square, London, so that they arrive 
not later than May Ist of the present year. 


SomE of the specimens in the Virchow collec- 
tion in the Pathological Museum of the Univer 
sity of Berlin were destroyed by a fire on Jan- 
uary 16th. 

In the House of Representatives, on Febru- 
ary 1st, Mr. Southard, of Ohio, chairman of 
the Committee on Coinage, Weights and Meas- 
ures, asked unanimous consent to consider a 
bill to establish a national standardizing bureau. 
After some discussion it was agreed that the 
bill should be made a continuing order after 
the disposal of the bill to promote efficiency of 
the revenue cutter service. 

TuE New York State Medical Society, meet- 
ing at Albany, has passed the following resolu- 
tion : 

Whereas, Believing that the citizens of the State 
of New York, and liberal-minded men everywhere, 
are to be congratulated upon the establishment of 
the Pathological Institute of the New York State 
Hospitals, an institution founded for the investiga- 
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tion of the problems connected with insanity and 
related diseases and unique in the annals of medi- 
cine for the greatness of its opportunities, a.d most 
strongly recommending that the work of investiga- 
tion for which the Institute was founded be sus- 
tained along its present lines of organization and 
principles of research ; ~ 

Therefore be it resolved, That we, the members of 
the Medical Society of the State of New York, 
respectfully request his Excellency the Governor 
to sustain the Pathological Institute of the New 
York State Hospitals; that we beg him to give 
his support to its growth and development; to 
protect it against further difficulties, and that we 
submit to his attention protests against the sub- 
version of the work of the Pathological Institute 
along the lines laid out by the director, the work 
being upheld by a wide movement of the medical 
profession and prominent scientific men of this coun- 
try and of Europe. ; 


THE Forest, Fish and Game Commission bill — 
introduced into the New York Legislature to 
carry out the Governor’s recommendation, and 
abolishing the Fish and Game Commission, and 
turning its powers over to the Forest Preserve 
Board, was reported favorably in the Senate, 
amended so as to abolish the Forest Preserve 
Board, and substitute for the present Forest, 
Fish and Game Commission, a commission of 
three similar to the proposed new Prison Com- 
mission. One member of the commission will 
receive a salary which has been fixed at $5,000. 
The other two will be selected from among the 


‘constitutional State officers, one of whom, it is 


agreed, will be Lieut.-Govy. Woodruff. 

At the monthly general meeting of the Zoo- 
logical Society of London on January 18th, it was 
stated that there had been 211 additions made 
to the society’s menagerie during the month of 
December, amongst which special attention 
was directed to seven specimens of Verreaux’s 
guinea fowl (Guttera edouardi), presented by 
J. F. Walker, of Bulawayo; and to a valuable 
series of Indian birds lately presented to the 
society by Mr. E. W. Harper, F.Z.S., of Cal- 
cutta, consisting of examples of 20 species all 
new to the Society’s collection. It was further 
stated that during the past month 20,931 persons 
had visited the Society’s gardens, showing an in- 
crease of 6,605 as compared with the corre- 
sponding period of 1899. 
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Mr. C. COLERIIDGE FARR, in charge of mag- 
netic work in New Zealand, has sent a letter 
to the editor of Terrestrial Magnetism in regard 
to the magnetic observatory soon to be erected 
at Christchurch, approximately in latitude 43° 
30’ S., and longitude 172° 387 EK. New Zealand 
will owe this observatory to the labors of a 
committee, of which Mr. Farr is secretary, ap- 
pointed at the beginning of last year by the Aus- 
tralasian Association for the Advancement of 
Science. It will be the most southerly observa- 
tory in the world and will have an ideal situa- 
tion in a magnetically uniform district, except 
for the possibility of disturbance by electric 
tramways, which, however, is not likely to oc- 
cur, for some years and may be prevented alto- 
gether by legislation. It is hoped that the ob- 
servatory will be in operation by the end of 
this year. Dr. Chree has undertaken the su- 
pervision of the construction of the magneto- 
graphs by Adie. Mr. Farr invites the various 
Antarctic expeditions that are soon to leave 
Europe to make any use they care to of the ob- 
servatory, and expresses his willingness to give 
magnetic information or any other assistance. 
The Lyttelton Harbor Board has offered dock 
accommodatian to the British National Expe- 
dition, and Mr. Farr thinks would doubtless 
extend the same courtesy of other expeditions. 
Another result of the labors of the above-men- 
tioned committee is a small appropriation by 
Parliament to carry out some sort of magnetic 
survey of New Zealand. The Kew Observatory 
Committee has aided the work by the loan of a 
set of absolute instruments, with which obser- 
vations have so far been made at 100 stations, 
chiefly in the middle island. In this Mr. Farr 
was ably assisted by Mr. H. F. Skey. 


THE British Medical Journal reports that in 
the Budget of the Italian Minister of the Interior 
there will be included a sum of money for the 
prosecution of the campaign against malaria, 
which has already been begun in various parts 
of Italy under the influence of the experiments 
of Professors Celli and Grassi. This money 
will be devoted by the Government to the carry- 
ing out of new experiments and the establish- 
ment of prizes. The Italian parliament has 


before it a bill for the prevention of malaria, by _ 


which it would be made compulsory on all em- 
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ployers of labor in malarial districts to make 
provision for the lodging of laborers with proper 
precautions against infection in accordance with 
the present state of knowledge. They would 
further be compelled to supply remedies gra- 
tuitously to laborers who contract the disease 
until they have recovered their health. They 
would also have to build suitable dwellings for 
their laborers and proper lodging places for 
casual hands, all properly protected against 
malaria. Loans at 3} per eent. would be ad- 
vanced out of the public funds to small pro- 
prietors in order to enable them to comply with 
the obligations placed upon them by the bill. 
There is a clause exempting from taxation for 
twenty-five years new buildings erected for 
industrial purposesin malarial regions. Another 
clause provides that indemnities at fixed rates 
are to be paid to sick laborers and to their 
families by employers who fail to comply with 
the requirements of the bill. 

THE Hvening Post states that in consequence 
of the growth of German trade and commerce 
in all parts of the world, the German Emperor 
has decided to establish an institute for the 
study of oceanology, in Berlin, in connection 
with a naval museum. Both are to be part of 
the Berlin University, and will serve as an 
academy for naval instruction on the most 
modern system and in the widest sense of the 
word. One of the main objects is the instruc- 
tion, not only of students in the subjects dealt 
with, but of all persons interested in them, in- 
cluding ships’ captains, ship-owners, merchants, 
ete. The museum will be formed on a very 
large scale, the Emperor having ordered that 
all the naval collections at Wilhelmshaven, 
Dantzic, Kiel, and Hamburg shall be brought 
to Berlin, as well as all special collections in 
other museums, and the greater part of the 
German naval section exhibited in Paris last 
year. The Emperor has allotted two hundred 
and fifty thousand Marks for this purpose, and 
the Prussian Landtag has also made an appro- 
priation. Though the institutions are still in 
course of formation, a series of free public 
lectures on oceanology, etc., by several of the 
leading German professors will be started 
at once. The program includes lectures on 
‘History and the Influence of Navigation,’ 
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‘The German Deep Sea Expedition,’ ‘The Polar 
Oceans and their Discovery,’ ‘Astronomy and 
Navigation,’ ‘The History and Use of War- 
ships,’ ‘Oceanology and Navigation,’ ‘The In- 
fluence of Sea Power in History,’ etc. 


UNIVERSITY AND EDUCATIONAL NEWS. 

By the provisions of the will of the late 
Benjamin D. Silliman, $110,000 will ultimately 
revert to Yale University and $10,000 to Co- 
lumbia University. Yale University has also 
received from an anonymous donor $100,000 
for a new building for the medical school and 
$6,000 from the family of the late Robert 
Callender, class of 1898, to found a scholar- 
ship. 

JoHN D. ROCKEFELLER has agreed to give 
$15,000 each to Mercer College, at Macon, Ga., 
Carson Newman College, at Mossy Creek, 
Tenn. and Des Moines College, at Des Moines, 
Ta., on the condition that each will raise sub- 
scriptions of $60,750, to be paid in four annual 
payments. 


Tue Assembly of the State of California on 
January 29th passed the bill conferring full 
corporate powers and privileges on the trustees 
of Stanford University. 


A SPECIAL committee of the Alumni of Stan- 
ford University, appointed last November, re- 
ported on January 26th, to a meeting of the 
alumni at San Francisco on the case of Profes- 
sor Ross. The Committee calls attention to 
Professor Ross’s pamphlet entitled ‘An Honest 
Dollar’ illustrated by political cartoons, pub- 
lished during the campaign of 1896, and states 
that Mrs. Stanford regarded this as undignified. 
The report continues : 


The justice of the criticism expressed at the time 
the pamphlet was published must be deemed to be 
conceded by Dr. Ross, since it has been admitted by 
him to your committee that he would not again pur- 
sue the same course under similar circumstances, 

Your committee has been unable to find any evi- 
dence that Mrs. Stanford ever took exception to Dr. 
Ross’s economic teachings. 

That her ultimate demand for his resignation was 
not due to opinions expressed in his speeches on 
‘Coolie Immigration’ and the ‘Twentieth Century 
City,’ but was because she deemed that her original 
estimate had proved correct and that he was re-dis- 
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playing, after three years of trial, those qualities 
found objectionable in the instance of her original ac- 
tion. 

The admission of Dr. Ross to your committee that 
he would not regard a university rule against the par- 
ticipation in politics by a university professor of eco- 
nomics during the progress of a political campaign, as 
impairing the proper right of academic freedom, dis- 
poses of his contention that the criticism of his con- 
duct in 1896 is capable of that construction. 

From the foregoing facts and upon the testimony as 
a whole your committee concludes that the action of 
Mrs. Stanford in asking the dismissal of Dr. Ross in- 
volved no infringement of the right of free speech. 


The London Times devotes to the troubles at 
Coopers Hill College an editorial which begins 
as follows: ‘‘ The Secretary of State for India 
will be guilty of a grave and lamentable error 
if he is induced by the promptings of official 
pedants to refuse the demand for inquiry into 
the recent dismissals at Coopers Hill College, 
so vigorously pressed in Lord Kelvin’s succinct 
and forcible letter published in our columns on 
Saturday last. It is well to remember that 
one of the causes which contributed to the 
downfall of Mr. Gladstone’s powerful adminis- 
tration in 1874 was Mr. Aryton’s insolent treat: — 
ment of men of science. His contemptuous 
reference to his intellectual superiors, Sir 
Joseph Hooker and staff at Kew, as ‘ gardeners’ 
placed a black mark against the name of the 
First Commissioner of Works of that day which 
was never obliterated and which drove him 
out of political life. The man in the street 
may not understand much about science, but 
he has a feeling of respect for scientific men 
who work for small rewards in the interests of 
truth and knowledge. The public is quick to 
resent injustice inflicted on a class who have 
little power of defending themselves and whose 
services are of enormous and increasing value 
to national progress.’’ 


Ir is reported in the papers that serious riots 
have occurred at Kieff University. Conflicts 
have taken place between the students and 
Cossacks, in which many of the former were 
killed or wounded. 


Dr. RICHARD EWALD has been promoted to 
a full professorship of physiology in the Uni- 
versity at Strasburg. 
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PHYSICS AND FAITH.* 


Our knowledge concerning the properties 
of and changes in matter is gained in the 
first place through our bodily senses, and 
secondly through the intellect; the pri- 
mary concepts thus acquired are confirmed, 
modified and enlarged by operations of the 
imagination and of the reason. The five 
senses with which we are endowed are of 
very unequal value in the acquisition of 
knowledge of natural objects; smelling, 
tasting and hearing make but small and 
unimportant contributions compared with 
those communicated by the senses of sight 
and of feeling. 


An intelligent being, having only the single 


sense of feeling, would nevertheless be able 
to handle a large number of objects within 
his reach and to study their properties ; he 
would early distinguish between matter at 
rest and matter in motion ; he would notice 
the properties of inertia and of weight; he 
would perceive in his person the effects of 
heat and of cold, of dryness and of moisture ; 
he would become acquainted with the shape 
of bodies of moderate size and with their 
superficial properties, such as smoothness 
or roughness, softness or hardness; he 
might, if he made sagacious use of his one 
power, recognize the distinction between 
matter in its three states—solid, liquid and 


* Address of the retiring President of the Chemical 
Society of Washington, February 14, 1901. 
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gaseous, though it would be difficult for 
him to comprehend their relations to one 
another. Air in motion makes itself felt, 
but of gaseous matter in general his knowl- 
edge would be very limited and vague. 
The simplest of tests would make him ac- 
quainted with elasticity, malleability and 
ductility, as well as with density and te- 
nacity ; fusibility and solubility would un- 
doubtedly greatly puzzle him, and he would 
of course remain ignorant of light, of sound 
and of the physical universe beyond his 
limited sphere. 

If to this being of one sense the so-called 
‘ chemical senses’ of taste and of smell were 
added, he would acquire greater insight into 
the special qualities of bodies that affect 
these organs; he would observe the agree- 
able odors of the natural products of the 
soil and forest as well as the offensive ones 
in the three kingdoms of nature; he would 
learn to differentiate many gases previously 
regarded as identical; he would learn to 
distinguish between alkaline and acid, 
sweet and bitter substances, and to recognize 
those having particular flavors. On the 
other hand, the intelligent being of three 
‘senses would fail to comprehend the physio- 
logical processes by which the sensations are 
perceived, and in this respect he would be 
little less ignorant than are beings of five 
senses. 

On endowing this imaginary person with 
the sense of hearing his knowledge of the 
external world would be greatly enlarged 
and his personal comfort increased, he would 
also acquire a more exact knowledge of 
some of the properties of matter; he would 
become conscious of vibrations in the air 
conveying sounds, and by listening to the 
roar of a Niagara or to the chirp of a cricket, 
to the melodies of song birds or to the fierce 
growl of a beast of prey, he would attain 
to more lofty ideas of the marvels of nature 
than in his deaf state. He could now learn 
of the crackling of brimstone, the ‘cry’ of 
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tin, the snapping of electric sparks, and the 
startling detonations caused by combustion 
of ‘villainous saltpetre’ and of certain gas- 
eous mixtures. 

If finally, the precious gift of sight should 
be bestowed upon the subject of four senses 
a new world would be opened to him, and 
his intellectual and emotional capacities 
would be enhanced immeasurably ; for the 
first time he would be able to realize the 
full meaning of the word beautiful as ap- 
plied to nature. With the fifth sense he 
would perceive the beauty of form, of color, 
of luster, of ornamentation in the flower, 
the bird, the insect, the floating clouds and 
in the rainbow; he would have opened to 
him the magnificent spectacle of a starry 
firmament, of an aurora and of the sun in 
its noon-day glory. He would now be fairly 
equipped for investigating physical science. 

At a remote period seven senses were at- 
tributed to man.; these are given by the 
Hebrew author of the ancient book Eccle- 
siasticus as seeing, hearing, tasting, feeling, 
smelling, understanding and speech. They 
are referred to by the poet Pope in the 
couplet: 

‘Good sense which only is the gift of Heaven, 

And though no science, fairly worth the seven,’’ 
and the idea survives in the singular phrase 
in common use: ‘ Frightened out of one’s 
seven senses.’ 

The nature of a sixth sense has been a 
matter of speculation, but it is hardly less 
difficult for individuals with five senses to 
form a conception of an extra sense, than 
it is for a sightless person to acquire any 
adequate idea of the true significance of 
seeing. The sixth sense has been called 
the muscular sense as distinguished from 
touch, but we prefer to think of it as a 
sense for cognizing forms of energy whose 
seat of action lies in the ether supposed to 
pervade space. 

While it is absolutely impossible for a 
finite mind to plan the structure of an or- 
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gan that would give us this power or to 
conjecture its mode of action, in discussing 
it, we find it convenient to use terms anal- 
ogous to those that we employ for the eye. 
We need, then, a keen sense that will en- 
able us to ‘see’ what takes place in the in- 
terior of masses in their several states of ag- 
gregation ; to ‘see’ the arrangement of the 
atoms within the molecule, and to study 
their behavior under the influence of well- 
known as well as obscure forms of energy. 
Even as Rontgen rays force a passage 
through the intermolecular voids of certain 
kinds of masses, a sixth sense might en- 
able us to ‘see’ the action of heat in sep- 
arating the molecules and the influence of 
chemism in uniting or in parting the atoms 
within them ; to perceive the mechanism of 
solution, to ‘see’ the infinitesimal particles 
of sodium chlorid.penetrate the aqueous 
liquid to form a homogeneous solution. To 
‘see’ the exact manner in which an elec- 
trical ‘current’ (so-called) exerts its sep- 
arating power when brought to bear upon a 
liquid ; to test whether the theory of ioniza- 
tion has any substantial foundation. A 
sixth sense might permit us to ‘see’ the 
energy manifested by the Hertzian waves 
which under the skilful management of 
Marconi are just beginning to serve the in- 
terests of man; to learn the secrets of that 
medium permeating interstellar and inter- 
molecular space which becomes the adjunct 
of sight; the art of photography has made 
visible views of the interior of masses im- 
permeable to rays of light and has yielded 
permanent records of the sound waves of 
the air, but we seem to need a sixth sense 
to cognize the operations of the luminif- 
erous ether. 

In the fantastic conception in which we 
have indulged the imaginary being is sup- 
posed to be intelligent, for mere sense-per- 
ception without the cooperation of the intel- 
lect could not augment one’s knowledge of 
the physical universe to any great extent. 
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Through our bodily senses we learn the 
existence of natural phenomena, but it is 
through operations of the intellect that we 
acquire the deeper knowledge which be- 
comes the subject of imagination, of reason 
and, eventually, of faith. 

After observing that some kinds of matter 
suffer changes in form, in properties, in po- 
tential energy when subjected to the influ- 
ence of heat, of light, as well as to the action 
of other kinds of matter, and that certain 
causes produce uniformly identical results, 
thinking men made endeavors to explain 
the phenomena by inventing hypotheses as 
to the essence of the material objects and of 
the various kinds of energy acting upon 
them. In the infaney of learning, Greek 
philosophers of wonderful intuition con- 
ceived a theory of the constitution of matter 
that has made a lasting impress on physical 
science; the theory possessed marvelous 
adaptability, and when a Manchester school- 
master grafted upon the aged trunk the 
tender shoot of his genius, it soon grew to 
be a vigorous branch that bore fruit of un- 
suspected value. Nearly a century has 
elapsed and the atomic theory has secured 
a strong hold upon the minds of physicists 
and of chemists; maintained by men of 
sound judgment and great authority, im- 
parted by teachers of recognized ability to 
successive generations of pupils, it has be- 
come a matter of belief, adopted with a few 
exceptions by scientists throughout the en- 
lightened world, and in their hands it has 
become a potent factor in the progress of 
physical science. Yet this theory is purely 
a figment of the imagination and makes ex- 
traordinary assumptions difficult of cre- 
dence ; it supposes that matter is made up 
of very minute particles, indivisible, in- 
destructible, and unchangeable, separated 
from one another by void spaces larger than 
the particles themselves ; these diminutive 
atoms are of definite, uniform and constant 
figure, and are in perpetual motion in all 
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conceivable directions at exceedingly high 
rates of speed; moreover, the atoms com- 
posing the different chemical elements are 
of determinate weights corresponding to 
their equivalents of combination ; these mi- 
nute particles attract each other with vary- 
ing degrees of strength and unite in simple 
ratios to form larger particles called mole- 
cules ; agglomerations of these molecules 
constitute masses, visible to the eye and 
subject to the laws of mechanics. 

Faith in this purely intellectual concep- 
tion has enabled men of genius to refer to 
it the explanation of many facts, and the 
hypotheses resulting have developed into 
laws of prime importance in chemical phi- 
losophy ; Dalton discovered facts in the 
union of chemical bodies whose interpreta- 
tion he found in the doctrine of atoms ; 
Humboldt and Gay-Lussac reinforced the 
Daltonian laws by their labors on the ra- 
tios in which the volumes of gases combine; 
Avogadro, by purely physical researches 
established the relation between the volumes 
of gases and the number of their constituent 
molecules; and Gerhardt, working in the 
field of organic chemistry, observed the 
bearing of these discoveries on chemical phi- 
losophy and, by clearly establishing the dis- 
tinction between atom and molecule, gave 
to the atomic theory its modern aspects. 

Faith in this theory has made it possible 
to devise a scheme of notation that in spite 
of its defects has proved of great utility in 
promoting the advancement of chemistry ; 
the multitudinous problems of  stoichio- 
metry ,the modern theories of solution and 
of electrolysis, the doctrines of isomerism 
and of stereo-chemistry are achievements of 
the intellect and of the reason based upon a 
belief in an imaginary condition of matter. 
To crown the whole, Newlands, the English- 
man, originated, Meyer, the German, and 
Mendeléeff, the Russian, brought to a high 
state of perfection, the Periodic law which 
has given to chemistry that prophetic power, 
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long regarded as the peculiar dignity of its 
sister science, astronomy. 

Quite apart from these abstract prin- 
ciples, based upon a belief in the atomic con- 
stitution of matter, is the practical side of 
the question, of which the analytical chem- 
ist avails himself in determining the value 
of substances submitted to him; on the re- 
sults of his figures thousands of dollars may 
change hands in the manufacturing, mining 
and commercial world. A ship-load of ma- 
terial is bought and sold on the result of the 
analysis of a sample conducted by a chem- 
ist, who bases his procedure on the supposed 
numerical relations of the invisible, in- 
tangible, immeasurable particles he calls 
atoms and in his calculations he relies on 
the constants determined by others, in 
whom he has confidence, and the accuracy 
of which constants he has to accept on 
faith. Reliance on the dicta and data of 
investigators whose very names may be un- 
known lies at the very foundation of phys- 
ical science, and without this faith in au- 
thority the structure would fall to the 
ground; not the blind faith in authority of 
the unreasoning kind that prevailed in the 
middle ages, but a rational belief in the con- 
current testimony of individuals who have 
recorded the results of their experiments 
and observations, and whose statements 
can be verified. 

This faith in the fundamental principles 
of physical science persists notwithstand- 
ing it encounters insurmountable difficul- 
ties. Many problems defy the efforts of 
materialistic philosophers to solve them; 
the origin of matter and of motion; the 
initial source of energy as well as the re- 
lation of gravitation to other forces; the 
positive nature of the interstellar ether 
imagined as a vehicle for the transmission 
of light, not to mention proofs of its exist- 
ence; the true inwardness of actinism, of 
Rontgenism, and of the rays named after 
Becquerel; the ultimate identity in es- 
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sence of the so-called elementary bodies. 
Some of these problems will undoubtedly 
be solved as knowledge of the material 
world increases, but others are destined to 
remain inscrutable to finite minds and 
a3 such may be called scientific ‘mysteries.’ 
We can construct ingenious arguments 
based largely on assumptions, and reason 
ourselves into the notion that our hypoth- 
eses explain the questions at issue, but 
after all we know very little beyond the 
effects observed. 

These problems arise in every depart- 
ment of organized knowledge ; the student 
of chemistry does not have to look far 
afield to encounter mysteries, though he 
does not commonly so style them; phe- 
nomena of ordinary experience challenge 
the interpretation of philosophers. What 
do we actually know of the chemical force 
ealled affinity? Who can tell why the at- 
traction between A and B is so much 
stronger than between A and C, or why 
one element forces another out of its com- 
bination with a third? What chemist who 
has watched under the microscope the 
beautiful, symmetrical manner in which 
minute particles of a substance separating 
in solid form from solution, arrange them- 
selves in geometrical figures obeying well 
established mathematical laws, can pretend 
to explain the cause of the astounding be- 
havior of the inert, lifeless matter? 

But I desist from propounding further 
queries, the answers to which are buried in 
impenetrable mystery. A student of ele- 
mentary chemistry, impressed with the 
ability of the teacher to explain natural 
phenomena, asked him: -‘ Professor, why 
is gold yellow’? Whereupon the profess- 
or, waiving the customary explanation [?], 
reverently answered: ‘ Because God made 
it8o12 . ° 

Is it unfair to scientists to say that they 
sometimes take refuge in obscure language 
to veil their ignorance? It may help our 
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imagination to affirm that carbon and other 
elements occur in ‘allotropic’ forms, but 
does this statement adequately explain the 
phenomenon? To term the peculiar action 
of certain bodies, which themselves suffer 
no change while they effect decompositions 
or combinations in others with which they 
are brought in contact, as ‘ catalytic’ may 
be soothing to the mind, but is it scientific? 
Is it satisfactory? One hundred and fifty 
years ago the properties of water were said 
to be caused by its ‘aquosity’! 

In this study we have confined our il- 
lustrations to the physical and chemical 
branches of science, but they might well be 
drawn from astronomy and from the bio- 
logical sciences; inthe former, one becomes 
acquainted with 


“Realms yet unrevealed to human sight,’’ 


as well as with the conception of infinity in 
space and in time; in the latter, one en- 
counters the unfathomable mystery of the 
origin of life. It is evident that in pursu- 
ing any branch of knowledge the seeker has 
Opportunities of familiarizing himself with 
ideas contained in the phrases, ‘ invisible 
world,’ ‘infinity,’ ‘mystery,’ and with facts 
that require application of all the powers 
of the imagination and of reason, to grasp 
which he exercises faith. 

Most scientists having this mental train- 
ing, in which acts of faith are demanded at 
every step, find it natural to apply this 
faith to their hypostasis of the spiritual 
world; they thus acquire belief in an in- 
serutable Divine Being, who exercises al- 
mighty wisdom and power in the guidance 
of the material universe, and who has made 
Himself known to humanity by revelation. 
To such persons it does not seem more 
difficult to believe in spiritual force and its 
influence on mankind, than to believe in 
the existence of energy and its effects on 
matter. Huxley, who certainly can not be 
accused of religious bias, is said to have 
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remarked: ‘The doctrine of the immor- 
tality of the soul is not so wonderful as 
that of the conservation of energy or of the 
indestructibility of matter.” 

The evidence of the existence of spirit 
is precisely analogous to the evidence for 
matter; matter, as we have seen, is re- 
vealed to us only as its phenomena, exten- 
sion, weight, color, behavior when sub- 
jected to heat, etc., affect our senses ; of its 
essence we know nothing ; spirit, likewise, 
is revealed to our consciousness through its 
powers of thinking, feeling and willing, but 
of the essential spirit the finite mind knows 
nothing. ‘‘ Matter,’ writes an American 
scientist, ‘‘is the thing perceived, spirit the 
thing perceiving, matter is the passive, 
spirit the active principle. Without a be- 
lief in spirit, therefore, not only can there 
be no religion, no virtue, but there can be 
no philosophy or science. * * * The very 
origin of our notion of force is the con- 
sciousness of our own mental energy, and 
this universal energy of Nature is an 
effluence of the Divine Being.” 

Faith, both in science and in religion, is 
belief based on suitable evidence from 
sources outside of personal experience, both 
are fruitful in different ways, the former 
affecting the intellect and the latter the 
heart of man; scientific faith bears fruit in 
the steamship and in the telegraph, Chris- 
tian faith in works of mercy and charity 
and in a life of love shown toward man- 
kind and to God; it is 

“The subtle chain 
That binds us to the Infinite.” 

On the other hand, some students of 
science, accustomed to exercise faith in 
their attempts to solve obscure problems 
in the material world, hesitate (and a few 
refuse) to extend this intellectual power to 
the spiritual universe ; this is undoubtedly 
due to the operation of the will, for 


““A man along that road is led 
Which he himself desires to tread.’ 
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The supreme goal of the student of 
science was admirably conceived and ex- 
pressed in a single sentence by the re- 
nowned Kepler, when he wrote nearly 
three centuries ago : 

‘The scientist’s highest privilege is to 
know the mind and to think the thoughts 


of GOD !” 
H. Carrineton Bouton. 
WASHINGTON, D. C. 


THE SOCIETY FOR PLANT MORPHOLOGY 
AND PHYSIOLOGY. 

TuE Society met, together with the Amer- 
ican Society of Naturalists and the A ffili- 
ated Societies, at Johns Hopkins Medical 
School, Baltimore, Md., December 27-28, 
1900, under the presidency of Professor D. 
P. Penhallow. There was a large attend- 
ance of members, and the meeting was in 
all ways profitable and successful. The 
presidential address dealt with ‘A Decade 
of North American Paleobotany’; it was 
published in this Journal for February 1st. 
The most important business of general in- 
terest was the presentation of the report of 
the Committee (Messrs. Farlow, MacDougal 
and von Schrenk) appointed to consider 
methods of securing improvements in re- 
views of current botanical literature. 
Copies of the report were distributed to 
members present, and have been sent to 
other botanists throughout the country. 
It shows a completely successful result of 
the Committee’s work, and comments upon 
it will appear later in this Journal. A 
committee was also appointed (consisting 
of Messrs. Ganong, Lloyd and Atkinson), 
to take into consideration the formulation 
of a standard college entrance option in 
botany. On Saturday, December 29th, 
the members of the Society, with guests, 
made an excursion to Washington, where 
they were shown the work of the Depart- 
ment of Agriculture, and were received by 
the Honorable Secretary for Agriculture, 


‘ two weeks and perish a fortnight later. 
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who made a brief informal address. later 
they were entertained at luncheon by the 
botanists resident in Washington. The 
following new members were elected: M. 
A. Carleton, Department of Agriculture, 
Washington, D. C.; F. D. Chester, Dela- 
ware Agricultural College, Newark, Del.; 
E. B. Copeland, University of West Vir- 
ginia, Morgantown, W. Va.; T. H. Kear- 
ney, Department of Agriculture, Washing- 
ton, D. C.; J. W. Toumey, Yale Forest 
School, New Haven, Conn. Officers for 
the ensuing year were elected as follows: 
President, Erwin F. Smith; Vice-Presi- 
dents, FE. C. Newcombe and L. M. Under- 
wood; Secretary, W. F.Ganong. The fol- 
lowing papers were presented, the abstracts 
of which in most cases have been furnished 
by the authors: 


Notes upon Albinism in Sweet Corn: PROFESS- 
or Byron D. Hatstep, Rutgers College. 
Complete albinism has been found in a 

sweet corn cross between ‘ black Mexican’ 

and ‘Egyptian’ after the second year. 

The tests show that the albinos come from 

the white, pink and purple grains in about 

equal numbers and in some instances fifteen 
per cent. are white plants. These albinos 
have the normal vigor and in every way ad- 
here to the type, except in the lack of 

a capacity to produce chlorophyll. They 

begin to lag behind their green mates after 

In 

the dark they grow like the normal plants, 

except that no etiolin is produced. A large 
number of seeds, germinated under unfavor- 
able conditions, were not influenced in the 
percentage of albinos, and it seems quite 
certain that the albinism is acquired before 
the tests were made. Some ears in the lot 
of crossed corn produced no white plants, 
while others show many, and it seems to 
be a fact that grains from overburdened 
plants, ¢. g., where there are three large 
ears, are more apt to produce albinos than 
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those from stalks with a single ear. The 
cross may have been such that the last act 
in the drama of perfect seed-production was 
not reached. Again, the close breeding of 
the crossed grains, all plants in the plot be- 
ing of the same mother and with no pollen 
from other plots, may have had its effect 
in the manner mentioned. 


A Disease of the Locust: Dr. HERMANN VON 

ScHrenkK, Shaw School of Botany. 

A destructive disease of the black locust 
(Robinia Pseudacacia), due to Polyporus 
rimosus, was described. The fungus de- 
stroys the heart wood of this tree, leaving a 
soft, yellow mass. The fruiting organs 
form on the trunk and larger branches for 
many years, discharging their spores in the 
summer and fall. Attention was called to 
the fact that the mycelium grows only in 
the heart wood of living trees, and dies as 
soon as a tree is cut down. This is prob- 
ably due to changed conditions of aération, 
moisture and temperature. This fungus 
must be considered as a special class of 
saprophyte. 


Observations on the Mosaic Disease’of Tobacco : 
Mr. Ausert F. Woops, Department of 
Agriculture. 

The author presented the results of 
numerous experiments showing that the 
mosaic disease of tobacco may be artificially 
produced in the following ways: (1) Bycut- 
ting plants back during any stage of active 
growth, thus removing most of the re- 
serve organic foods and stimulating rapid 
growth of lateral buds in the absence 
of sufficient albuminoid reserve. This 
causes a remarkable increase in the activ- 
ity of oxidizing enzymes. These enzymes 
inhibit the action of the translocation dias- 
tase of the cells, thus preventing the move- 
ment and assimilation of starch. When a 
plant once reaches this stage it seldom re- 
covers, all new growth becoming diseased. 
He was able to produce the same disease in 
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the same way, in tomato, potato, petunia, 
phytolacea, violet and other plants. (2) 
The disease may be reduced by repotting 
or transplanting a plant in active growth, 
thus stimulating a rapid root development. 
New leaves that form at this time often 
come diseased. Leaves that form at the 
time of the development of the flowers also 
often come diseased, as do also rapidly de- 
veloping suckers. The pathological changes 
are the same in these cases as when the 
disease is produced by cutting back. (3) 
The disease may be produced by injecting 
the sterile juice of diseased plants into the 
growing bud or by pouring it on the roots. 
Perioxidase obtained from healthy or dis- 
eased plants and injected into the bud or 
poured on the roots may also cause the dis- 
ease. The author concludes as follows: 
“The evidence which I have cgollected, 
taken along with that obtained by other 
workers, especially Mayer and Beijerinck, 
is therefore very strongly in favor of the 
infectious nature of the trouble under cer- 
tain conditions. The matter can not, how- 
ever, be considered as settled. So far as 
the evidence at hand goes, it appears that 
in growing cells there is possibly a definite 
relation between active oxidizing power, 
through the medium of oxidizing enzymes, 
and the availability of reserve food to the 
growing cells. It appears that this balance 
between the oxidizing enzymes and the 
availability of reserve foods can be broken 
by removing, on the one hand, the supply of 
reserve foods, in any way during growth, 
in which case the enzyme content of the 
cell is increased from two to four times the 
normal activity. This removal of reserve 
food may be either the result of diversion 
to other parts of the plant or of direct re- 
moval, as in the case of cutting back or of 
sucking insects, and possibly also can be 
brought about by other conditions not at 
present understood. On the other hand, 
the most remarkable thing is that the in- 
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troduction of the enzyme in question (peri- 
oxidase) sets up the same series of path- 
ological changes as is brought about by the 
removal of reserve food, namely, the in- 
crease of the normal enzyme of the cell, and 
the decrease of availability of reserve foods. 
When this pathological condition is reached 
it is very difficult for the plant to correct 
the trouble. The perioxidase probably 
moves from one part of the plant to an- 
other, though how much of the general 
spread of the disease in the plant is due to 
such movement has not been determined. 
The evidence of the communicability of 
this disease is quite as strong, if not 
stronger, than that upon which rests the 
belief in the communicability of ordinary 


‘variegation through grafting on healthy 


plants. The two groups of diseases are 
at least very closely related and are prob- 
ably simply different phases of the same 
malady. Possibly peach yellows and the 
California vine disease belong here also 
and are to be similarly explained. Die- 
back of the orange may also belong here. 

The paper was illustrated by two colored- 
plates and four half-tones, and will be 
printed as a bulletin of the U. 8. Depart- 
ment of Agriculture. 


Report of the Committee appointed to consider 
Methods of securing Improvements in Re- 
views of Current Botanical Literature: Pre- 
sented by the Chairman, Prorrssor W. 
G. Fartow, Harvard University. 

This report has already been referred to, 
and a further account of it will be found 
in a later number of this Journal. 


The Cause of the Red-brown Color in certain 
Cyanophyceae: Dr. G. T. Moors, Dart- 
mouth College. 

The various theories which have at- 
tempted to explain the cause of the red- 
brown color in Anabaena, Glloiotrichia, Oscil- 
latoria an other so-called ‘blue-green algae,’ 
were discussed. It was shown that this 
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color could not be due to sulphur granules, 
as has been supposed,—neither was it pos- 
sible to demonstrate any definite coloring 
matter within the cell itself. Numerous 
experiments with  Oscillatoria prolifica, 
Gorn., a plant particularly favorable for 
study, showed that the red color must be 
caused by the refraction due to the presence 
of large numbers of gas vacuoles, as sug- 
gested by Klehban. The effect of a large 
number of reagents, spectroscopical analysis 
and the examination of microtome sections, 
all strengthened this theory. As faras could 
be determined the enclosed gas seemed to 
be nitrogen. It would seem that the buoy- 
ancy common to so many Cyanophyceae, 
is particularly due to the presence of these 
vacuoles, for in material of the normal blue- 
green color the plants remained at the bot- 
tom of the dish, while those containing 
vacuoles and consequently of a red-brown 
appearance, always floated upon the surface. 


Improved Methods for obtaining Pure Cultures 
of Fresh-water Algae: Dr. G. T. Moors, 
Dartmouth College. 

The results of some methods for obtain- 
ing pure cultures of algae, by the modifica- 
tion of the nutrient medium, were shown. 
It was found that algae might be separated 
from contaminating forms by a very slight 
modification of the salts upon which 
they are grown. Luxuriant growths of Cy- 
anophyceae were obtained upon a decoction 
of Zamia, with the addition of peptone and 
sngar. It required less than one-half the 
time for algae grown on this medium to 
nearly double the growth of those on min- 
eral salt solutions. The possibility of using 
heat in separating blue-green algae from 
grass-green forms was also referred to. 


A Second Preliminary Report on Plant Dis- 
eases in the United States due to Rhizocto- 
nia : Dr. Benzsamin M. Duecar, Cornell 
University and Mr. F.C. Stewart, New 
York Experiment Station. 
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This report presented notes upon the oc- 
currence and destructiveness of American 
forms of Rhizoctonia observed by the authors. 
Since the first report (presented to this So- 
ciety in 1898), the occurrence of Rhizoctonia 
on some entirely new hosts has been ob- 
served, and also upon other hosts new to 
America. As principal host plants among 
vegetables may be mentioned bean, sugar- 
beet, cabbage and cauliflower, carrot, celery, 
cotton, lettuce, potato, radish and rhubarb; 
and among flowers, asparagus, china aster, 
carnation, coreopsis, sweet william and 
violet; also about ten other less important 
hosts. In many cases the Rhizoctonia is 
truly parasitic and undoubtedly the cause 
of the disease in question, as has been abun- 
dantly proved by experiment; but in other 
cases inoculation experiments are yet lack- 
ing. Morphological studies and extensive 
inoculation experiments are in progress to 
determine more carefully the physiology of 
the forms and the limitations of species. 


The Bacterial Diseases of Plants: Dr. ERWIN 
F. Smitu, Department of Agriculture. 
This consisted of a stereopticon lecture 
before a joint meeting of the Society for 
Plant Morphology and Physiology and the 
Society of American Bacteriologists. Three 
diseases were described, namely, the wilt 
of cucurbits due to Bacillus tracheiphilus, the 
brown rot of solanaceous plants due to 
Bacillus solanacearum, and ‘the black rot of 
cruciferous plants due to Pseudomonas cam- 
pestris. Fifty-eightslides made from the au- 
thor’s clear and beautiful photographs and 
photomicrographs were exhibited, showing 
symptoms, location of the bacteria in the 
tissues, etc. Many of these illustrations 
will be published in the near future in Cen- 
tralblatt fir Bakteriologie, 2te Abteilung. 


Notes on the Life History of certain Uredineae : 
M. A. Carteton, Department of Agri- 
culture. (By invitation.) 
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Four species of rust fungi were investi- 
gated. In the case of Uromyces euphorbic 
Cooke & Peck, the well-known rust of Eu- 
phorbia, it was demonstrated by three sepa- 
rate series of experiments that the rust is 
able to propagate itself constantly through 
the germinating seed of its host, and there- 
fore becomes in that way practically a per- 
ennial species. It is the only demonstrated 
example of this manner of propagation in 
the whole order of Uredineae. Actual clus- 
ter cups may be seen in the hulled seeds of 
Huphorbia dentata. Seedlings kept under 
‘bell jars become rusted three months from 
the date of planting, showing all stages of 
the rust, while seeds disinfected with mer- 
curic chloride produce no rusted plants. 

Culture experiments were also performed 
with the common sunflower rust, which 
showed that the Puccinia and Beidium 
found on sunflower are stages of one and 
the same species. At the same time it is 
made probable that all the species of Heli- 
anthus affected bear the same rust and 
that there is no distinction of host forms. 
The peculiar, thick-walled, one-celled spores 
of Puecinia vexans Farl., have at last been 
successfully germinated after repeated fail- 
ures,and it is nowseen that these spores 
are neither properly uredospores nor teleu- 
tospores, but partake of the nature of both. 
They make up a distinct new spore form 
for this order of fungi, and may be called 
amphispores. True uredospores were also 
found and germinated. Other experiments 
and observations have shown that Meidiwm 
tuberculatum Ell. & Kell. is commonly a 
perennial species in its perennial host Cal- 
lirrhoe involucrata, producing spores able to 
germinate during the coldest winters. 


Rheotropism of Roots: PRorESsOR FREDERICK 
C. Nrewcomse, University of Michigan. 
The phenomenon of rheotropism is mani- 

fested by a curvature of the root when grow- 

ing instreaming water. In all cases so far 
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observed the response has been positive, i. e., 
the root-tip curves against the stream. 
The present research has included 32 
species of plants, of which 15 have shown 
themselves rheotropie and 17 insensitive. 
Nearly related plants behave similarly ; 
but of two genera of the same family, one 
may respond to the current of water, and 
the other may be insensitive. Species dif- 
fer greatly in degree of response. Members 
of the Crucifere are among the most sensi- 
tive plants found, their roots often attain- 
ing an angle of 90° from the vertical. 

The velocity of current calling forth the 
best response lies between 100 em. and 500 
cm. per minute. A velocity of 2,000 cm. 
per minute will in most plants bring a 
mechanically negative curve, and the re- 
sponses in currents less than 100 em. per 
minute are weak and transitory. However, 
a velocity as low as one cm. per minute will 
bring a curvature in the majority of roots 
of the garden radish. 

The latent period at the optimum tem- 
perature for growth is one hour or more. 

The area which perceives the stimulus 
includes the apex of the root and the elon- 
gating zone. 

Roots of mature plants as wellas those of 
seedlings are responsive. 

The author four years ago suggested that 
the stimulus might really be referred to the 
one-sided pressure of the water upon the 
root. Considerable evidence is now offered 
to confirm this view. 


Thigmotropism of Roots: PRrorgssor FRED- 
ERICK C. NewcomBs, University of 
Michigan. 

Only two authors have claimed for ordi- 
nary roots the presence of sensitiveness to 
contact or pressure. Darwin believed he 
had found a negative response (a turning 
away), when the sloping side of the root 
apex touched a foreign body; and Sachs in 
a single and simple experiment found some 
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roots bending positively when a pin or a 
thin wooden rod was brought against the 
root 2 to 4 mm. back from the apex. Wies- 
ner and others have shown Darwin to be 
mistaken, and the author of the paper here 
abstracted has repeated Sachs’ tests many 
times without convincing results. 

That roots are, however, responsive to 
pressure on the elongating zone can be 
shown by two kinds of experiments. Seed- 
lings of buckwheat or radish are placed 
upright with their roots immersed in water, 
and a loop of very thin rice paper attached 
to a light pendulum is made to pull lightly 
on the elongating zone. Not more than 
half the roots bend, but all that do curve 
become concave on the side pressed by the 
paper. A better method is employed when 
gravitation is neutralized by revolving the 
seedlings in a vertical plane by the use of 
a klinostat. In this experiment the seed- 
lings are supported in a damp chamber 
while their elongating zone rests lightly on 
a fixed glass rod. In sensitive roots, the 
tip of the root curves partially around the 
glass rod as growth goes on. These ex- 
periments show that some species respond 
and some do not respond to pressure. As 
far as the study has been carried, roots 
which are rheotropic are also thigmotropic. 
This agreement is strong evidence for the 
view that rheotropism is really thigmotro- 
pism. Neither rheotropism nor thigmo- 
tropism would seem to be of biological im- 
port to the plant. The response may be of 
the same class of phenomena as shown by 
tendrils when in contact with a solid object. 


The Effect of Mechanical Shock on Longitudi- 
nal Growth of Plant Organs: Dr. Jas. B. 
Pottock, University of Michigan. 

The plant organs used were hyphe of 
Phycomyces, hypocotyls of Brassica, Raph- 
anus, Helianthus, Lupinus, and Cucurbita, the 
epicotyl of Phaseolus, and the leaf sheath 
and first leaves of Avena and Triticum. 
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Single shocks were given by pressure 
(Phycomyces) as by forcibly bending from 
side to side. 

In Phycomyces there was a retardation 
after pressure, then a recovery in 5-30 
minutes, usually in about 10 minutes, and 
the growth was then sometimes faster and 
sometimes slower than at first. 

On bending, the larger plants first elon- 
gated considerably, were then retarded for 
a short time and recovered in 20-50 min- 
utes, so they grew at a fairly constant rate, 
this rate being sometimes greater, some- 
times less than at first. 

Continuous shock was produced by sev- 
eral pieces of apparatus worked by elec- 
tricity, water motor or clockwork, and was 
either a swaying from side to side or a jolt- 
ing upon a board hinged at the middle. 

The results were very decisive only in 
the case of Cucurbita, and showed a de- 
cided acceleration, due perhaps to the 
swaying from side to side. With all the 
other plants used the results were quite 
variable, but, taken as a whole, give evi- 
dence of acceleration as the result of not 
too vigorous swaying from side to side. 


The Limits of Variation in Plants: Dr. Jonn 
W. HarsHperaer, University of Penn- 
sylvania. 

The study of the limits of variations in 
plants was undertaken as in part a contri- 
bution to the problem of species. It was 
stated, as a well-known fact, that more 
plants are produced than can survive, 
necessitating the destruction of many, and 
the survival of those that have fitted them- 
selves by certain aptitudes to do so. As in 
part an answer to the evolutionary diffi- 
culty of small or initial variations, a careful 
statistical inquiry was made by comparative 
measurements of various plant parts. It 
was found, that the size and shape of leaves, 
the weight and size of fruits varied by math- 
ematically ascertainable quantities. These 
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were determined for a number of plants 
and tabulated. It was discovered that 
in Liriodendron tulipifera, Sanguinaria Cana- 
densis, Ailanthus glandulosus variations in the 
size and configuration of the leaves were in 
part due to the persistence of juvenile 
forms, to the arrested development of some 
leaves, and to their evolution and trans- 
formation to higher forms. The amount 
of these differences was ascertained, con- 
trasted and tabulated. In conclusion, it 
was stated that these changes are in most 
cases due to two causes, viz., the inter- 
nal hereditary impulse determining, as in 
Ailanthus glandulosus, the asymmetry of the 
lateral, paired, leaflets, and to the direct, 
environmental influence, fitting the leaf to 
utilize the space at its disposal, thus en- 
abling it to present the largest amount of 
leaf surface to light action. 


Critical Points in the Relation of Light to Plants: 
Proressor D.T. MacDouaar, New York 
Botanical Garden. 

The following statements, upon the basis 
of accepted facts, may be made as to the 
influence of light upon plants : 

1. Light exercises a direct chemical ef- 
fect upon the substances of which proto- 
plasm is composed. 

2. It stimulates protoplasm to the forma- 
tion of chlorophyll, although its action is 
not necessary to the process, and its direct 
chemical effect disintegrates this substance. 

3. It constitutes a source of energy, which 
is absorbed by the chlorplasts. 

4. Absence of light constitutes a specific 
stimulus, calling out the various reactions of 
etiolation. 

5. Light acts as a directive or orienting 
stimulus to which the plant responds by 
locomotory or bending movements. 

6. Different portions of the spectrum are 
operative in producing these separate ef- 
fects. 

If an examination is made of the facts 
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upon which these generalizations rest, with 
reference to the current conceptions of 
phototonus, paratonic influence of light, maat- 
mum, ninimum and optimum, it will be found ; 
that illumination is not necessary to the 
motility of protoplasm, and conversely that 
deprivation of light does not induce a condi- 
tion of rigor, but sets up various patholog- 
ical phenomena, among which is the break- 
ing down of chlorophyll. 

Light does not exert a paratonic or re- 
tarding effect upon growth. Its chemical 
action may hinder the accumulation of 
somatic material however. The altered 
development of plants in darkness is an 
adaptive response which has for its purpose 
the elevation of the chlorophyll screen and 
reproductive bodies. 

Chemical, photosynthetic and phototropic 
maxima, minima and optima are so widely 
separated that phototonus as a term to des- 
ignate the condition of a plant when acted 
upon by light of an optimum intensity, or 
of an intensity between the maxima and 
minima, is useless and untenable, as are also 
light optimum, maximum and minimum 
when applied in generality to the light re- 
lations of the plant. 


Propagation of Lysimachia terrestris: PRo- 
Fessor D. T. MacDoueat, New York 
Botanical Garden. 

The development of the secondary and 
tertiary branches of the stems of Lysimachia 
terrestris is arrested by conditions unfavor- 
able to seed formation, and these branches 
assume the form of short cylindrical organs 
less than 1.5 cm. long without epidermal 
openings, and consisting of 3 to 5 internodes. 
The stele shows only protphloem and pro- 
toxylem. These bulbils fall to the ground 
and may survive under the cover of dead 
leaves to reproduce the plant in the next 
season. The bulbil completes its develop- 
ment as a rhizome and does not perish, as 
in most cases of bulbs and bulbils. Bul- 
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bils are quickly killed by desiccation and 
freezing temperatures. 


Seedlings of Arisema: PRrorrssor D. T. Mac- 
Dovgat, New York Botanical Garden. 
The seedlings of Arisema Dracontium gen- 

erally do not develop the plumule. The 

cotyledon pushes down into the soil carry- 
ing the hypocotyl, the base of which en- 


larges to form a bulb, in which is stored the. 


reserve material withdrawn from the seed 
and not used. In a few instances, how- 
ever, a single small leaf is developed; 
usually this does not take place until the 
second season of activity or the third season 
of existence of the seed. Similar sapro- 
phytism is exhibited by the seedlings of 
Arum maculatum which never develop the 
plumule until the second year of growth. 


The Insular Flora of Mississippi and, Louisiana : 
Proressok Francis E. Luoyp, Teachers 
College, and Proressor S. M. Tracy, 
Biloxi, Miss. 

The paper deals with the climate, physi- 
ography and thevegetation of the Mississippi 
Sound Islands and Delta, and is especially 
concerned with a comparison of the ecolog- 
ical conditions in this region and that re- 
cently studied by Kearney, namely, Ocra- 
eoke. The results show for the former a 
longer growing season, more favorable wind 
conditions and a greater amount of sun- 
shine. 

The islands of the Delta region are of 
three kinds, the sand islands, the muck- 
marsh islands and the mud-lumps. 

These islands have a strand vegetation 
of which four formations are recognizable, 
viz., the beach, sand plain, dune and salt 
marsh formations. 

The beach formation contains succulent 
annuals of a halophytic character such as 
Sueda linearis, Salsola kali and Sesuwviwm portu- 
lacastrum, and in its upper zone some trop- 
ical strand plants such as [pomea pes-capre, 
T. acetosefolia (two prostrate leaf-succulent 
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morning-glories), and rarely Canavalia ob- 
tusefolia. The back beach plants are chiefly 
grasses, of which Panicwm amarum, common 
along the north Atlantic Coast, and Uniola 
paniculata, a more southern strand ee are 
the leading elements. 

The sand plain contains saeealont peren- 
nials as well as annuals, of prostrate and 
cespitose habit. The most striking plants 
of the sand plain are Iva imbricata and 
Serenoa serrulata, a prostrate palmetto, both 
of which build a pedestal dune. 

The dune formation has two leading 
associations. One of these is the thicket 
(Ilex-Myrica) association inhabiting small 
established dunes which support a plentiful 
herbaceous undergrowth. The larger dunes 
are inhabited by Serenoa serrulata, Khus 
copalina and several grasses. These dunes 
may attain a height of twenty meters and 
in their leaward march may bury the trees 
in their path. 

The salt-marsh associations of chief in- 
terest are those of the muck-marshes. Two 
such are to be seen, namely the Batis-Sali- 
cornia association composed of leaf and 
stem succulents, and the grass association 
of which Spartina (two species) is the lead- 
ing type. Onthe muck-marsh is sometimes 
superposed a water-moved shell dune com- 
posed of shell fragments and supporting a 
vegetation of annual and perennial plants 
of less marked halophytic character. 


Some Problems connected with Fertilization in 
Plants: Lecture by Proressor G. F. At- 
Krnson, Cornell University. (Illustrated 
by stereopticon.) 

Professor Atkinson discussed recent ad- 
vances which have been made in the study 
of fertilization in plants and their signifi- 
cance, and pointed out the problems still 
awaiting solution. 


The Morphology of the Fruit of Opuntia: PRro- 
FEssoR J. W. Toumry, Yale University. 
(By invitation. ) ; 
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Primarily the function of fruits is seed 
production, secondarily protection of seeds 
and aid in their dissemination. The fruit 
of the Opuntia does not deviate from 
this general law ; although, in many in- 
stances, it has developed special adapta- 
tions. Under their desert environments, 
with many species, the germination of seeds 
and development of seedlings are rarely 
attained, the dependence for reproduction 
being almost entirely upon vegetal dissem- 
ination. In Opuntia fulgida the fruit is 
mostly sterile, but is particularly adapted to 
aid in the dissemination of the tumid spine- 
covered terminal joints, as these joints be- 
come attached to animals that feed upon 
the spineless fruit and thus become scat- 
tered by them. In this special case the 
function of the fruit is no longer to produce 
seeds, but to entice animals to the plant that 
the fragile, terminal branches may adhere 
to them and become disseminated. As be- 
fore stated, the fruit is frequently sterile. 
In some instances, however, we find clus- 
ters of spineless, short, proliferous joints 
which resemble the fruits externally, but 
are entirely without evidences of even an 
abortive ovary. These proliferous clus- 
ters of spineless stems, in the economy 
of the plant, serve the same purpose as 
the fruit clusters and without the necessity 
of floral development, which would be a 
useless waste of energy on the part of the 
plant. 


Notes on Long Island Pine Barrens: Dr. Hur- 
MANN VON SCHRENK, Shaw School of 
Botany. 

Photographs were exhibited illustrating 
the manner in which young trees of Pinus 
resinosa form basal shoots after the tops 
have been killed by fire. Some trees do 
this four years in succession, showing an 
unusual vitality in the root system. The 
effect of repeated fires on the barrens was 
discussed, and it was pointed out that a 


SCLENCE. 


[N.S. Vou. XIII. No. 320. 


gradual degeneration of the forest is very 
marked. 


Suggestions for an Attempt to secure a Standard 
College Entrance Option in Botany: Pro- 
FEssoR W. F. Ganone, Smith College. 
The author pointed out’ the advantage to 

any science of the interest taken in its 
teaching by experts and scientific societies. 
The increasing use of botany as a college 
entrance option is emphasizing the lack of 
differentiation and definiteness in the sec- 
ondary teaching of the science, as well 
as the diversity of requirement through 
which a great burden is placed upon those 
preparatory schools which fit students for a 
number of colleges. A summary is given 
of the requirements made in this subject by 
leading colleges. The history of the efforts 
to secure the formulation of a widely ac- 
ceptable standard preparatory course was 
traced, culminating in the ‘Report of the 
Committee of the National Educational 
Association in 1899.’ The reasons why the 
latter is not more widely adopted were 
traced, and suggestions made as to the 
characteristics of a course likely to be more 
generally accepted. It was recommended 
that a committee be appointed to take the 
subject into consideration, and to endeavor 
to secure the formulation and adoption of 
such a course. This committee was ap- 
pointed, as already mentioned in the intro- 
duction to this article. 


Further Notes on Spermatogenesis of Zamia: 
Dr. Herserr J. Weeser, Department 
of Agriculture.. 

The mature pollen grain of Zamia was 
found to contain two well-marked prothal- 
lial cells, and besides these a dark, refrac- 
tive slit could frequently be observed in the 
wall of the pollen grain, at the base of the 
other prothallial cells, indicating that the 
first prothallial cell cut off becomes Op- 
pressed and largely resorbed during the de- 
velopment of the pollen grain as in Ginkgo. 
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These cells the writer referred to as the 
first, second and third prothallial cells, in 
the order of their formation. 

During the development of the pollen 
tube and prothallial apparatus in the nucel- 
lar tissue after pollination, the second pro- 
thallial cell crowds out into the third pro- 
thallial cell which meanwhile retains its 
original point of attachment and comes to 
surround the second prothallial cell like a 
root-cap. When the third prothallial cell 
divides to form the stalk cell and central 
cell (Korper cell, generative cell), the spin- 
dle is formed diagonally in the cell, the 
nucleus of the forming stalk cell being 
crowded to one side by the intruding second 
prothallial cell. When the stalk cell is cut 
off by the completion of the division, it ap- 
pears nearly cylindrical and completely 
surrounds the second prothallial cell except 
at the base, where both cells retain their 
original attachment. This same structure 
and development have been found by the 
writer to occur in Ginkgo also, and while in 
Ginkgo the division of the third prothallial 
cell has not been observed, the writer 
thinks there can be no doubt that the de- 
velopment is the same as in Zama. This 
interpretation, it should be added, is totally 
different from that described by Ikeno and 
Hirase as occurring in Cycas and Ginkgo, 
but neither of these investigators observed 
the division of the third prothallial cell. 

During the development of the apical 
end of the pollen tube in the tissue of the 
nucellus, the vegetative nucleus passes into 
the tube and during the growth of the lat- 
ter remains near its apex. When the 
proximal end of the tube (the pollen grain 
end ) begins to grow down toward the arche- 
gonia, shortly preceding fecundation, the 
vegetative nucleus travels back through the 
entire length of the tube, two or three milli- 
meters, and takes position in the proximal 
end of the tube near the central cell. This 
change of position suggests that the nucleus 


SCLENOE. 255 


governs and directs growth, and changes its 
location in the cell in order to be nearest 
to the point of most active growth, a factor 
emphasized by Haberlandt in his ‘ Func- 
tion und Lage des Zellkernes.’ 


Notes on the Spermatozoids of Ginkgo: Ernst 
A. Brssey, Department of Agriculture. 
(By invitation. ) 

In Washington the spermatozoids of 
Ginkgo are developed between August 25th 
and September 10th, as extremes, the most 
favorable time for finding them being 
September Ist to 3d. They are developed 
in the night or early morning. They are 
about 105 x 75-82, in size, with nucleus 
71-75». The nucleolus is 7.5 in diame- 
ter. The cilia are about 15» long. There 
are three turns inthe spiral band which bears 
the cilia. The spermatozoid has no tail 
such as Hirase described, the latter’s obser- 
vation being probably on injured specimens, 
as Fujii has recently pointed out. 

The ciliar motions are the regular tremu- 
lous motions of the cilia and also a series 
of waves passing from the apex to the base 
of the spiral. The body of the spermato- 
zoid is very movable, especially the cilifer- 
ous portion, twisting, bending, elongating 
and contracting very remarkably. At the 
base of the cell, exactly opposite the apex 
of the spiral, there is a trembling motion 
apparently coincident with, and connected 
with the movement of the cilia. Its sig- 
nificance has not been determined. 


Spherites and Sphere Crystals and their Rela- 
tion to Plant Structures; Dr. HENRY KRAE- 
MER, Philadelphia College of Pharmacy. 
On the basis of their physical properties 

the author has grouped the substances 

making up the contents and walls of plant 
cells into (1) the cell liquids or cell fluids ; 

(2) sphere crystals; and (38) spherites. 

The cell liquids include the organized con- 

tents of the cell and a portion of the unor- 

ganized contents as cell sap. The sphere 
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erystals are spherical aggregates of crystals 
with sharp angular contours, which are 
made up of but one substance and include 
various calcium salts, alkaloids, glucosides, 
ete. 

The spherites resemble somewhat the 
sphere crystals, but are distinguished from 
them by the fact that the molecule is com- 
plex and the individual crystals have either 
a somewhat rounded outline or are im- 
bedded in colloidal substances in which the 
crystalline or crystalloidal character is more 
or less obscured and hence with difficulty 
discerned. These include inulin, starch 
and the principal substances entering into 
the composition of the cell wall. The 
spherites are further distinguished from the 
sphere crystals in that they are capable of 
taking up or holding certain coloring prin- 
cipals as safranin, gentian, violet, ete. 

The mode of formation of spherites and 
sphere crystals appears to be the same 
whether observed in nature or as carried 
out artificially by crystallization of salts 
from solutions or by precipitation, and 
hence the conclusion is reached that there 
is a play of similar forces in their forma- 
tion. 

An examination of the crystal masses 
remaining in watch crystals after the spon- 
taneous evaporation of various substances 
under varying conditions, shows not only the 
formation of crystals which resemble those 
produced in the plant cell, but other rather 
striking forms of combination which are 
verysuggestive indeed. Indeed the arrange- 
ment of the crystals in such a watch crys- 
tal reminds one of the appearance of our 
woods, at this season of the year, when the 
absence of leaves permits the observance 
of the fundamental lines of development 
in shrubs and trees. 


The Cardinal Principles of Morphology: PRo- 
rEessor W. F. Ganone, Smith College. 
Although in most of its phases botany is 
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making remarkable advances in America, 
it is still in one respect very backward, 
namely, in the morphology of the higher 
plants. Not only is little research being 
carried on in this direction, but it is still 
treated, particularly in its teaching, in the 
old formal idealistic manner, with little of 
the modern realistic spirit which the re- 
search of the past quarter century has in- 
fused into it elsewhere. The characteris- 
tics of the two systems, which differ less 
in fact than in point of view, are con- 
trasted, and the attempt made to reduce 
these characteristics to definite named 
principles. Of these principles the author 
recognizes seven, in five of which the two 
systems do not differ materially, but in the 
other two they differ greatly. Theseare, the 
principle of metamorphosis by transforma- 
tion or alteration as contrasted with meta- 
morphosis by differentiation, a principle 
which is fundamental with the modern 
school of morphologists of which Goebel is 
the leader, and the principle of the exist- 
ence of degrees of morphological rank cul- 
minating in morphological independence to 
which any part may attain. On this prin- 
ciple any part may become a center of vari- 
ation and modification, and hence a true 
morphological member, and the number of 
members is not limited to three or four for 
the higher plant, as generally taught by 
us, but is indefinite. 


Relation of Water-plants to the Solid Substratum: 
R. H. Ponp, Maryland Agricultural Col- 
lege. (By invitation. ) 

Many of our well known text-books con- 
tain the statement that the roots of water 
plants serve for attachment only ; that the 
function of absorption is unnecessary be- 
cause transpiration is absent and the plant 
is bathed in a nutrient solution. 

The evidence now at hand seems to re- 
quire a modification of this statement. 
Six of our common and widely distributed 
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aquatic species have been investigated. 
The results in general are: 

1. Plants rooted in soil exceed in vegeta- 
tion and dry weight plants rooted in sand 
or merely suspended. 

2. Plants rooted in sand or merely sus- 
pended contain starch, calcium and magne- 
sium in excess, while they are lacking in 
nitrogen, potash and phosphoric acid. 

3. Lithium nitrate is absorbed by the 
roots and conducted to the upper portions 
of the plant where it may be detected with 
the spectroscope. 

4. A volumetric measurement of root 
absorption has been made. 


The work which has yielded these results _ 


has been done by the author while a special 
assistant to the U. S. Commission of Fish 
and Wisheries. 


Positive Geotropism in the Hypocotyl: Pro- 
FEssoR HE. B. CopELanp, University of 
West Virginia. (By invitation. ) 

The curve by which the primary root is 
bent downward if it emerges from the seed 
in any other direction is usually executed 
in the hypocotyl. By decapitation experi- 
ments and by a careful study of the location 
of the curving region, with reference to the 
growing tip, itis shown that the stimulus 
causing this curve is received by the root 
tip. To distinguish between the parts 
played by the root tip and the hypocotyl 
Czapek’s terminology is adopted, the latter 
being geotropic, the former, geozsthetic- 
The positive geotropism of the cotyledon of 
the date and other plants, where it is the 
first part of the embryo to elongate actively, 
is explained in the same way ; thestimulus 
is received by the root tip, and the response 
is executed in the elongating zone above it, 
which is here in the cotyledon. 


The Toxic Action of certain Salts on Marine 
Alge: Dr. Benzamin M. Duaear, Cor- 
nell University. 

Plasmolytic studies upon some marine 
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algee at the Naples Biological Station de- 
monstrated that K NO, is too toxic to be used 
for such work. Thisled toa study of some 
of the common nutrient salts as toxic agents 
in comparsion with some salts of the heavy 
metals and with certain acids. 

In general the results indicate that po- 
tassium salts are much more toxic than 
those of sodium and magnesium. All 
the algze used were killed by an exposure 


of three days in 35 K,HPO, in sea water 


K,SO,, KNO,, and KCl were also toxic in a 
slightly decreasing ratio. With the mag- 
nesium and sodium salts used, and for a 
similar period of time, no injury occurred 

n 
at 5° 
much more toxic than for the fungi; and 
in general, the acids used were very slightly 


Salts of the heavy metals were 


toxie at eae With no salt tested was 


1000° 
it possible to keep the plant alive for more 
than a few hours ina solution of that salt 
isotonic with sea water. Grifithsia Schous- 
beri, G. opuntioides, Pleonasporium coccinium, 
and Chetomopha sp. were the alge used. 


Loss of Vigor in Corn from Inbreeding: Dr. 
Herpert J. WesBER, Department of 
Agriculture. _ 

In maize the loss of vigor caused by close 
inbreeding was found to be very marked. 
Seeds of Hickory King, a race grown com- 
monly in the eastern States, produced by 
inbreeding with pollen of the same stalk, 
yielded the next year at the rate per hun- 
dred stalks of 46 ears, weighing 94 pounds. 
Seeds of the same race in every way com- 
parable, but produced by crossing different 
seedlings, yielded under the same condi- 
tions at the rate per 100 stalks of 82 ears, 
weighing 274 pounds. 

In attempting to fix hybrids of Hickory 
King 9 x Cuzco or Peruvian Corn ¢, some 
ears were inbred with pollen from the 
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stalks bearing them, while others were 
pollinated with pollen from other hybrid 
seedlings of the same parentage. The hy- 
brids of the second generation, where the 
seed was inbred with pollen from the same 
stalk, showed great loss of vigor, being 
small in stature and almost totally sterile ; 
while those produced from seed which was 
inbred with pollen from a different seedling 
were much more vigorous and productive, 
seeming to have lost but little by this 
process of inbreeding. 

Judging from these observations, it would 
seem that in fixing corn hybrids in practical 
plant-breeding it will be found desirable to 
cross different hybrid seedlings of the same 
parentage, which are found by careful ob- 
servation to present the same characters, 
rather than inbreed a hybrid with its own 
pollen, as is somewhat generally directed 
by plant-breeders. It is of the utmost im- 
portance in plant-breeding that the best 
methods of fixing hybrids of various kinds 
of plants be determined, and further obser- 
vations on this point with other plants are 
greatly needed. 

W. F. Ganone, 
Secretary. 


WASHINGTON UNIVERSITY. 

THE new grounds of Washington Univer- 
sity are situated at the western boundary 
of the city just west of Forest Park. The 
distance from the Mississippi River is about 
six miles and from the business center of 
the city about five miles. The most direct 
approach from the city is along Lindell 
Avenue. The site covers 153 acres and 
cost $350,000. The eastern boundary of 
the ground is Skinker Road, from which 
the land rises rapidly westward for about 
1,000 feet. Abont 1,200 feet from Skinker 
Road is placed the main building of the in- 
stitution, to be called University Halland to 
be devoted to the offices of administration 
and to those subjects which do not require 
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a laboratory ora drawing room. This build- 
ing forms the eastern side of the first quad- 
rangle ; the other buildings on this quad- 
rangle are Busch Hall, to be devoted to 
chemistry, Cupples Hall No. 1, to be de- 
voted to Civil Engineering and Architec- 
ture, and the Library which separates the 
first quadrangle from the second. 

On the second quadrangle are also to be 
Cupples Hall No. 2, which is to be devoted 
to electrical and mechanical engineering, 
a building for physics, and sites for other 
buildings not yet planned. The first and 
second quadrangles are to be devoted ex- 
clusively to buildings for instruction. The 
other quadrangles are to be devoted to dor- 
Those to the north of the 
Broad Walk are intended to be occupied by 
women students and those to the south of 
the Broad Walk by men students. The 
Broad Walk, something over a third of a 
mile long, leads to the gymnasium, near 
which is the athletic field, which will be ex- 
cavated in the top of the hill in the form of 
an amphitheater. The architects, Messrs. 
Cope & Stewardson, of Philadelphia, have 
so arranged the quadrangles as to occupy 
the highest land of a long hill whose general 
direction is east and west. 

Seven of the buildings shown on the gen- 
eral plan are to be constructed at once, and 
five of them are already under construction. 
The St. Louis, Kansas City and Colorado 
Railroad, running along the north line of 
the property at the bottom of the hill, makes 
it easy to bring in the supplies for the Uni- 
versity. The power house, located beside 
the railroad track, will provide heat, light 
and power forall the buildings. The build- 
ings generally will be two stories high on 
the quadrangles and three stories high on 
the opposite sides. The buildings to be 
erected immediately will cost about $700,- 
000, and about $100,000 will be expended 
in the grading and planting of the grounds. 

The style of architecture is what is called 
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Tudor Gothic which appears so prominently 
in the buildings of the Universities of Oxford 
and Cambridge. The amount of cut stone 
in the buildings will be large ; the material 
used for this purpose comes from the Bed- 
ford quarries of Indiana. The field of the 
walls is to be of rubble masonry of red Mis- 
souri granite. It is expected that the five 
buildings now under way will be completed 
in about one year. 

Besides these gifts, the University has 
recently received gifts for its endowment 
fund of three and a half million dollars, 
part available at once and part available 


after a few years. 
W. S. CHAPLIN, 


Chancellor. 


THE BUSCH CHEMICAL LABORATORY. 


THE new chemical laboratory of Wash- 
ington University, the plans of which ap- 
pear in this number of Scrence, is the 
generous gift of Mr. Adolphus Busch of St. 
Louis, who has given the University $100, - 
000, for its construction and equipment. 
The building is situated on the south side 
of the university quadrangle, and as the 
ground slopes away on this side, the new 
laboratory is two stories high on the north 
front and three stories on the south. 
Directly opposite on the quadrangle is the 
Cupples Hall No. 1 devoted to Civil Engi- 
neering and Architecture, while adjoining 
it on the east is the large and beautiful Uni- 
versity Hall. The windows of the Busch 
laboratory command a beautiful view of the 
campus tothe north and west, while to the 
south and east they overlook the wooded 
hills of Forets Park. The laboratory stands 
to-day as an enduring monument to the 
liberality of Mr. Busch. 

The architects of the building are 
Messrs. Cope and Stewardson of Phila- 
delphia and St. Louis, who a few years 
ago designed the John Harrison Laboratory 
of Chemistry of the University of Penn- 
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sylvania. In planning this laboratory they 
have retained all of the desirable features 
of the Pennsylvania laboratory, they have 
avoided everything that experience has 
shown to be undesirable and have in a 
number of ways improved upon their 
earlier work. 

The building is of Tudor Gothic design, 
the walls are of Missouri granite, the orna- . 
mental cut stone work of the windows and 
doors is of Bedford limestone. It is of 
fire-proof construction throughout. From 
the illustrations it will be seen that the 
building is long and narrow. The length 
is 291 feet and the width 60 feet. This 
plan was adopted in order that all the 
rooms may be well lighted, and since the 
main length of the building extends from 
east to west, a long north front with ample 
window space is secured for the main 
working laboratories. 

Entering at the east front door, one finds 
immediately on the left the large lecture 
theater, a room 46 feet by 30 feet 10 inches. 
The rows of seats rise one above another, 
and there are places for 186 students. The 
front of the lecture room is half a flight 
lower than the rear. Immediately in the 
rear of the lecture theater and communicat- 
ing with it is the preparation room. Here 
the lecture experiments are prepared and 
the apparatus and chemicals used in the 
lectures are stored. 

Passizrg westward in the main corridor 
on the first floor, one finds on the right a 
large laboratory devoted to general chem- 
istry. This room is 130 feet 6 inches by 
18 feet. Here are working tables for the 
accommodation of 125 students. The new 
feature in this laboratory is that each 
working table is placed with one end 
against a window. On each side of the 
table are drawers and cupboards for four 
students. Hach table, having a window at 
the end, is well lighted, and no student 
works further than twelve feet from a win- 
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dow. On the ‘wall opposite the windows hydrogen sulphide room, the other as a 
there is a continuous line of hoods extend- storeroom for keeping the stock bottles of 
ing from one end of the room to the other. reagents. 
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The Busch Chemical Laboratory. 


At each end of this large laboratory there On the south side of the corridor are the 
is a small room, one of these is used as a_ professor’s office and private laboratory, 
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the library and balance room, a lecture 
room, 23 feet by 32 feet, seating 60 stu- 
dents, a museum and storerooms for ap- 
paratus and chemicals. At the west end 
of the building and half a flight lower there 
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dows on the north and south sides. This 
is the laboratory for quantitative analysis, 
and communicating with it at the western 
end are smaller rooms for balances, rea- 
gents and a private laboratory for the in- 
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Ground Plan of Busch Chemical Laboratory. 


are rooms for special kinds of chemical 
work, such as water analyses, electrolytic 
work and technical chemical operations. 
Ascending the western stairway one-half 
flight, one reaches a large room, 41 feet 9 
inches by 32 feet, lighted with large win- 


structor. On the main second floor there 
are two laboratories, one of these, with 
working tables for sixty students, is de- 
voted to qualitative analysis, the other, 
with places for thirty students, is ar- 
ranged for work in organic chemistry. As 
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in the large laboratory on the first floor, 
the tables have their ends against the win- 
dows and the hoods extend along the in- 
terior walls. On this floor there are also 
four smaller rooms for research work, a 
room for photometric and spectroscopic 
work, a balance room, a room for organic 
combustions and store rooms for apparatus 
and chemicals. These last are immediately 
over the store rooms on the first floor, and 
communicate with them and with the un- 
packing room in the basement by means 
of an elevator. 

In the basement, besides the unpacking 
room, there are two large well lighted 
rooms fitted up with furnaces for work in 
assaying. There is also a room for the ap- 
paratus used in preparing distilled water. 

In the rooms on the north side of the 
basement are located the ventilating fans. 
These are driven by electric motors. In 
the system of heating and ventilating 
adopted cold air from the outside is drawn 
in by the fans and is forced over steam 
radiators and into the rooms. The warm 
air enters the rooms near the ceiling and 
the outlet flues have their openings near 
the floor. A separate system of fans, also 
driven by electricity, is placed imme- 
diately under the roof. These are con- 
nected with the hoods and with the hydro- 
gen sulphide room, and they have been so 
arranged that they can be made to draw 
air from all the hoods or they can be made 
to draw simultaneously from the hoods of 
any one laboratory. 

Epwarp H. KeEtsrr. 

DEPARTMENT OF CHEMISTRY. 


SCIENTIFIC BOOKS. 

Ueber die Natur der Centrosomen. By THEODOR 
Boveri. Zellenstudien, Heft 4. Fischer, 
Jena. 1901. Pp. 220, 8 plates, 3 text-figures. 
Probably the most remarkable series of cyto- 

logical papers yet published by a single author~ 

are the ‘Cell-Studies’ of Theodor Boveri, 
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which have placed before students of cellular 
biology not only a wealth of original discoveries, 


‘but also a model of critical analysis and lucid 


exposition that has hardly been surpassed. 
They form to-day a fine example of the value 
of intensive work in this field, for although 
they have extended over a period of nearly 
fifteen years they have been mainly devoted to 
the examination of but two objects, namely, the 
eggs of Ascaris and of the sea urchin; yet few 
works have accomplished more for the advance- 
ment of the general subject. 

The first three parts, which appeared succes- 
sively in 1887, 1888 and 1890, were inspired by 
the epoch-making res arches of Van Beneden 
on the eggs of Ascaris, and the first two were 
entirely devoted to the same object. The first 
cleared away the confusion of the earlier work 
regarding the formation of the polar bodies and 
laid the basis for most of the subsequent work 
on the reduction of the chromosomes, a subject 
which was thrown into especial prominence 
through the theoretical essays of Weismann. 
The second was a masterly study of the phe- 
nomena of fertilization and cleavage, witha full 
development of the hypotheses of the individ- 
uality of the chromosomes and of fibrillar con- 
tractility in mitosis, which exerted a far- 
reaching influence on all subsequent work in 
this field. The third placed upon a broad com- 
parative basis the epoch-making discoveries of 
himself and Van Beneden on the equivalence of 
the paternal and maternal chromosomes in fertil- 
ization (‘Van Beneden’s Law’). The fourth, 
which appears eleven years after the third, 
deals with the nature and function of the cen- 
trosome, which has become one of the most dif- 
ficult and perplexing problems of cytology. Stu- 
dents of cellular biology have eagerly awaited 
a critical discussion by Boveri of the later 
and in many respects conflicting aspects of this 
subject, in which he was one of the ablest pio- 
neers. The present work contains a detailed 
study of the centrosomes in the segmenting 
eggs of Echinus and Ascaris, a valuable critique 
of technical methods, and a critical examina- 
tion of the literature, with chapters on the 
structure and division of the centrosome in gen- 
eral, its relation to cell-division, its origin and 
physiological activity, and related questions. 
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All these matters are treated in the lucid and 
attractive style characteristic of the author, and 
the work easily takes its place as a worthy com- 
panion to its predecessors. 

The portion of the work that will be read 
with greatest interest is that which deals with 
the vexed question as to whether the centro- 
some is a permanent cell-organ, comparable 
with the nucleus in point of morphological per- 
sistence. The independent discovery by Van 
Beneden and Boveri in 1887, that the centro- 
some in the Ascaris egg is such an organ, since 
extended to many other cases, was at first 
hailed as the most important step taken since 
the establishment of genetic continuity in the 
case of the nucleus. That a like principle ap- 
plies to the centrosome, as was first stated by 
Van Beneden and Boveri, has been widely ac- 
cepted by cytologists, but of late years a marked 
reaction against this view has taken place, a con- 
siderable number of competent observers hav- 
ing been led to conclude that centrosomes may 
form de novo, as well as by the division of pre- 
existing centrosomes. While recognizing that 
the centrosome theory has been in some direc- 
tions pushed too far, Boveri regards the present 
reaction as a backward step. Nevertheless, in 
the course of a highly interesting discussion, he 
makes a large concession to the advocates of 
formation de novo, though his general theory is 
developed with the utmost ingenuity so as to 
save the principle of genetic continuity for which 
he has always contended. He sharply distin- 
guishes between a protoplasmic (cytoplasmic) 
and a nuclear origin of centrosomes. While 
formation of centrosomes de novo in the proto- 
plasm is denied, such an origin is admitted in 
ease of the nucleus, though with qualifications 
that involve only a modification and not the 
abandonment of his original theory. 

The strongest evidence in favor of the cyto- 
plasmic formation of centrosomes de novo is af- 
forded by the observation of the American 
observers, Lillie) Mead and Morgan; but all 
arguments based on this evidence are regarded 
as ‘in high degree vulnerable.’ The multiple 
asters observed in the eggs of Chxtopterus, Ar- 
bacia and other animals are believed by Boveri 
to be ‘almost certainly’ of two kinds, the one 
(polar asters, cleavage-asters) being true asters 
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arising through the activity of the egg centro- 
some or its derivatives, the other being ‘ pseu- 
dospheres’ of different nature from the former 
and containing no true centrosomes. All argu- 
ments based on the apparent disappearance and 
reappearance of the centrosomes in the cyto- 
plasm during fertilization (as described for in- 
stance, by Lillie and MacFarland@) are regarded 
as having little weight, in view of the impossi- 
bility of distinguishing the centrosome amid 
other granules when not surrounded by astral 
rays. On the positive side the persistence of the 
centrosome in Ascaris is once more demonstra- 
ted, step by step, throughout the first cleavage, 
and the same phenomenon is for the first time 
fully demonstrated in the egg of the sea urchin 
(Echinus) which, as Boveri emphasizes, is one of 
the most difficult of objects. These cases are 
illustrated by a large number of new and very 
convincing figures. 

When Boveri turns to the nuclear origin of 
centrosomes he takes a different ground, basing 
his conclusions on the absence of centrosomes 
in the higher plants, on the phenomena of di- 
vision in the Protozoa and on the experimental 
evidence brought forward especially by Hert- 
wig and Ziegler. This interesting discusson is 
based primarily on the fact that in Infusoria 
and some other Protozoa a spindle is formed 
from the achromatic substance of the elongated 
nucleus, the bipolarity of the division figure be- 
ing determined by the nucleus without the ap- 
pearance of individualized centrosomes; and 
with this is compared the formation of the polar 
spindle in the eggs of Ascaris. To sucha spin- 
dle the new term ‘netrum’ is applied (v7rpov, 
spindle), and its mode of origin is assumed to 
be a primitive mode of spindle-formation to 
which all other types may be referred. The ac- 
cumulation of substance at the poles of such a 
spindle to form ‘ pole-plates,’ as occurs in some 
Protozoa, represents an incipient centrosome- 
formation, with which is compared the peculiar 
mode of division of the centrosome in Diaulula 
as described by MacFarland. In the latter case 
the centrosome is extra-nuclear, but its mode 
of division closely resembles the phenomena 
observed in Infusoria, the mother-centrosome 
elongating to form bodily the spindle from the 
ends of which are differentiated the daughter- 
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centrosomes. This case gives the transition to 
the usual types (Ascaris, cleavage, etc.) where 
the extra-nuclear centrosome divides bodily. 

Boveri is thus led to regard the centrosome 
of the higher types as equivalent to the intra- 
nuclear material from which the ‘netrum’ of 
the lower types (Infusoria) arises, and he char- 
acterizes the nucleus of the latter as a ‘cen- 
tronucleus’—a view which is nearly identical 
with that of Richard Hertwig. In the higher 
types in general, individualized and permanent 
centrosomes have been differentiated, and as 
it were emancipated, from the primitive ‘cen- 
ronucleus,’ and as arule lie outside the nucleus 
in the cytoplasm; but the nucleus has in some 
cases retained the power to give rise, upon oc- 
casion, to a karyokinetic spindle (as occurs in 
the polar spindles of Ascaris), or even to pro- 
duce new centrosomes. This, Boveri believes, 
is the case with the egg-nucleus in echinoderms, 
and he would thus explain the division figures 
formed as a result of chemical stimulus. In 
normal fertilization, on the other hand, the 
centrosome-producing power of the egg-nucleus 
remains latent, since the spermatozoon imports 
an active individualized centrosome. How far 
the nuclei of higher forms in general haye re 
mained ‘centronuclei’ and still possess the 
power of forming centrosomes, how far they 
have lost this power, remains to be determined ; 
but Boveri does not consider it probable that 
such a mode of centrosome-formation is wide 
spread. It is worth pointing out that Boveri 
regards as not improbable the view of Calkins 
that phylogenetically the primitive form of nu- 
cleus (centronucleus) may have arisen through 
the union in one body of a cytocentrum and 
other elements (chromatin) originally scattered 
through the general cell substance. 

It is evident from the foregoing that the 
original centrosome theory of Van Beneden 
and Boveri, as commonly understood, has thus 
undergone a considerable modification, which 
will very likely be regarded by some readers as 
a virtual abandonment of that theory. Suchis 
not, however, Boveri’s own view. ‘‘Strictly 
speaking the cases in question do not involve a 
new formation. For even though the centro- 
some may not preexist as an individualized 
structure, it does not arise as something really 
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new * * * but only by the final transforma- 
tion of a preexisting cytocentrum’’ (p. 193).* 
If, however, we accept the widely held view 
that the achromatic nuclear substance is closely 
related to the cytoplasm, the step does not 
seem very great from the formation of ‘ indi- 
vidualized’ centrosomes de novo out of the 
achromatic nuclear material to such a formation 
in the cytoplasm. Boveri’s denial of such 
cytoplasmic centrosome-formation rests upon a 
series of assumptions, some of which are op- 
posed by the recent discovery that Morgan’s 
‘artificial astrospheres’ may multiply by di- 
vision, even in enucleated egg-fragments. He 
has nevertheless entrenched the centrosome 
theory in a strong position, from which it can 
only be dislodged by a stronger attack than has 
yet been made upon it. 

Other valuable discussions deal with the rela- 
tion of centriole and centrosome, and of centro- 
some and sphere, and with the physiological 
activities and cyclical changes of the centro- 
some. Without attempting to review these in 
extenso it may be pointed out that Boveri holds 
fast to the view that the centrosome passes 
through a regular cycle of changes, during one 
part of which it is a body of considerable size 
within which lies a smaller ‘centriole.’ He 
repudiates some of the interpretations that have 
been placed by other writers upon his own 
earlier observations, and identifies his ‘ centro- 
some’ with Van Beneden’s ‘ corpuscule central,’ 
and not with the latter author’s ‘medullary 
zone’ of the sphere. He overturns Kostan- 
ecki’s and Siedlecki’s contention that the size 
of the centrosome depends merely on the de- 
gree of extraction of the hematoxylin or other 
dye, by the highly important observation that 
when at its greatest size the cemtrosome in 
Ascaris is clearly visible not only in unstained 
material but also in the living object. He be 
lieves that the so-called pluricorpuscular cen- 
trosome, such as he himself and others earlier 
described in echinoderms, is an artifact ; but 
his observations justify some severe strictures 
that are passed on the scepticism of such writers 
as Fischer, who have more than hinted that the 
centrosome itself isan artifact. Fischer’s valu- 

* For a related though not identical interpretation 
see Wilson, ‘ The Cell,’ pp. 111, 215. 
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able experiments, with those of Butschli, Hardy 
and others, have shown how much caution is 
necessary in the interpretation of the coagulated 
material observed in sections ; but they have 
produced in some minds a pessimism regarding 
the morphological investigation of the cell that 
is without justification. The cyclical changes 
observed in sections of fixed material are not a 
matter of chance, but form a highly significant 
connected series, and many of them have been 
fully confined by comparison with the living 
material. The experiments in question have 
provided us with a valuable critique of our 
methods, but have not destroyed their value. 
Even though we may not agree with all the 
conclusions set forth in the present paper, we 
must regard it as weighing heavily on the side 
of the view that the cell possesses a definite and 
complex morphological organization that passes 
through perfectly ordered cyclical changes, and 
of which our cytological methods give us not in- 
deed a photographic image, but still a definite 
record. EDMUND B. WILSON. 


Elements of Mineralogy, Crystallography and Blow- 
pipe Analysis. By ALFRED J. Moses and 
CHARLES L. Parsons. New York, D. Van 
Nostrand Co. 1900. 

The edition of the book before us is in plan 
essentially like the former edition of 1895. 
Many parts have, however, been re-written and 
considerable additions are to be noticed in text 
and illustration. 

The part devoted to crystallography has 
undergone complete revision, and in its treat- 
ment of the subject conforms to the prevailing 
classification. Over one hundred figures, for 
the most part excellent, have been added and 
we are pleased to note a new chapter treating en- 
tirely of twin crystals. The chapters on blow- 
pipe analyses treat of the apparatus used in, 
and the operations of, blowpipe analyses. A 
summary of blowpipe tests is also given with a 
short scheme for qualitative blowpipe analysis. 

The descriptive mineralogy opens with chap- 
ters treating of the various characters of miner- 
als, that on optical characters being intended 
as introductory to a subsequent study of miner- 
als in thin sections under the micrascope. In 
the part describing the individual minerals we 
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find them grouped according to the economic 
classification, viz., iron minerals together, 
copper minerals together, etc. Before each 
group a brief discussion is made of the uses of 
the particular metal in hand, the minerals from 
which it is obtained and the metallurgical proc- 
esses involved in its production. We think 
this an excellent feature of the book. The 
silicates do not yield to such a classification and 
are grouped according to the usual chemical 
classification. While the descriptive part as 
a whole and in many of its details seems to 
us excellent and worthy of commendation, we 
can not but express our regret that it should be 
marred by so many poor illustrations. The 
crystal drawings are excellent, but with few 
exceptions the other illustrations are not what 
they should be. It is doubtless difficult to rep- 
resent the characteristic appearance of a mineral 
on paper and unless great pains is taken in this 
regard it were better for both books and mineral- 
ogy not to attempt such illustration. 

In describing the crystallization of the min- 
erals we notice that the real angle between the 
crystal faces are given instead of the supple- 
mentary angle as is customary. As the latter 
angles are the ones most convenient for use in 
calculation it would seem desirable to have had 
them given. 

The book is concluded by a series of tables 
designed for the rapid determination of the 
common minerals. C. H. W. 


A Text-Book of Important Minerals and Rocks. 
By 8S. HE. Tirtman. New York, John Wiley 
and Sons; London, Chapman & Hall. 1900. 
Professor Tillman has prepared this book 

with the idea of furnishing the general student 
of mineralogy with a convenient and service- 
able book, condensed in form, yet sufficiently 
complete in descriptive matter to equip the 
student with a good general knowledge of the 
subject. 

The opening chapter consists of a very brief 
outline of the crystallographic character of 
minerals. The second treats of other physical 
characters and of the chemical properties of 
minerals. With the latter is included a brief 
description of blowpipe and chemical tests. 
That four pages should be deemed sufficient for 
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the treatment of a subject so very important is 
rather astonishing, and it is the deficiency in 
this regard that will we fear detract from the 
general usefulness of the work. The main part 
of the book contains the descriptions of the in- 
dividual mineral species, of which some seventy- 
five are described, and their occurrence and uses 
commented on. A series of tables for the de- 
termination of the minerals, chiefly by means 
of their physical characters, are included in 
the descriptive part and is designed to supple- 
ment the latter. Part II. furnishes a brief de- 
scription and classification of the more common 
rocks. C. H. W. 


Lehrbuch der anorganischen Chemie. Von PRo- 
FESSOR Dr. H. ERDMANN, in Halle. Zweite 
Auflage, mit 287 Abbildungen, einer Rechen- 
tafel und sechs farbigen Tafeln. Braun- 
schweig, Druck und Verlag von Friedrich 
Vieweg und Sohn. 1900. . 
To quote from the author’s preface. ‘* First 

of all a text-book of chemistry should give 
reliable data concerning the properties and re- 
actions of substances; here were gaps to be 
filled, for our larger manuals generally take 
without criticism the frequently contradictory 
statements and figures of different authors. 
The most accurate data, however, remain life- 
less matter for reader and student unless the 
book explains the occurrence of substances on 
a geological basis, gives due attention to their 
therapeutic and toxic properties, and due 
recognition of their importance for the com- 
mon weal by a consideration of their varied ap- 
plication, and by statistics of production and 
price; nor should the historical aspect of the 
subject be neglected.’’ 

Through certain improvements in this edi- 
tion ‘‘somewhat more space could be devoted 
to those theories which have sprung up on the 
boundary space between physics and chemis- 
try. Yet their views should never occupy the 
main place in the presentation of chemistry. 
He who leads the student into our science by 
a by-path instead of stimulating him to pure 
chemical thought, does in verity make chem- 
istry a ‘science of inferior worth’ ’’ (Ostwald). 

“As Clemens Winkler aptly says, ‘ physical 
chemistry in no sense covers the same field as 
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inorganic chemistry, for thelatter, far from be- 
ing a closed branch of science, offers countless 
problems which must be solved by quite other 
methods than those furnished by the theory of 
ions.’ ”’ 

The quotations indicate the character of the 
book. It is a masterpiece of descriptive chem- 
istry, a book written for riper German univer- 
sity students. If a translation is made it will 
doubtless be harmfully introduced into our col 
leges, possibly into high schools. As there is 
fortunately no translation as yet, the use of the 
book will be limited to teachers and older 
students reading German, and to them it will 
be a benefit and a pleasure. 

As introduction, the author in seventy-five 
pages discusses weight and measure, heat, the- 
ories of gases, Avogadros law, laws of chemical 
changes, etc. In short, he has brought together 
what is generally scattered throughout the 
book. If this were a book for beginners this 
method would be open to adverse criticism. For 
older students the reviewer believes it to be the 
better arrangement, especially when the treat- 
ment is as good as here. The author tacitly 
assumes that the reader is prepared by previous 
study to follow him without diffuse explanations. 

The next division covers the non-metals in 
400 pages, the last division the metals in 320 
pages. Erdmann divides the non-metals as fol- 
lows: Chief gases, oxygen, hydrogen, nitrogen. 
Noble gases, helium, neon, argon, krypton, 
zenon. Air. Sulphur group, sulphur, selenium. 
Halogens, fluorine, chlorine, bromine, iodine. 
Phosphorous group, phosphorous, arsenic, anti- 
mony. Carbon group, boron, carbon, silicium, 
germanium. 

It is evident from this division that the au- 
thor does not utilize the periodic system as a 
means of instruction; indeed he only devotes 
three pages at the close of the book to the sys- 
tem, his treatment coinciding with that of 
Ostwald’s ‘Grundlinien der anorganischen 
Chemie’ in this respect, but in no other. This 
shelving of the periodic system is to be regret- 
ted ; it does not accord with the influence which 
this system exerted and still exerts in the chem- 
ical thought and chemical work of the last 
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At the close of each chapter is a beautifully 
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illustrated section headed ‘Technique and 
Experiments’; these sections are very pleasing. 
The apparatus is of the most modern type, 
many experiments are new. 

The author had Professor Ramsay’s coopera- 
tion in rewriting the chapter on noble gases 
for this edition. The chapter includes full 
illustrated descriptions of the methods for 
obtaining argon and helium, and colored tables 
of the spectra of all the noble gases, showing 
the three spectras of argon—the blue, the red 
and the green. Another interesting chapter 
is that devoted to flame, illumination, photom- 
etry, burners, furnaces, fuel gases, fuels and 
heat values. In this, as indeed in the whole 
book, we find the newest methods and the latest 
statistical results. Striking examples of this 
are shown in the references to persulphuric acid 
and to radium; in the first instance the work 
of Baeyer and Villiger on ‘Caro’s Reagent’ 
in the Berichte of June 7th is utilized for the 
book which appeared in October; in the latter 
instance we find in the chapter on barium a 
brief discussion of radio activity, radium and 
polonium and of the work of Becquerel, of the 
Curie’s and of Lengyel. 

Of more vital importance to the student are 
the methods of formation of substances and 
their use in modern technical chemistry, which 
are not found in any other text-book. For 
example, recently published books state that 
hydrochloric acid is obtained technically only 
as a by-product in the Leblanc process. Erd- 
mann says that while in England one-half 
million tons of salt are used yearly for Leblanc 
soda, in other countries this process has only 
‘historical interest.’ Hydrochloric acid, he 
says, is now made in Germany either as a by- 
product in the Glauber salt industry from salt 
and sulphuric acid, or by decomposing magne- 
sium chloride with superheated steam. We 
find that magnesium chloride is obtained from 
Strassfurt Carnallite as by-product in ecrystal- 
lizing potassium chloride from Carnallite solu- 
tion or as a by-product in the manufacture of 
Glauber salt by action of a solution of Strass- 
furt Kieserite on salt at low temperatures, 8,000 
tons Glauber salt being made yearly by the 
latter method. 

The theoretical side of the book is also well 
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developed. Physical chemical theories are, it 
is true, but little utilized. The author ex- 
plains the theory of ions briefly under the head 
of acids, and refers to this and other theories 
from time to time throughout the book, devot- 
ing seven pages at the end to a condensed dis- 
cussion of the laws of electro-chemistry and of 
electrolytic dissociation; that is all. But if 
weexamine Erdmann’s treatment of any class 
of compounds in detail we find that more space 
is given to the theoretical side—as we have 
hitherto been accustomed to define ‘theory ’— 
than by Ostwald, despite the demand of the 
latter author that a text-book of chemistry 
shall devote all its space to ‘pure chemistry.’ 

A comparison is justified by the decided 
stand both authors take. Both volumes are 
alike in size of page and type, Ostwald having 
795 pages and Erdmann 757. The reviewer 
has chosen at random the oxygen and hydro- 
gen compounds of nitrogen for the purposes of 
comparison. Ostwald devotes 36 pages to the 
subject; about one-half of this space is devoted 
to physical chemical considerations of great 
interest; the other half is descriptive chemis- 
try in the narrowest sense, no reference being 
made to any modern work on structure. Erd- 
mann gives 58 pages, of which 14 are given to 
illustrated experiment and technique ; the re 
maining 44 pages give fact, theory and statis- 
ties; he opens the subject with 5 pages de- 
voted to a study of the constitution of the 
compounds, relations of the different hydroxyl- 
acids, ete. Six pages follow on the formation, 
decomposition and properties of nitric acid, a 
full but carefully condensed statement. Ost- 
wald gives 13 pages to nitric acid, namely, 
composition HNO,, saltpeter, Chili saltpeter, 
decomposition of Chili saltpeter by sulphuric 
acid in two stages, and a few words on the 
properties of nitric acid. In short, no more 
than is contained in an average school chem- 
istry. Erdmann gives 4} pages to hydrazine 
and hydrazoic acid; Ostwald, 1 page. Erd- 
mann gives 2 to hyponitrous acid, explaining 
the stereoisomeric forms, which are ignored by 
Ostwald in the 15 lines given by him. 

In a recent review of Ostwald’s book it is 
said, ‘‘ Every chemist should own a copy of 
this book and should conscientiously study it.”’ 
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The present reviewer subscribes heartily to 
these words and intends no belittling of this 
brilliant book, but the fact remains that so 
much space in it has been required for the ap- 
plications of physical.chemical theory, that 
much of what we have hitherto considered 
higher inorganic chemistry has been crowded 
out, theory as well as fact, and that Erdmann’s 
book supplies those facts and those theories 
which are lacking in Ostwald’s. Every chem- 
ist should own and study both books. 
EDWARD RENOUF. 


NOTES. 


Copies of the ‘ Descriptive Catalogue of Gov- 
ernment Publications of the United States from 
September 5, 1774, to March 4, 1881, compiled, 
by order of Congress, by B. Perley Poore, Clerk 
of Printing Records, are now for sale for $1.90. 
Remittance should be by money order payable 
to W. H. Collins, Chief Clerk, Government 
Printing Office, Washington, D. C. 


THE work onthe ‘Mammals of Egypt,’ left 
unfinished by the recent death of Dr. John 
Anderson, will be completed under the super- 
vision of Mrs. Anderson. 


Unpber the title ‘ First on the Antarctic Con- 
tinent’ Mr. Borchgrevink, the commander of 
the recent Antarctic expedition, has now com- 
pleted the account of his voyage in the Southern 
Cross and of the adventures and incidents in the 
land near the South Pole. The volume will be 
published very shortly by George Newnes 
(Limited). 

PROFESSOR WILBUR C. KNIGHT has published 
a large-sized block-line geological map of Wyo- 
ming in Bulletin 45 of the Wyoming Experiment 
Station, accompanying ‘A Preliminary Report 
on the Artesian Basins of Wyoming.’ 

D. K. KeIrmack has issued, through the Ge- 
brider Borntraeger of Berlin, the fourth yearly 
edition of his Taschenbuch fiir Geologen, Pale- 
ontologen und Mineralogen. 


SOCIETIES AND ACADEMIES. 
GEOLOGICAL SOCIETY OF WASHINGTON. 
Av the 109th meeting, held at the Cosmos 


Club, January 23, 1901, the following papers 
were presented : 
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Shell Bluff, Georgia, one of Lyell’s Original Lo- 
calities: T. WAYLAND VAUGHAN. 

This locality is in Burke county, Georgia, on 
the Savannah River, about 20 miles ina straight 
line below Augusta, and about 100 miles above 
Savannah. It was examined by Sir Charles 
Lyell during his first visit to the United States 
and was first brought into prominence by him. 
Subsequently Conrad visited and studied the 
bluff, and considering it paleontologically pecul- 
jar, gave the name Shell Bluff Group to the 
beds there exposed, correlating them with the 
base of the bluff at Vicksburg, Miss., and 
placing them in the columnar section immedi- 
ately beneath the Jackson. lLaterseveral other 
geologists, including Loughridge and Professor 
W. B. Clark, visited the locality. Because of 
the prolonged discussion as to the precise posi- 
tion of the Shell Bluff section in the Eocene 
series, Mr. Vaughan visited the locality during 
December, 1900, and made a considerable 
collection of fossils. All the face of the bluff, 
something over 70 feet, except the upper- 
most 10 feet, contains a fauna identical in 
essential species with the Lisbon beds of Ala- 
bama, the Wautubbee beds of Mississippi, and 
the Texan and Louisianan Lower Claiborne of 
Harris and Vaughan. The uppermost layers 
contain almost exclusively Ostrea Georgiana 
Conrad, no fossils that could be used as positive 
stratigraphic indices being found, but it is most 
probable that this portion of the section also 
belongs to the same horizon. Compared with 
the section at Claiborne, Alabama, the section 
of Shell Bluff can be correlated with the Lisbon, 
the second horizon beneath the Claiborne sands 
proper, 7. é., it is below the Ostrea settonformics 
bed which immediately underlies the Claiborne 
sands. 

A few of the species are: Turbinalia pharetra 
Lea, Endopachys maclurii (Lea), Mesalia obruta 
(Conrad), Venericardia planicosta Lam., Veneri- 
cardia alticostata (Conrad), Corbula oniscus Con- 
rad, Pteropsis lapidosa (Conrad). Approximately 
forty species were collected. 


Trias in Northeastern WALDEMAR 
LINDGREN. 
As a preliminary, the occurrences of marine 


Trias in the western’ part of North America 


Oregon : 
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were reviewed. It was shown that a gap ex- 
isted between the known localities in northern 
Nevada and California on one hand, and those 
of British Columbia on the other. This gap 
has partly been bridged by the discovery of an 
extensive series of marine Trias in northeastern 
Oregon. No Trias has previously been found 
in this State. 

The, result of a reconnoissance during the 
past field season has shown that the larger part of 
the Blue Mountains of Oregon are made up of 
older rocks of probably Carboniferous age. In 
the Hagle Creek Mountains, however, which 
form a circular mountain group in the extreme 
northeastern corner of Oregon, surrounded on 
nearly all sides by Columbia River lava, the 
marine Trias was found very strongly devel- 
oped, although the fossils thus far obtained do 
not ‘afford paleontological subdivisions. The 
fossils, though scant, unquestionably indicate a 
Triassic age. They consist, besides pentacrinus 
stems and fragments of echinoids and ammo- 
nites, of various specifically indeterminable 
Halobias and Danonellas. The series consists 
of a great thickness, probably several thousand 
feet of shales and limestones. Associated and 
interbedded with these are vast masses of tuffs 
and various old lavas. The limestone is very 
prominently developed and its weathering gives 
rise to peaks and cliffs of Alpine character. 

The same series was found well represented 
in the Snake River canyon on the boundary of 
Idaho and Oregon. Here, however, the vol- 
canic material predominates, the sedimentary 
rocks appearing as intercalated masses. Halo- 
bias were again found inthis series. It appears 
that these Triassic rocks continue with a north- 
easterly strike into Idaho across the Seven 
Devils and the lower Salmon River Canyon, 
until at some point in the vicinity of the Clear 
Water River, they give place to intrusive 
granites and older schists. 


A Comparison of the Ouachita and Arbuckle Moun- 
tain Sections, Indian Territory: J. A. TAFF. 
The Ouchita mountain range extends from 

the vicinity of Little Rock, Arkansas, to the 

Missouri, Kansas and Texas Railway, near 

Atoka, in Indian Territory. The hard sand- 

stone and novaculite formations make ridges 
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rising from 1,000 feet at the end of the range, 
to nearly 2,000 feet in the central part. The 
high ridges have strikingly level crests which 
probably represent a Cretaceous plain. The 
softer rocks are generally worn down to heights 
between 600 and 1,000 feet above the sea. 

The Arbuckle range, with the exception of a 
central igneous peak, contrasts strongly with 
the Ouachita range in physiographic aspects. It 
is strictly a plateau, only partially dissected and 
but little below the original Cretaceous base 
level. It rises gradually to about 1,350 feet on 
the west, from the Cretaceous contact having an 
average elevation of 750 feet, on the east and 
southeast. The gap between the Ouachita and 
Arbuckle uplifts is about 20 miles wide and 
is occupied by slightly disturbed coal measures 
and Cretaceous rocks. 

The lowest rocks in the section of the Ouachita 
range are Lower Silurian sediments in the heart 
of the uplift near the Tertiary border southwest 
of Little Rock. Above these are the Lower Si- 
lurian novaculites, 1,200 feet thick, which were 
the highest Silurian strata recognized by L. 8. 
Griswold, of the Arkansas Geological Survey. 
In Indian Territory above the novaculites are 
about 5,000 feet of shale. These are in turn 
succeeded by about 5,000 feet of sandstone. 
Above these sandstones comes limestone of 
Ordovician age. Lower Helderberg cherts and 
limestone, Mississippian shales and coal meas- 
ures, complete the section above the Ordo- 
vician. 

The section of the rocks in the Arbuckle 
mountain uplift from the Lower Helderberg 
upward is a repetition of the Ouachita moun- 
tain section upward from the same terrane, but 
is not nearly so thick. Below the lower Helder- 
berg is a mass of Ordovician limestone with 
shale and sandstone of minor importance, reach- 
ing a total thickness of more than 6,500 feet. 
These cannot be compared lithologically with 
the known Ordovician in the Ouachita mountain 
uplift. The limestones rest uncomformably 
upon a mass of older granites with a variable 
intervening bed of arkose and conglomerate. 

The structure of the Ouachita range is typ- 
ically Appalachian. The rocks for the most 
part have been sharply folded and very exten- 
sively overthrust. The structure of the eastern 
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half of the Arbuckle uplift consists of relatively 
wide shallow folds. The axial portions of the 
synclines have been dropped down by opposite 
normal faults. In some instances the vertical 
displacements amount to many thousand feet. 
The softer and thinner formations, from the 
upper Ordovician to the coal measures, which 
occupy the downthrown blocks, were crumpled 
into narrow folds prior to the faulting. 

F. L. RANSOME, 

DAVID WHITE, 

Secretaries. 


SECTION OF BIOLOGY OF THE NEW YORK 
ACADEMY OF SCIENCES. 


THE regular monthly meeting for January 
was held on the 14th, Professor C. L. Bristol 
presiding. Dr. H. E. Crampton was elected 
Secretary, in place of Professor F. E. Lloyd, 
resigned. 

The following program was offered : 

(1) ‘ A New Species of Phoronis’: H. B. TORREY. 

(2) ‘Characters and Relationships of the Belodont 
Reptiles’: J. H. McGREGOR. 

(3) ‘Notes on Chrysoma pauciflosculosa’; ‘On the 
Occurrence of Nectaries in Pteris aquilinaw’: F. E. 
LLoyD. 


Mr. Torrey described a new species of Phor- 
onis, the first that has been collected upon the 
western coast of America. It is intermediate 
in its characters between the European and 
eastern American species, and those found in 
Australia and the Philippines. In size it agrees 
with P. Buskii. The lophophore, though 
spirally coiled—thus differing from that of the 
European species—is less complex than that of 
P. Buskii, and the tentacles are fewer in num- 
ber (200). The longitudinal muscles are stouter 
than those of P. Buskii, agreeing more nearly 
with the condition in P. architecta of the east 
coast. The new species agrees with this latter 
species in habit, in the possession of a longi- 
tudinal ciliated ridge in the digestive tract, and 
in the possible separation of the sexes. 

Dr. McGregor presented the results of a re- 
cent study of the Belodonts, a group of fossil 
reptiles occurring in the Triassic of Germany 
and North America. The Belodonts have 
usually been regarded as ancestral crocodiles, 
though many students of the group have ad- 
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mitted possible affinities with Rhynchocephalia 
and Dinosauria. The material used in the 
present study, chiefly from the genera Mystrio- 
suchus and Rhytinodon, yielded some parts new 
to science, e. g., the atlas and clavicle. The 
presence of two cervical intercentra and a 
large clavicle tends to ally the group more 
closely to the Rhynchocephalia. The hyoid 
apparatus was found to be suspended from the 
skull as in Hatteria ; and there is strong evi- 
dence that the carpals (and probably also the 
tarsals) remained cartilaginous throughout life. 
Some doubt was expressed regarding the Belo- 
dont ancestry of the crocodiles, though it was 
admitted that the Belodonts stand near the 
crocodilian stem. The suggestion was made 
that the Belodonts may belong on or very close 
to the line of descent of the Ichthyosauria, 
occupying a position midway between some 
Permian land-living Rhynchocephalian and the 
marine Ichthyosauria of the Jurassic. In sup- 
port of this theory, many structures of the 
Belodonts were shown to be such as one would 
expect to find in an ancestor of the Ichthyo- 
sauria, e. g., position of the nares, elongated 
premaxillary, bicipital ribs, form of the 
shoulder-girdle, ete. Some other structures, 
apparently incompatible with this view, were 
shown to be in reality not inconsistent with it. 

In a discussion of Dr. McGregor’s paper, Pro- 
fessor Osborn emphasized the importance of the 
Belodonts, and the conflicting nature of the 
opinions regarding them. Huxley placed them 
near the crocodiles, as evidenced by the choice 
of the name Parasuchia for the group. The 
paleontologists of the Stuttgart school relate 
them to Dinosauria. Dr. McGregor is the first 
to bring out the idea of their relationship to the 
Ichthyosauria ; and, based as it is upon many 
new characters described for the first time, the 
theory is of great interest and importance. 

Professor Lloyd stated that the chief point of 
interest in Chrysoma pauciflosculosa, a sub trop- 
ical marine form, is in the structure of the 
leaves. The surface of these is sculptured in 
the form of a mosaic. This appearance is 
caused by deep and regularly-arranged involu- 
tions of the epidermis. At the bottom of each 
sulcus are to be found flagellated and glandular 
hairs,such as have been described by Vesque for 
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the Composite. Transverse sections show that 
each element of the mosaic contains chloren- 
chyma, which, though packed densely around 
the edges, forms in the middle a large air- 
chamber, suggesting in appearance the air- 
chambers of certain Hepatice. The leaf, a bi- 
facial one, is maintained in a vertical position. 

In a second paper, Professor Lloyd drew at- 
tention to the occurrence, in Pteris aquilina, of 
nectaries near the bases of the pinnz. The 
activity of these glands reaches a maximum 
during the development of the frond in spring 
and early summer, at which time large drops of 
syrupy nectar exude from the openings, which 
are modified stomata. The object of the speaker 
was to call the attention of teachers of general 
biology to the presence, in a much-used labora- 
tory type, of organs which, though discovered 
by Francis Darwin in 1877, were generally 
overlooked. 

In discussion of Professor Lloyd’s first paper, 
Professor Britton remarked that the author’s 
results were of value as throwing light upon 
the vexed question of the relationship of Chry- 
soma to the golden-rods (Solidago). The two 
groups were probably distinct. It was also re- 
called that the late Dr. Gregory had worked 
extensively upon this problem, but her full re- 
sults had never been published. 

HENRY HE. CRAMPTON, 
Secretary. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 


AT the meeting of the Academy of Science 
of St. Louis of January 21, 1901, twenty-seven 
persons present, the following subjects were 
presented : 

Rey. M. S. Brennan read a short sketch of 
the progress of astronomy in the United States, 
in which the material equipment and the dis- 
coveries made in that science in this country 
during the past century were passed in review. 

A paper by Professor T. G. Poats, entitled 
‘Isogonic Projection,’ was presented in abstract. 

Professor F. E. Nipher showed by means of 
the lantern a series of negatives printed by 
contact from a lantern slide or positive picture, 
by the light of a 300 candle incandescent lamp. 
The unit of exposure adopted was one lamp- 
meter-second. The exposures varied from 
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0.0054 to 4,800. All were developed in the 
dark room with hydrochinon, those above 0.f 
exposure having in the bath one drop of satu- 
rated hypo to the ounce of bath. The plate 


having an exposure of 0.1 seemed to be nor- . 


mally exposed. An exposure 210 gave a nega- 
tive showing some fogging, but a print from it 
by ordinary methods gave a very satisfactory 
result. With longer exposures, the plate be 

gan to reverse, locally. With an exposure of 
3,600, which was an exposure of one hour at a 
distance of one meter from a 300-candle lamp, 
half of the plate still showed as a negative. 
The shadow on the gown of a figure in the land- 
scape showed white as a negative, and the part 
of the gown in sunshine showed white as a 
positive. The penumbra between light and 
shadow wasdarker. All the details were sharp, 
but lights and shadows were somewhat incon- 
gruous. With an exposure of 4,800 the details 
had not yet all reversed, but the greater part of 
the plate had become a positive. 

The greatest exposure giving a negative 
which would yield an acceptable print was 210, 
which was 39,000 times the least exposure 
which would give a good negative. All ex- 
posures of 210 and over gave complete posi- 
tives when the plates were developed 1.41 
meter from a 16-candle lamp, or in stronger 
light. As good a picture as has been obtained 
had an exposure of 4,800, and was developed 
within half a meter of a 300-candle lamp. A 
fair picture had even been obtained from a two- 
hour exposure to direct sunlight with a Cramer 
‘Crown’ plate. This plate was developed in a 
perfectly dark room. 

It was stated that hypo in the developing 
bath did not affect the zero condition, or change 
the character as regards positive and negative. 
When no hypo is used, the plate fogs so quickly 
that the picture is invisible, before it has time 
to fully develop. After fixing, the thin shad- 
owy picture showing on the fogged plate has 
the same local positive and negative characters 
that are shown on the clearly defined picture 
of the same exposure, when developed in the 
hypo-hydrochinon bath. 

The greatest exposures giving good results 
that have been measured with reasonable accu- 
racy were about 900,000 times as great as the 
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least exposure giving a good negative in the 
dark-room. This factor can certainly be treb- 
led. A plate having any intermediate expo- 
sure can be developed either as a good positive 
in the light, or as a good negative in the dark- 
room. 

It was stated that the best results with plates 
near the zero condition had been reached with 
a rather strong bath, with two drops of satu- 
rated hypo to the ounce of bath. 

Three persons were elected to active mem- 
bership. WILLIAM TRELEASE, 

Recording Secretary. 


SCIENCE CLUB OF THE UNIVERSITY OF 
WISCONSIN. 


THE January meeting of the Club was held 
on the evening of the 24th inst., President 
Birge in the chair. Professor J. M. Coulter, 
of the University of Chicago, delivered his ad- 
dress on ‘ The Teaching of Science’ (substanti- 
ally as published in this JoURNAL, Vol. XIL., p. 
281). At the close the president related an 
incident from his own early experience to show 
how completely scientific education was misun- 
derstood by the classicists, and he expressed 
the opinion that the quality of science teaching 
in the universities is not so poor as Professor 
Coulter would have us believe. The president 
extended the very evident thanks of the audi- 
ence to the speaker for his address. 

HK. R. MAURER, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
THE SIDGWICK MEMORIAL. 


To THE EDITOR OF SCIENCE: I have been 
asked to act in America for the English com- 
mittee on a memorial to the late Professor 
Henry Sidgwick. Other Americans are prob- 
ably acting also, but of this I do not know. 
A meeting in the interests of such a me- 
morial was recently held at Cambridge, and an 
influential committee was appointed. The me- 
morial will probably take the form of an endowed 
scholarship at Cambridge, though other projects 
are also before the committee. Seeing the ser- 
vices Sidgwick rendered to education—notably 
woman’s education—and the very large use 
made of his books in American universities, it 
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is hoped that a considerable sum will be raised 
in this country. Contributions, to be forwarded 
through me, may be sent direct to Princeton, 
New Jersey. 
J, MARK BALDWIN. 
SHORTER ARTICLES. 
RADIO-ACTIVE MINERALS. 


In searching for radio-active substances with 
one of Professor Rood’s new electrometers, an 
instrument particularly well adapted to the 
purpose, several minerals not hitherto noted 
were found to be radio-active. Professor Rood 
suggested that I should try columbite, and gave 
me some specimens. The electrometer im- 
mediately shows that the air in the neighbor- 
hood of the mineral is ionized, and later pho- 
tographic tests confirm the radio-activity of 
columbite. A chemical analysis of the speci- 
mens has not yet been made, but according to 
Dana, columbite does not contain uranium or 
thorium. 

Specimens of erbium oxide and niobium 
oxide, from the museum of the chemical depart- 
ment, also show with the electrometer a slight 
ionizing effect. Further investigations are 
being made. Gro. B. PEGRAM. 

PHYSICAL LABORATORY OF COLUMBIA 

UNIVERSITY, January 26, 1901. 


THE MUSICAL BOW IN CALIFORNIA. 


In view of the present discussion in regard 
to the existence of the musical bow in America, 
and of its independent development on this 
continent, the occurrence (quite rare at present, 
however,) of a form of this instrument among 
the Maidu Indians of Northern California ap- 
pears worthy of a brief note. 

The bow as used by the Maidu is a simple 
bow of cedar, some 2} feet in length, at present 
strung with wire, but formerly with a fine sinew 
cord. In playing the instrument it is held in 
the left hand (the hand grasping the center of 
the bow, thumb inside and palm facing forward), 
the bow extending horizontally to the left. 
The right-hand end of the bow is placed in the 
open mouth, and the bow string tapped rapidly 
with a small flexible twig held in the right hand. 
By varying the size of the resonance chamber 


; (the mouth) with the aid of the tongue, and by 


opening or closing the mouth to a greater or 
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less extent, notes are produced as in a Jew’s 
harp. The tones are, however, very faint, 
and are audible only at a short distance. 

The use of this bow, known as ‘ kawotone 
panda,’ is restricted to the medicine-men or 
shamans, and other persons are rarely allowed 
to see and never allowed to touch the instru- 
ment. The sacredness of this bow, the fact that 
it is used by the medicine-men only in commu- 
nicating with and praying to the ‘kukini’ or 
spirits, and that its manufacture is accompanied 
by ceremonial observances, including the rub- 
bing of the bow with human blood—all seem 
to point to the bow as being of native origin. 
The limited contact of these Indians with the 
negro, and the place held by the instrument in 
the religious life of the people, here as well as 
elsewhere in America, would seem to militate 
against the view that the musical bow is on this 
continent the result of acculturation. 

Rouanpd B. Drxon. 


CURRENT NOTES ON PHYSIOGRAPHY. 
THE YOSEMITE VALLEY. 


A CAREFUL study of ‘ the Pleistocene Geology 
of the south central Sierra Nevada with especial 
reference to the origin of the Yosemite valley,’ 
by H. W. Turner (Proc. Cal. Acad. Sci., 3d ser., 
Geology, i, 1900, 261-321, 8 pl.) is of much 
interest, but still leaves this interesting problem 
without definite solution. The suggestion that 
the valley is a graben is discarded, yet direct 
proof or disproof of this view can be gained only 
when identifiable structures are found in the 
rocks of the valley floor and of the uplands, 
as has been done in the case of the Rhine 
graben. It is concluded that ‘the canyons of 
the Sierra Nevada, like most other canyons the 
world over, were formed in the main by river 
erosion’; but it is suggested that after a rather 
extended glaciation of the Sierra highlands, 
narrow and deep canyons were cut in an inter- 
glacial epoch, and that ice streams of a second 
glacial epoch ‘greatly modified the new-cut 
canyons of the interglacial epoch, and gave 
them, within the glaciated area, substantially 
their present form.’ ‘The contrast between the 
broad U-shaped section of the Yosemite and the 
sharp V-shape of the Merced canyon farther 
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west seems to favor this view. Moraines are 
found on the valley floor at six points, the 
westernmost being where the open valley ends 
and the V-canyon of the Merced begins; it is 
pointed out that the size of the moraines would 
be greater if their bases were not generally 
buried in river sands and silts. 

Gannett, commenting on Turner’s article, 
forcibly maintains the glacial origin of the 
Yosemite, appealing especially to its hanging 
lateral valleys in support of his opinion (Geogr. 
Mag., XII., 1901, 86-87). 


PATAGONIA. 


THE geographical results of the Princeton 
expeditions to Patagonia are presented by 
Hatcher in most interesting form. (‘Some geo- 
graphic features of southern Patagonia, with a 
discussion of their origin,’ Nat. Geogr. Mag., 
xi, 1900, 41-55.) The eastern coast shows a 
line of sea cliffs, from 300 to 500 feet high, sel- 
dom broken except at river mouths where the 
few harbors are found. The strata in the cliffs 
are nearly horizontal, but by following them 
for long distances two marine formations sepa- 
rated by a continental formation are discovered, 
all being covered by 20 or 30 feet of unstrati- 
fied boulders and clays, the great shingle for- 
mation, of glacial and aqueous origin. Vast 
plains stretch inland from the coast, subarid, ~ 
bearing thin grass and scattered bushes; guan- 
acos and rheas are found here in abundance. 
The plains are broken by escarpments, often 
several hundred feet high, trending north and 
south, and interpreted as sea cliffs formed dur- 
ing the latest emergence of the region. Recent 
lavas cover considerable areas in the central 
interior, forming scoriaceous plains of large 
extent, here and there dissected by canyons. 
Indeed, all these features are broken by the 
valleys of rivers coming from the back country. 
One of these valleys, that of San Julian, has at 
present no stream ; its waters having been cap- 
tured by a northern tributary of the Santa Cruz, 
100 miles in from the coast. Numerous de- 
pressions holding small salt lakes are inter- 
preted as remnants of an ancient valley system, 
now masked by deposits formed during the last 
submergence of the region. ‘The district pied 
mont to the Andes is sheeted with morainic 


276 


drift, the most fertile part of the plains; water 
is here plenty in sma]l lakes. The peculiar 
drainage system of the Andean region is ex- 
plained chiefly by the Pliocene depression and 
elevation of a previously dissected mountain 
range. Glacial erosion is not especially con- 
sidered as contributing to the present topog- 
raphy. W. M. Davis. 


ZOOLOGICAL NOTES. 

DURING the past year, L. Camerano has pub- 
lished (in Afti della R. Accademia delle Scienze 
di Torino, Vol. XXXV., and Arch. Ital. de 
Biol, Vol, XXXIII., fase. 2) papers on the ‘so- 
matic coefficient.’ These are based on a plea 
made by Andres that ichthyologists and others 
express the proportion of parts of the body not 
in relation to any other convenient organ, as is 
often done, but rather in thousandths of the 
total body length. Thus, if # is the proportion 
to be expressed, / is the observed dimension, 
and L is the total length of the body, in milli- 

1,000 10,000 
ae 1. Tal 
is the somatic coefficient and is constant for all 
organs of the body. Camerano makes the sug- 
gestion that the number 360, being readily divis- 
ible by more integers, is preferable to 1,000 and 
he publishes a convenient table of values of 


The factor 


meters, then, 


« 


L 
to be hoped, however, that those who express 
the dimension of organs in multiples of the 
somatic coefficient will not fail to give also the 
absolute lengths of the organs, as these are of 
no less importance. (4 18, 1D. 


for every quarter unit from 1 to 360. It is 


In describing to the Zoological Society of 
London, on January 15th, =the collection of 
fishes brought home from Lakes Tanganyika 
and Kivu by the Tanganyika exploring ex- 
pedition, under the leadership of Mr. J. E. S. 
Moore, Mr. G. A. Boulenger pointed out that 
the study of this important collection did not 
modify the conclusions embodied in his first 
report published in 1898. The exploration of 
Lake Kivu had thrown no light on the origin 
of the Tanganyikan fauna; the smaller lake 
proved to be very thinly populated with fishes, 
which all belonged to widely distributed genera, 
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the species showing a mixture of Nile and 
Tanganyika elements, with two that might 
prove to be endemic. The list of the fishes 
from the two lakes comprised 91 species, 74 of 
which had been named by the author. The 
collection now described consisted of examples 
of 50 species, 26 of which were new to science, 
2 being made the types of additional genera of 
the family Cichlide. 


A BILL ESTABLISHING A NATIONAL OBSER- 
VATORY. 

WE are now able to publish the text of the 
bill introduced into the Senate by Mr. Morgan_ 
on January 21st. The provisions seem to be 
all that could be asked, and it is to be hoped 
that men of science will unite in urging its 
passage. Personal letters to members of Con- 
gress and resolutions adopted by societies and 
institutions and forwarded to the Committee on 
Naval Affairs are the most effective way to 
The bill is intended ‘ to 


organize the National Observatory of the United 


advocate the measure. 


States’ and reads as follows: 

Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress assem- 
bled, That the United States Naval Observatory shall 
hereafter be known as the National Observatory of 
the United States, and shall be governed by a Direc- 
tor thereof, who shall report directly to, and be under 
the supervision of, the Secretary of the Navy. 

SEcTION 2, That the Director of the National Ob- 
servatory shall be an eminent astronomer, appointed 
by the President, by and with the advice and consent 
of the Senate, at a salary of five thousand dollars 
per annum, and shall be selected fromthe astron- 
omers of the National Academy of Sciences unless, in 
the judgment of the President, an American astron- 
omer of higher scientific and executive qualifications 
shall be found. 

SECTION 3, That the Secretary of the Navy may 
detail for duty as astronomers at the National Obser- 
vatory such professors of mathematics and other offi- 

* cers of the Navy as he shall deem necessary in the in- 
terests of the public service; but on and after the 
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passage of this Act no appointments shall be made of 
such professors unless required for service at the 
Naval Academy. 

Section 4, That there shall be a Board of Visitors 
of the National Observatory, to consist of one Senator, 
one member of the House of Representatives, and 
three astronomers of eminence, to be selected by the 
Secretary of the Navy. The Board of Visitors shall 
make an annual visitation, or more frequent visita- 
tions, of the Observatory, advise with the Director 
thereof as to the scientific work to be prosecuted, and 
report to the Secretary of the Navy on the work and 
needs of the Observatory on or before the first day of 
November in each year. The members of the said 
Board may receive an allowance not exceeding ten 
dollars per day each during their actual presence in 
the City of Washington while engaged on the duty 
of the Board and their necessary traveling expenses ; 
but no officer of the Government appointed on the 
Board shall receive any additional compensation for 


such duty above his actual expenses. 


THE REORGANIZATION OF THE DEPART- 
MENT OF AGRICULTURE. 


THE Agricultural Appropriation Bill, as pre 
sented to the Committee of the Whole of the 
House of Representatives, contained provisions 
for the reorganization of the Department of 
Agriculture, which we much regret were after- 
wards withdrawn, owing to the point of order 
being raised that new legislation had been at- 
tached to an appropriation bill. It is well- 
known that the salaries in the Department are 
too small, and that the Government is constantly 
losing the services of its trained scientific men. 
Thus Dr. Loew received a salary of $1,800 in 
the Department of Agriculture, and has now 
accepted a position under the Japanese Goy- 
ernment at a salary of $7,000. The plan pro- 
posed by the Committee on Agriculture would 
have created four new bureaus, the chiefs of 
which would have received a salary of $3,500 
a year, and who would have been the chiefs of 


divisions who now receive $2,500 a year, and 
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the salaries of the other scientific experts would 
have been increased by sums varying from $200 


“to $500 each. The total increase in salaries 


would have been $26,000. 
this plan the Secretary of Agriculture, the Hon. 
James Wilson, wrote to the Chairman of the 
Committee on Agriculture, the Hon. J. W. 


In recommending 


Wadsworth, on January 15th, as follows: 

Having gone over with care the proposed plan for 
the reorganization of the Department of Agriculture, 
I am pleased to state that it has my entire approval. 
The grouping together of scientists in kindred lines 
of work will enable us to bring to bear on each sub- 
ject considered and on each undertaking before it is 
begun the experience of all the division chiefs inter- 
ested, avoiding duplication of work, which quite fre- 
quently occurs under our present divisional system, 
and in that regard will enable us to economize. 

The salaries as proposed are not in excess of what 
is paid to scientists doing like work in educational and 
experiment station institutions throughout the coun- 
try, and are, in fact, much below the salaries paid by 
many institutions in the land that seek men of the 
The 
work now being carried on by this Department and 


greatest experience and highest attainments. 


the amount of money being expended by Congress 
justify the employment of the foremost scientists in 
every line. 

We are not able to retain our best men at the pres- 
ent time. Other countries, as well as home institu- 
tions, take them away from us by offering more 
mouey than our statutory salaries. If is were pos- 
sible for this Department to go to the country, 
through the Civil Service Commission, and get scien- 
tists well informed regarding the work we are doing 
for the farmers, the loss of a man now and again 
would not be so serious. 

But this Department is compelled, in many of its 
divisions, to educate its own men. When they leave 
us, on account of getting better pay elsewhere, our 
work in some cases stops until new men can ke trained, 

I therefore sincerely hope that you will succeed in 
having the proposed rearrangement enacted into law. 
It will do much to facilitate our work, and I believe 


will in the end be economical. 
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It is to be hoped that the reorganization of 
the Department, approved by the Secretary of 
Agriculture and the House Committee on Agri- 
culture, will be introduced as a special bill. 
Scientific men at Washington can not well advo- 


cate a measure that increases their salaries, . 


and there is consequently every reason for those 
interested in science and not connected with the 
Government service to use all efforts to secure 
the introduction and passage of a measure 


that is essential for efficiency and economy. 


SCIENTIFIC NOTES AND NEWS. 

AT a meeting of the Prussian Academy of 
Sciences, held on January 24th, the announce- 
ment was made that the Helmholtz Medal 
had been conferred upon Sir George Gabriel 
Stokes, of Cambridge University. The medal 
has hitherto been conferred only on Professor 
Virchow and Lord Kelvin. 


AT a meeting of the Council of the Astro- 
nomical and Astrophysical Society of America, 
held in New York, on January 29th, at which 
all members of the Council save one were pres- 
ent, the previous action by which Denver was 
designated as the next place of meeting for the 
Society was reconsidered, and by unanimous 
vote the Council determined to hold no meeting 
during the summer of 1901. In lieu of the 
customary summer meeting of the Society, a 
winter meeting will be held in the City of 
Washington during the next Christmas holidays, 
and Professors Newcomb and Brown were ap- 
pointed a local committee to arrange the details 
of such meeting. The Committee upon Legis- 
lation affecting astronomical interests made 
through its chairman a report of progress, and 
was continued. Professor W. W. Campbell, 
director of the Lick Observatory, was elected a 
member of the Council in place of the late 
Professor James E. Keeler. 

PROFESSOR R. W. Woop, of the University of 
Wisconsin, has decided not to accept the invi- 
tation of the director of the U. S. Naval Ob 


servatory to go to Sumatra as a member of the , 


eclipse expedition, but he has fitted up a polar- 
izing spectroscope to test the method, recently 
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described by him in ScrENcE, of photographing 
the Fraunhofer lines in the spectrum of the 
corona, by placing a Nicol prism in front of the 
slit of the instrument in such a position as to 
transmit the polarized light reflected by the 
coronal particles. Dr. Norman E. Gilbert, of 
the Johns Hopkins University, will operate the 
instrument, the observations being both visual 
and photographic. The visual work will be 
confined to the few moments at second and 
third contact, when the flash spectrum is seen. 


THE Reale Accademia dei Lincei of Rome has 
elected to membership the Duke of the Abruzzi. 


Dr. M. CANTOR, honorary professor of mathe- 
matics in the University of Heidelberg, has been 
elected a corresponding member of the St. 
Petersburg Academy of Sciences. 


Mr. EVELYN B. BALDWIN returned to New 
York on February 3rd, after having arranged, 
while abroad, for two vessels for his North Polar 
Expedition. 

PROFESSOR FRANCIS E. Luoyp, of Teachers 
College, Columbia University, has gone abroad 
on a leave of absence, and will spend the next 
eight months at Bonn. 


Dr. WiLLIAM R. Brooks, director of the 
Smith Observatory and professor of astronomy 
in Hobart College, Geneva, N. Y., recently de- 
livered two illustrated lectures in the opera 
house of that city on ‘The Wonders of the 
Sun and the late Eclipse.’ The stereopticon 
views included a large number of photographs 
of the eclipse in its partial phases, made at the 
Smith Observatory, and others taken at differ- 
ent points along the total belt. 


A BRONZE bas-relief of the late Professor M. 
S. Newberry, the eminent geologist, has been 
presented to Columbia University by his chil- 
dren. 

A Bust of Dr. Horace Green, who died in 
1866, was presented to the New York Academy 
of Medicine on February 8th by Mrs. Green 
and George Walton Green. Dr. D. B. St. John 
Roosa made a commemorative address. 


Mites Rock, whose death in Guatemala 
was noted in SciENCE of February 8th, was 
from 1883 to 1898 chief engineer and president 
of the Guatemala Commission to locate the 
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boundary between that country and Mexico. 
His services to Guatemala were so important 
that he was given an imposing public funeral 
at the expense of the government, the cere- 
monies taking place at the National School of 
Engineers and being attended by President 
Cabrera and his cabinet. : 

PROFESSOR MAxX VON PETTENKOFER, of the 
University of Munich, the eminent authority on 
hygiene and bacteriology, has committed suicide 
at Munich. He was eighty-three years of age. 

Mr. R. D. LAcoE, well known among geolo- 
gists and paleontologists for his great aid in the 
advancement of the sciences of paleobotany and 
pale-entomology, died at his home in West Pitt- 
ston, Pa., on the fifth of February. 


PROFESSOR JOHN PoTTER MARSHALL, until 
his retirement in 1899, professor of geology 
and mineralogy in Tufts College, died at his 
home at Tufts College on February 4th in his 
seventy-seventh year. He graduated from 
Yale College in 1844 and was one of the 
founders of Tufts College, where at first he had 
charge of all the scientific work, including 
mathematics, and where he held a professor- 
ship continuously for forty-five years. 


PROFESSOR EDWARD ELBRIDGE SALISBURY, 
for sixty years professor of Arabic and Sanscrit 
at Yale University, died at New Haven on Feb- 
ruary oth. 

Dr. WALTER MYERS, a member of the expe- 
dition of the Liverpool School of Tropical 
Medicine to Brazil, has died from yellow fever 
while engaged ia investigating the disease. Dr. 
Myers was a graduate of the University of Cam- 
bridge and was only twenty-nine years of age. 

THE death is announced in his seventieth 
year of Dr. Bernhardt Danckelmann, for the 
last 35 years director of the Prussian Royal 
Academy of Forestry at Eberswalde. He was 
one of the first to advocate the training of 
foresters in special colleges, and was the author 
of important works on forestry. 


THE London Times announces the death, 
at Bois de Colombes at the age of 74, of 
M. Gramme, the eminent Belgian electrician. 
Brought up as a carpenter, he attended scien- 
tific lectures at Liége, where he showed a talent 
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for machinery, and then went to Paris to a 
manufactory of light house electriclamps. He 
next worked under Ruhmkorff and Disderi. In 
1867 and 1872 he patented electric batteries and 
the dynamo. For the latter he received 20,000 f. 
from the French Government and the Volta 
prize of 20,000 f. from the Academy of Sciences, 


THE will of the late Charles F. Emerson 
gives $100,000 to the town of Castine, Maine, 
for a library. 

WE learn from the Electrical World that the 
private electro-chemical laboratory of Mr. C. 
P. Steinmetz has been destroyed by fire, which 
probably had its origin in a coal stove. A con- 
siderable part of the apparatus was saved, but 
a number of interesting investigations being 
carried out in the laboratory are indefinitely 
delayed. — 

THE National Academy of Sciences has made 
a grant of $500 to the University of California 
from the Draper fund for the promotion of 
scientific research, the money to be used in the 
construction of a first-class one-prism spectro- 
graph for the Lick Observatory. 

LorD RANFURLY, Governor of New Zealand, 
has secured a fine collection of birds for the 
British Museum, including the Merganser Aus- 
tralis, which is almost extinct, and specimens of 
two species new to science. 


THE collection of birds and mammals formed 
by the late Geo. A. Boardman, of Calais, Me., 
will be removed to Fredericton, N. B., and will 
occupy a conspicuous place in one of the Gov- 
ernment buildings. 


UNIVERSITY AND EDUCATIONAL NEWS. 

MeEssrs. WILLIAM KEYSER, William Wyman 
and Francis W. Jenks have offered to give the 
Johns Hopkins University a new site, on 
condition that $1,000,000 be collected for the 
University. The proposed site issome hundred 
and seventy acres in extent, and is valued at 
$750,000. It is in the northern part of the city 
of Baltimore and is well adapted for the pur- 
poses of the University. 

Ir will be remembered that at the recent 
election an amendment to the constitution of the 
State of California was adopted, permitting the 
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Legislature to exempt portions of the property 
of Leland Stanford Junior University from 
taxation. A bill has now been passed to the 
third reading in the Assembly by a vote of 47 
to 15, exempting from taxation the real estate 
occupied by the University and bonds held by it. 

THE higher court has sustained the decision 
upholding the validity of the will of Colonel 
Joseph M. Bennett which, it will be remem- 
bered, left a large estate to the University of 
Pennsylvania. 

By the will of Daniel A. Buckley, late pub- 
lisher of the Cambridge (Mass.) News, an estate, 
valued at between $50,000 and $60,000, is be- 
queathed to the city of Cambridge to be used 
for the education at Harvard of such graduates 
of non-sectarian schools as a committee may 
deem worthy. 

Iv appears that the school fund of the State 
of Minnesota has been increased by the dis- 
covery of iron ore. Ten million tons have 
been sold in position for $2,500,000, and it is 
said that at least 50,000,000 tons can be dis- 
posed of in the same way. The State school 
fund now amounts to $12,500,000, invested in 
bonds and securities, and the school and uni- 
versity lands are valued at more than $20,000, - 
000. 

THE Rensselaer Polytechnic Institute at Troy, 
N. Y., has in operation a new electrical labora- 
tory containing sixteen machines, generators 
and transformers, together with a full equip- 
ment for practical tests. The laboratory for 
the testing of materials of engineering has been 
increased by the addition of one 300,000 pound 
testing machine and one 100,000 pound testing 
machine; and a 10,000 pound wire testing ma- 
chine. There is also a new cement testing 
laboratory fully equipped for the most approved 
modern tests. z 

THE ladies of the Temple Emanu-El in San 
Francisco, one of the largest Jewish congrega- 
tions on the Pacific Coast, have founded two 
graduate fellowships in Semitic languages in the 
University of California. They have pledged 
themselves to pay to the University in cash, 
within two years, the full amount of the endow- 
ment, $15,000. Some years ago the ladies of 
the congregation presented to the university a 
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Semitic library of over three thousand volumes. 
Jacob Voorsanger, D.D., rabbi of the Temple 
Emanu-El, has for some years served without 
remuneration as professor of Semitic languages 
and literature in the university. 

LoRD GEORGE HAMILTON has refused to grant 
the inquiry asked for by the dismissed members 
of the teaching staff at the Royal Indian Engi- 
neering College at Coopers Hill, but it is un- 
derstood that leading English scientific men 
will continue the agitation for such an inquiry. 

JOHN Hupson PECK has resigned the presi- 
dency of the Rensselaer Polytechnic Institute, 
and a committee of the Board of Trustees is 
considering a successor. 


Dr. FRED. C. ZAPFFE has been appointed 
professor of histology in the medical school of 
the University of Illinois. 


Dr. WALTER T. KRETZ has been appointed 
lecturer in astronomy in Columbia University. 

W. SMYTHE JOHNSON, Ph.D. (Yale), has been 
appointed to the chair of psychology in the 
State Normal School at Natchitoches, and Dr. 
Matataro Matsumoto, assistant in the psycho- 
logical Jaboratory of Yale University, has been 
appointed professor of psychology in the Im- 
perial Normal School of Tokyo, Japan. 

Mr. P. Y. BEvAN has been appointed an 
assistant demonstrator in physics at Cambridge 
University, and Mr. H. A. Wilson, has been 
elected to the Clerk Maxwell studentship in 
experimental physics. 


Mr. W. H. Wittcox, M.B., B.Sc. (Lond.), 
has been elected to the post of lecturer on 
chemistry and physics at St. Mary’s Hospital 
Medical School, London. 

Dr. G. C. Scumipt, of Eberswalde, has been 
elected to an associate professorship of theoret- 
ical physics in the Univerity of Erlangen. Dr. 
H. Boruttan, docent in the University of Got- 
tingen, has been promoted to a professorship of 
physiology. Dr. Heyn, o the Mechanical In- 
stitute of Berlin, has been appointed professor 
of engineering in the Technical Institute at 
Stuttgart. At the same institution Dr. Englisch 
has qualified as docent in scientific photography. 
Dr. Max Reess, professor of botany in the Uni- 
versity of Erlangen, has retired. 


SCIENCE 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE 
OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


EDITORIAL COMMITTEE: S. 


NEWcoMB, Mathematics; R. S. WoopwarpD, Mechanics; E. C. PICKERING, 


Astronomy ; T. C. MENDENHALL, Physics ; R. H. THURSTON, Engineering ; IRA REMSEN, Chemistry ; 
JOSEPH LE ContTE, Geology ; W. M. Davis, Physiography ; HENRY F. OsBORN, Paleontology ; 
W. K. Brooks, C. HART MERRIAM, Zoology ; S. H. ScuDDER, Entomology ; C. E. BESSEY, 


N. L. Brirron, 


Physiology; J. 8S. BILLINGs, 


Botany ; C. S. Minot, Embryology, Histology ; H. P. Bowpircn, 
Hygiene ; 


WittiAM H. WeEtcH, Pathology ; 


J. McK&EEN CATTELL, Psychology ; J. W. POWELL, Anthropology. 


Friday, FEBRUARY 22, 1901. 


CONTENTS 


The Mind of Primitive Man: PROFESSOR FRANZ 
TRONS o> scasbonocosqonsacnosboo0nccqacenee caosc0090900900000 281 


The Eleventh Meeting of the Amvcrican Morpholog- 
ical Society: DR. THos. H. MONTGOMERY, JR. 296 
The Projection of Ripples by a Grating: PROFESSOR 


(Gl, TBVATRIUEL. acacconadoangbsnensen ppsnoscaacéodon ococoogoacbo 297 
Reviews of Current Botanical Literature : PROFESS- 
OR CHARLES E. BESSEY. ........-..200-e-e0c2+ -00--- 298 


Scientific Books :— 
The Society for the Promotion SRiENGineeHNG Edu- 
cation: PROFESSOR R. H. THuRsTon. Kant’s 
Cosmogony: PROFESSOR R. M. WENLEY. Wad- 
dels School Chemistry: J. E. G. Books Re- 
(HABE 0-5 92g 0ns0s9 os0ncncsangeaooancGC0s00 . 301 
Scientific Journals and Articles 305 
Societies and Academies :— 
The Philosophical Society of Washington : 
K. WEAD. 
F. A. LUCAS. 
ington: WALTER HouGH, Chemical Society of 
Washington: Dr. WM. H. Krua. Section of 
Anthropology and Psychology of the New York 
Academy of Sciences: PROFESSOR CHAS. H. 
UID 5 32¢coaasnccuacoodsoossonee0 Lose scoconsesoc0 900000900 306 
Discussion and Correspondence :— 
Free Speech in Universities: PROFESSOR F. W. 
(CUEVAT RESIS, cacoconsipapancoedseco0059 scan Sena Becnsdas50a0q90eq 309 
Shorter Articles :— 
The Relation of Seediness to Quality in Melons: 
PRoressor BE. S. Gorr. Predetermined Evolu- 
tion: PROFESSOR T. D. A. COCKERELL. ......... 310 
Notes on Physics :— 
Non-permanence of Weight ; 


CHAS. 
Biological Society of Washington : 
Anthropological Society of Wash- 


cle Electromagnetic 


Theory of Radiation: W. S. F........0..:0000 . 312 
Notes on Inorganic Chemistry : *S L. H. .. 313 
The Naval Observatory. ........2+...0+s000 20 -.. 314 
The Department of Agriculture.. soo BIE) 
Scientifie Notes and News.. eons coo SIGS 
Universitu and Blount News Bn ScosGonacoreccaneeE 320 

Mss. intended for publication and books, etc., intended 


fur review should be sent to the responsible editor, Pra- 
fessor J. McKeen Cattell, Garrison-on-Hudson, N. Y. 


THE MIND OF PRIMITIVE MAN. * 


One of the chief aims of anthropology 
is the study of the mind of man under the 
varying conditions of race and of environ- 
ment. The activities of the mind mani- 
fest themselves in thoughts and actions, 
and exhibit an infinite variety of form 
among the peoples of the world. In order 
to understand these clearly, the student 
must endeavor to divest himself entirely 
of opinions and emotions based upon the 
peculiar social environment into which he 
is born. He must adapt his own mind, so 
far as feasible, to that of the people whom 
he is studying. The more successful he is 
in freeing himself from the bias based on 
the group of ideas that constitute the civil- 
ization in which he lives, the more suc- 
cessful he will be in interpreting the beliefs 
aud actions of man. He must follow lines 
of thought that are new to him. He must 
participate in new emotions, and under- 
stand how, under unwonted conditions, 
both lead to actions. Beliefs, customs, 
and the response of the individual to the 
events of daily life, give us ample oppor- 
tunity to observe the manifestations of the 
mind of man under varying conditions. 

The thoughts and actions of civilized 
man and those found in more primitive 
forms of society prove that, in various 


* Address of the retiring president before the 
American Folk-Lore Society, Baltimore, Dec. 27th. 
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groups of mankind, the mind responds 
quite differently when exposed to the same 
conditions. Lack of logical connection in 
its conclusions, lack of control of will, are 
apparently two of its fundamental char- 
acteristics in primitive society. In the 
formation of opinions, belief takes the 
place of logical demonstration. The emo- 
tional value of opinions is great, and con- 
sequently they quickly lead to action. The 
will appears unbalanced, there being a 
readiness to yield to strong emotions, and 
a stubborn resistance in trifling matters. 

In the following remarks I propose to 
analyze the differences which characterize 
the mental life of man in various stages of 
culture. It is a pleasant duty to acknowl- 
edge here my indebtedness to my friends 
and colleagues in New York, particularly 
to Dr. Livingston Farrand, with whom the 
questions here propounded have been a fre- 
quent theme of animated discussion, so 
much so, that at the present time I find it 
impossible tosay what share the suggestions 
of each had in the development of the con- 
clusions reached. 

There are two possible explanations of 
the different manifestations of the mind of 
man. Itmay be thatthe minds of different 
races show differences of organization ; that 
is to say, the laws of mental activity may 
not be the same for all minds. 
also be that the organization of mind is 
practically identical among all races of man ; 
that mental activity follows the same laws 
everywhere, but that its manifestations 
depend upon the character of individual 
experience that is subjected to the action 
of these laws. 

It is quite evident that the activities of 
the human mind depend upon these two 
elements. The organization of the mind 
may be defined as the group of laws which 


determine the modes of thought and of, 


action, irrespective of the subject matter of 
mental activity. Subject to such laws are 
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the manner of discrimination between per- 
ceptions, the manner in which perceptions 
associate themselves with previous percep- 
tions, the manner in which a stimulus 
leads to action, and the emotions produced 
by stimuli. These laws determine to a 
great extent the manifestations of the mind. 

But, on the other hand, the influence of 
individual experience can easily be shown 
to be very great. The bulk of the experi- 
ence of man is gained from oft-repeated 
impressions. It is one of the fundamental 
laws of psychology that the repetition of 
mental processes increases the facility with 
which these processes are performed, and 
decreases the degree of consciousness that 
accompanies them. This law expresses the 
well-known phenomena of habit. When a 
certain perception is frequently associated 
with another previous perception, the one 
will habitually call forth the other. When 
a certain stimulus frequently results in a 
certain action, it will tend to call forth 
habitually the same action. If a stimulus 
has often produced a certain emotion, it 
will tend to reproduce it every time. 

The explanation of the activity of the 
mind of man, therefore, requires the dis- 
cussion of two distinct problems. The first 
bears upon the question of unity or diver- 
sity of organization of the mind, while the 
second bears upon the diversity produced 
by the variety of contents of the mind as 
found in the various social and geographi- 
cal environments. The task of the investi- 
gator consists largely in separating these 
two causes and in attributing to each its 
proper share in the development of the 
peculiarities of the mind. It is the latter 
problem principally which is of interest to 
the folk-lorist. When we define as folk- 
lore the total mass of traditional matter 
present in the mind of a given people at 
any given time, we recognize that this mat- 
ter must influence the opinions and activi- 
ties of the people more or less according to 
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its quantitative and qualitative value, and 
also that the actions of each individual 
must be influenced to a greater or less ex- 
tent by the mass of traditional material 
present in his mind. 

We will first devote our attention to the 
question, Do differences exist in the organ- 
ization of the human mind? Since Waitz’s 
thorough discussion of the question of the 
unity of the human species, there can be no 
doubt that in the main the mental charac- 
teristics of man are the same all over the 
world; but the question remains open, 
whether there is a sufficient difference in 
grade to allow us to assume that the pres- 
ent races of man may be considered as 
standing on different stages of the evolu- 
tionary series, whether we are justified in 
ascribing to civilized man a higher place in 
organization than to primitive man. In 
answering this question, we must clearly 
distinguish between the influences of civili- 
zation and of race. A number of anatom- 
ical facts point to the conclusion that the 
races of Africa, Australia, and Melanesia, 
are to a certain extent inferior to the races 
of Asia, America and Europe. We find 
that on the average the size of the brain of 
the negroid races is less than the size of the 
brain of the other races; and the difference 
in favor of the mongoloid and white races is 
so great, that we are justified in assuming 
a certain correlation between their mental 
ability and the increased size of their brain. 
At the same time it must be borne in 
mind that the variability of the mongoloid 
and white races on the one hand, and of 
the negroid races on the other, is so great, 
that only a comparatively speaking small 
number of individuals belonging to the lat- 
ter have brains smaller than any brains 
found among the former; and that, on the 
other hand, only a few individuals of the 
mongoloid races have brains so large that 
they would not occur atall among the black 
races. That is to say, the bulk of the two 
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groups of races have brains of the same ca- 
pacities, but individuals with heavy brains 
are proportionately more frequent among 
the mongoloid and white races than among 
the negroid races. Probably this difference 
in the size of the brain is accompanied by 
differences in structure, although no satis- 
factory information on this point is avail- 
able. On the other hand, if we compare 
civilized people of any race with uncivilized 
people of the same race, we do not find any 
anatomical differences which would justify 
us in assuming any fundamental differences 
in mental constitution. 

When we consider the same question 
from a purely psychological point of view, 
we recognize that one of the most funda- 
mental traits which distinguish the homan 
mind from the animal mind is common to 
all races of man. It is doubtful if any 
animal is able to form an abstract concep- 
tion such as that of number, or any con- 
ception of the abstract relations of phe- 
nomena. We find that this is done by all 
races of man. A developed language with 
grammatical categories presupposes the 
ability of expressing abstract relations, 
and, since every known language has gram- 
matical structure, we must assume that the 
faculty of forming abstract ideas is a com- _ 
mon property of man. It has often been 
pointed out that the concept of number is 
developed very differently among different 
people. While in most languages we find 
numeral systems based upon the 10, we 
find that certain tribes in Brazil, and 
others in Australia, have numeral systems 
based on the 3, or even on the 2, which 
involve the impossibility of expressing 
high numbers. Although these numeral 
systems are very slightly developed as com- 
pared with our own, we must not forget that 
the abstract idea of number must he pres- 
ent among these people, because, without 
it, no method of counting is possible. It 
may be worth while to mention one or two 
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other facts taken from the grammars of 
primitive people, which will make it clear 
that all grammar presupposes abstractions. 
The three personal pronouns—I, thou, and 
he—occur in all human languages. The 
underlying idea .of these pronouns is the 
clear distinction between the self as speaker, 
the person or object spoken to, and 
that spoken of. We also find that nouns 
are classified in a great many ways in dif- 
ferent languages. While all the older 
Indo-Huropean languages classify nouns 
according to sex, other languages classify 
nouns as animate or inanimate, or as 
human and not human, ete. Activities 
are also classified in many different ways. 
It is at once clear that every classification 
of this kind involves the formation of an 
abstract idea. The processes of abstrac- 
tion are the same in all languages, and they 
do not need any further discussion, except 
in so far as we may be inclined to value 
differently the systems of classification and 
the results of abstraction. 

The question whether the power to in- 
hibit impulses is the same in all races of 
man is not so easily answered. It is an 
impression obtained by many travelers, 
and also based upon experiences gained in 
our own country, that primitive man and 
the less educated have in common a lack 
of control of emotions, that they give way 
more readily to an impulse than civilized 
man and the highly educated. I believe 
that this conception is based largely upon 
the neglect to consider the occasions on 
which a strong control of impulses is de- 
manded in various forms of society. What 
I mean will become clear when [ call your 
attention to the often described power of 
endurance exhibited by Indian captives 
who undergo torture at the hands of their 
enemies. When we want to gain a true 
estimate of the power of primitive man to 
control impulses, we must not compare 
the control required on certain occasions 
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among ourselves with the control exerted 
by primitive man on the same occasions. 
If, for instance, our social etiquette forbids 
the expression of feelings of personal dis- 
comfort and of anxiety, we must remember 
that personal etiquette among _ primi- 
tive man may not require any inhibition of 
the same kind. We must rather look for 
those occasions on which inhibition is re- 
quired by the customs of primitive man. 
Such are, for instance, the numerous cases 
of taboo, that is, of prohibitions of the use 
of certain foods, or of the performance of 
certain kinds of work, which sometimes re- 
quire a considerable amount of self-control. 
When an Hskimo community is on the 
point of starvation, and their religious 
proscriptions forbid them to make use of 
the seals that are basking on the ice, the 
amount of self-control of the whole com- 
munity, which restrains them from killing 
these seals, is certainly very great. Cases 
of this kind are very numerous, and prove 
that primitive man has the ability to con- 
trol his impulses, but that this control is 
exerted on occasions which depend upon 
the character of the social life of the peo- 
ple, and which do not coincide with the 
occasions on which we expect and require 
control of impulses. 

The third point in which the mind of 
primitive man seems to differ from that of 
civilized man is in its power of choosing be- 
tween perceptions and actions according to 
their value. On this power rests the whole 
domain of art and of ethics. An object or 
an action becomes of artistic value only 
when it is chosen from among other percep- 
tions or other actions on account of its 
beauty. An action becomes moral only 
when it is chosen from among other pos- 
sible actions on account of its ethical value. 
No matter how crude the standards of prim- 

“itive man may be in regard to these two 
points, we recognize that all of them pos- 
sess an art, and that all of them possess 
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ethical standards. It may be that their art 
is quite contrary to our artistic feeling. It 
may be that their ethical standards outrage 
our moral code. We must clearly distin- 
guish between the esthetic and ethical 
codes and the existence of an esthetic and 
ethical standard. 

Our brief consideration of the phenomena 
of abstraction, of inhibition and of choice, 
leads, then, to the conclusion that these 
functions of the human mind are common 
to the whole of humanity. It may be well 
to state here, that, according to our present 
method of considering biological and psy- 
chological phenomena, we must assume that 
these functions of the human mind have 
developed from lower conditions existing at 
a previous time, and that at one time there 
certainly must have been races and tribes 
in which the properties here described were 
not at all, or only slightly, developed; but 
it is also true, that among the present races 
of man, no matter how primitive they may 
bein comparison with ourselves, these facul- 
ties are highly developed. 

It is not impossible that the degree of 
development of these functions may differ 
somewhat among different types of man ; but 
Ido not believe that we are able at the 
present time to form a just valuation of 
the power of abstraction, of control and of 
choice among different races. A compari- 
son of their languages, customs, and activi- 
ties suggests that these faculties may be 
unequally developed; -but the differences 
are not sufficient to justify us in ascribing 
materially lower stages to some peoples, and 
higher stages to others. The conclusions 
reached from these considerations are 
therefore, on the whole, negative. We are 
not inclined to consider the mental organi- 
zation of different races of man as differing 
in fundamental points. 

We next turn to a consideration of the 
second question propounded here, namely, 
to an investigation of the influence of the 
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contents of the mind upon the formation of 
thoughts and actions. We will take these 
up in the same order in which we consid- 
ered the previous question. We will first 
direct our attention to the phenomena of 
perception. It has been observed by many 
travelers that the senses of primitive man 
are remarkably well trained, that he is an 
excellent observer. The adeptness of the 
experienced hunter, who finds the tracks of 
his game where the eye of a European 
would not see the faintest indication, is an 
instance of this kind. While the power of 
perception of primitive man is excellent, it 
would seem that his power of logical inter- 
pretation of perceptions is deficient. I 
think if can be shown that the reason for 
this fact is not founded on any fundamental 
peculiarity of the mind of primitive man, 
but lies, rather, in the character of 
the ideas with which the new perception 
associates itself. In our own community 
a mass of observations and of thoughts is 
transmitted to the child. ‘These thoughts 
are the result of careful observation and 
speculation of our present and of past gen- 
erations ; but they are transmitted to most 
individuals as traditional matter, much the 
same as folk-lore. The child associates 
new perceptions with this whole mass of 
traditional material, and interprets his ob- 
servations by its means. I believe itis a 
mistake to assume that the interpretation 
made by each civilized individual is a com- 
plete logical progess. We associate a phe- 
nomenon with a number of known facts, 
the interpretations of which are assumed 
as known, and we are satisfied with the re- 
duction of a new fact to these previously 
known facts. For instance, if the average 
individual hears of the explosion of a pre- 
viously unknown chemical, he is satisfied 
to reason that certain materials are known 
to have the property of exploding under 
proper conditions, and that consequently 
the unknown substance has the same qual- 
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ity. On the whole, I do not think that we 
should try to argue still further, and really 
try to give a full explanation of the causes 
of the explosion. 

The difference in the mode of thought of 
primitive man and of civilized man seems 
to consist largely in the difference of char- 
acter of the traditional material with which 
the new perception associates itself. The 
instruction given to the child of primitive 
man is not based on centuries of experi- 
mentation, but consists of the crude ex- 
perience of generations. When a new ex- 
perience enters the mind of primitive man, 
the same process which we observe among 
civilized man brings about an entirely 
different series of associations, and there- 
fore results in a different type of explana- 
tion. A sudden explosion will associate 
itself in his mind, perhaps, with tales which 
he has heard in regard to the mythical his- 
tory of the world, and consequently will be 
accompanied by superstitious fear. When 
we recognize that, neither among civilized 
man nor among primitive man, the average 
individual carries to completion the at- 
tempt at causal explanation of phenomena, 
but carries it only so far as to amal- 
gamate it with other previously known 
facts, we recognize that the result of the 
whole process depends entirely upon the 
character of the traditional material: herein 
lies the immense importance of folk-lore in 
determining the mode of thought. Herein 
lies particularly the enormous influence of 
current philosophic opinion upon the masses 
of the people, and herein lies the influence 
of the dominant scientific theory upon the 
character of scientific work. 

It would be in vain to try to understand 
the development of modern science without 
an intelligent understanding of modern 
philosophy; it would be in vain to try to 
understand the history of medieval science 
without an intelligent knowledge of medi- 
eval theology ; and so it isin vain to try to 
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understand primitive science without an 
intelligent knowledge of primitive mythol- 
ogy. Mythology, theology and philosophy 
are different terms for the same influences 
which shape the current of human thought, 
and which determine the character of the 
attempts of man to explain the phenomena 
of nature. To primitive man—who has 
been taught to consider the heavenly orbs 
as animate beings, who sees in every ani- 
mal a being more powerful than man, to 
whom the mountains, trees and stones are 
endowed with life—explanations of phe- 
nomena will suggest themselves entirely 
different from those to which we are accus- 
tomed, since we base our conclusions upon 
the existence of matter and force as bring- 
ing about the observed results. If we do 
not consider it possible to explain the whole 
range of phenomena as the result of matter 
and force alone, all our explanations of 
natural phenomena must take a different 
aspect. 

In scientific inquiries we should always 
be clear in our own minds of the fact that 
we do not carry the analysis of any given 
phenomenon to completion; but that we 
always embody a number of hypotheses 
and theories in our explanations. In 
fact, if we were to do so, progress would 
hardly become possible, because every phe- 
nomenon would require an endless amount 
of time for thorough treatment. We are 
only too apt, however, to forget entirely 
the general, and, for most of us, purely 
traditional, theoretical basis which is the 
foundation of our reasoning, and to assume 
that the result of our reasoning is absolute 
truth. In this we commit the same error 
that is committed, and has been committed, 
by all the less civilized people. They are 
more easily satisfied than we are at the 
present time, but they also assume as true 
the traditional element which enters into 
their explanations, and therefore accept 
as absolute truth the conclusions based on 
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it. It is evident that, the fewer the num- 
ber of traditional elements that enter into 
our reasoning and the clearer we endeavor 
to be in regard to the hypothetical part of 
our reasoning, the more logical will be our 
conclusions. There is an undoubted ten- 
dency in the advance of civilization to 
eliminate traditional elements, and to gain 
a clearer and clearer insight into the hy- 
pothetical basis of our reasoning. It is 
therefore not surprising, that, with the ad- 
vanee of civilization, reasoning becomes 
more and more logical, not because each 
individual carries out his thought in a 
more logical manner, but because the tra- 
ditional material which is handed down to 
each individual has been thought out and 
worked out more thoroughly and more 
carefully. While in primitive civilization 
the traditional material is doubted and ex- 
amined by only a very few individuals, the 
number of thinkers who try to free them- 
selves from the fetters of tradition increases 
as Civilization advances. 

The influence of traditional material 
upon the life of man is not restricted to his 
thoughts, but manifests itself no less in his 
activities. The comparison between civil- 
ized man and primitive man in this re- 
spect is even more instructive than in the 
preceding case. A comparison between the 
modes of life of different nations, and par- 
ticularly of civilized man and of primitive 
man, makes it clear that an enormous 
number of our actions are determined en- 
tirely by traditional associations. When 
we consider, for instance, the whole range 
of our daily life, we notice how strictly 
we are dependent upon tradition that can 
not be accounted for by any logical reason- 
ing. We eat our three meals every day, 
and feel unhappy if we have to forego one 
of them. There is no physiological reason 
which demands three meals a day, and we 
find that many people are satisfied with 
two meals, while others enjoy four or even 
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more. The range of animals and plants 
which we utilize for food is limited, and we 
have a decided aversion against eating dogs, 
or horses, or cats. There is certainly no 
objective reason for such aversion, since a 
great many people consider dogs and horses 
as dainties. When we consider fashions, 
the same becomes still more apparent. To 
appear in the fashions of our forefathers of 
two centuries ago would be entirely out of 
the question, and would expose one to ridi- 
cule. The same is true of table manners. 
To smack one’s lips is considered decidedly 
bad style, and may even excite feelings of 
disgust ; while among the Indians, for in- 
stance, it would be considered as in exceed- 
ingly bad taste not to smack one’s lips when 
one is invited to dinner, because it would 
suggest that the guest does not enjoy his 
dinner. The whole range of actions that 
are considered as proper and improper can 
not be explained by any logical reason, but 
are almost all entirely due to custom ; that 
is to say, they are purely traditional. This 
is even true of customs which excite strong 
emotions, as, for instance, those produced 
by infractions of modesty. 

While in the logical processes of the 
mind we find a decided tendency, with the 
development of civilization, to eliminate 
traditional elements, no such marked de- 
crease in the force of traditional elements 
ean be found in our activities. These are 
almost as much.controlled by custom among 
ourselves as they are among primitive man. 
It is easily seen why this should be the 
case. The mental processes which enter 
into the development of judgments are 
based largely upon associations with pre- 
vious judgments. I pointed out before, 
that this process of association is the same 
among primitive man as among civilized 
man, and that the difference consists largely 
in the modification of the traditional ma- 
terial with which our new perceptions 
amalgamate. In the case of activities, the 
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conditions are somewhat different. Here 
tradition manifests itself in an action per- 
formed by the individual. The more fre- 
quently this action is repeated, the more 
firmly it will become established, and the 
less will be the conscious equivalent accom- 
panying the action; so that customary ac- 
tions which are of very frequent repetition 
become entirely unconscious. Hand in hand 
with this decrease of consciousness goes 
an increase in the emotional value of the 
omission of such activities, and still more 
of the performance of actions contrary to 
custom. A greater will power is required 
to inhibit an action which has become well 
established ; and combined with this effort 
of the will power are feelings of intense 
displeasure. 

This leads us to the third problem, which 
is closely associated with the difference be- 
tween the manifestation of the power of 
civilized man and of primitive man to in- 
hibit impulses. It is the question of choice 
as dependent upon value. It is evident 
from the preceding remarks that, on the 
whole, we value most highly what conforms 
to our previous actions’ This does not 
imply that it must be identical with our 
previous actions, but it must be on the 
line of development of our previous actions. 
This is particularly true of ethical con- 
cepts. No action can find theapproval of a 
people which is fundamentally opposed to 
its customs and traditions. Among our- 
selves it is considered proper and a matter 
of course to treat the old with respect, for 
children to look after the welfare of their 
aged parents; and not to do so would be 
considered base ingratitude. Among the 
Eskimo we find an entirely different stand- 
ard. It is required of children to kill 
their parents when they have become so 
old as to be helpless and no longer of 
any use to the family or to the community. 
It would be considered a breach of filial 
duty not to kill the aged parent. Revolting 
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though this custom may seem to us, it is 
founded on an ethical law of the Eskimo, 
which rests on the whole mass of tradi- 
tional lore and custom. 

One of the best examples of this kind is 
found in the relation between individuals 
belonging to different tribes. There are a 
number of primitive hordes to whom every 
stranger not a member of the horde is an 
enemy, and where it is right to damage the 
enemy to the best of one’s power and ability, 
and if possible to kill him. This custom is 
founded largely on the idea of the solidarity 
of the horde, and of the feeling that it is the 
duty of every member of the horde to de- 
stroy all possible enemies. Therefore every 
person not a member of the horde must be 
considered as belonging to a class entirely 
distinct from the members of the horde, 
and is treated accordingly. We can trace 
the gradual broadening of the feeling of fel- 
lowship during the advance of civilization. 
The feeling of fellowship in the horde ex- 
pands to the feeling of unity of the tribe, 
to a recognition of bonds established by a 
neighborhood of habitat, and further on to 
the feeling of fellowship among members 
of nations. This seems to be the limit of 
the ethical concept of fellowship of man 
which we have reached at the present 
time. When we analyze the strong feeling 
of nationality which is so potent at the 
present time, we recognize that it consists 
largely in the idea of the preeminence of 
that community whose member we happen 
to be,—in the preeminent value of its lan- 
guage, of its customs and of its traditions, 
and in the belief that it is right to preserve 
its peculiarities and to impose them upon 
the rest of the world. The feeling of na- 
tionality as here expressed, and the feeling 
of solidarity of the horde, are of the same 
order, although modified by the gradual 
expansion of the idea of fellowship; but 
the ethical point of view which makes it 
justifiable at the present time to increase 
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the well-being of one nation at the cost of 
another, the tendency to value one’s own 
Civilization as higher than that of the 
whole race of mankind, are the same as 
those which prompt the actions of primi- 
tive man, who considers every stranger as 
an enemy, and who is not satisfied until 
the enemy is killed. It is somewhat diffi- 
cult for us to recognize that the value 
which we attribute to our own civilization 
is due to the fact that we participate in 
this civilization, and that it has been con- 
trolling all our actions since the time of 
our birth; but it is certainly conceivable 
that there may be other civilizations, based 
perhaps on different traditions and on a 
different equilibrium of emotion and rea- 
son which are of no less value than ours, 
although it may be impossible for us to ap- 
preciate their values without having grown 
up under their influence. The general 
theory of valuation of human activities, as 
taught by anthropological research, teaches 
us a higher tolerance than the one which 
we now profess. 


Our considerations make it probable that _ 


the wide differences between the manifesta- 
tions of the human mind in various stages 
of culture may be due almost entirely to 
the form of individual experience, which 
is determined by the geographical and so- 
cial environment of the individual. It 
would seem that, in different races, the or- 
ganization of the mind is on the whole 
alike, and that the varieties of mind found 
in different races do not exceed, perhaps 
not even reach, the amount of normal in- 
dividual variation in each race. It has 
been indicated that, notwithstanding this 
similarity in the form of individual mental 
processes, the expression of mental activity 
of a community tends to show a character- 
istic historical development. From a com- 
parative study of these changes among the 
races of man is derived our theory of the 
general development of human culture. 
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But the development of culéwre must not be 
confounded with the development of mind. 
Culture is an expression of the achieve- 
ments of the mind, and shows the cumula- 
tive effects of the activities of many minds. 
But it is not an expression of the organiza- 
tion of the minds constituting the com- 
munity, which may in no way differ from 
the minds of a community occupying a much 
more advanced stage of culture. 
FRANZ Boas. 


ASSOCIATION OF AMERICAN ANATOMISTS. 

Tue fourteenth session of the Associa- 
tion of American Anatomists, meeting with 
the American Society of Naturalists and 
Affiliated Societies in Baltimore, Md., was 
held in the Anatomical Laboratory of the 
Johns Hopkins University, December 27 
and 28, 1900. ° 

The meeting was called to order, Decem- 
ber 27th at 10:20 a.m., by President George 
8. Huntington. 

The Executive Committee reported and 
recommended the names of eleven candi- 
dates for membership. Also a recommen- 
dation that at the discretion of the secre- 
tary the first five ‘ Proceedings,’ now out of 
print, should be reprinted. Also a recom- 
mendation that the Association endorse the 
proposition for the establishment of a psy- 
cho-physical laboratory in the Bureau of 
Education, Washington, D. C. 

By unanimous consent the secretary cast 
the ballot for the nominees for membership. 
The Association also authorized the sec- 
retary to reprint the five ‘ Proceedings’ as 
recommended. The recommendation to en- 
dorse the psycho-physical laboratory was not 
agreed to and was referred to a committee 
to be appointed by the president to report 
at a future meeting. It was discussed un- 
favorably by Drs. Holmes and Hrdlicka. 

The Secretary made his yearly report, 
which stated, among other things, that he 
had in hand copies of the ‘ Proceedings’ 
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of the Association from the 6th to the 13th 
meeting, which were available for distribu- 
tion to members and especially to libra- 
ries. There were 33 libraries and journals 
on the regular mailing list. The financial 
exhibit showed a balance in the treasury 
of $177.47 ; total receipts $492.25 ; expendi- 
tures $314.78. He suggested the desirabil- 
ity of having a summer meeting with the 
American Association for the Advancement 
ofScience. The Association had lost several 
members since May, 1900, when a provi- 
sional report had been made. Professor 
Wm. Anderson of London, an honorary 
member, died Oct. 27th. Dr. A. L. T. 
Schaper, of Harvard Medical School, had 
left this country, having been appointed 
a professor at the University of Breslau, 
Prussia. There were now 116 active and 
9 honorary members, total, 125. 

No reports were received from the dele- 
gate to the executive committee of the Con- 
gress of American Physicians and Surgeons, 
nor from the committee on anatomical pecul- 
jiarities of the negro, nor from the com- 
mittee on table at Naples. The committee 
on anatomical nomenclature reported prog- 
ress. 

The President appointed a committee 
consisting of Drs. Huber, Carmalt and 
Barker to report nominations for delegates 
to the executive committee of the Triennial 
Congress and a new member of the execu- 
tive committee of this Association. 

Dr. Huntington then read the Presiden- 
tial address, taking for his subject ‘The 
Morphological Museum as an Educational 
Factor in the University System.’ 

The following papers were read : 


The Use of Wet Specimens: Dr. Hommes, 

Philadelphia. 

The ery of the general public for practi- 
cability and the desire of the recent graduate 
for rapid success, and strangely enough the 
theory of our medical schools, ‘science 


SCIENCE. 


[N.S. Von XIII. No. 321. 


for its own sake,’ are all tending to the 
same point, namely, the training of students 
to be scientists before they have been edu- 
cated as physicians. As a resultant of these 
forces, our medical schools are getting away 
from their original intent of turning out 
practising physicians and are evolving one- 
sided specialists, which again, strangely 
enough, the tendency to laboratory and sec- 
tion teaching only seems to increase, by 
compelling men to choose certain subjects to 
the exclusion of others. Following this has 
come a disinclination to instruct and a neg- 
lect of teaching method, so that, as has 
been said in anatomy, ‘aman who has a 
book, a subject and a scalpel, ought to be 
able to work it all out for himself.’ The 
most obvious improvement in our branch is 
the teaching in small sections; next the 
methodical daily apportionment of the 
work. If we could have our way, we would 
not only assign the same dissection for the 
same hour, but if it were possible we would 
have our sealpels ply together with the same 
unison as the violin bows in a well-trained 
orchestra. To be ahead of the assignment 
is a crime, to be behind it far better, if it 
implies not sloth nor ignorance, the most 
careless students being the most rapid 
slashers. Methodical and clean dissection 
implies a foreknowledge of the structure, 
but it is difficult toimpress the fact that the 
dissecting room is a laboratory and not a 
library alcove, didactic reading should be 
done at home, the only use of the book be- 
ing in connection with the cadaver. Ex- 
planations should be from the wet specimen 
and not merely a worded exposition. The 
wet specimen of muscle, artery or joint 
should be kept continually before the stu- 
dent as a pattern, to supply the defects of 
his own work, to study the deeper connec- 
tions or to review the more superficial which 
must necessarily be cut away and, at the 
conclusion of the dissection, for a review of 
the whole part. Equally for the alumnus 
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dissector whose time is limited. With a 
book upon applied anatomy such hurried 
practitioners with a dissected subject before 
them can get ten times more practical ben- 
efit than could possibly be accomplished by 
an individual not an expert. If we were 
given a choice with the average man be- 
tween a course of study upon the cadaver 
with carefully prepared wet specimens and 
the hacked up dissection, we should withont 
hesitation recommend the former. For in- 
telligent comprehension, based on sound 
pedagogical principles, instruct your stu- 
dent, first, as to what to find, and where, 
‘in the wet,’ and then careful, neat, syste- 
matized dissection can not be done too often. 
For the preservation of wet specimens cold 
storage is by far the best, with the ‘ Kai- 
serling’ next. Alcohol hardens them too 
much, solutions of chloral waterlog them, 
formalin preparations favor mold of any 
part from which the fluid is allowed to 
evaporate. 

Dr. Corson, of Savannah, Ga., not being 
able to be present, his paper, ‘ The Value 
of the X-ray in the Study of Normal Anat- 
omy,’ illustrated by photographs of the hu- 
man membral epiphyses at the thirteenth 
year, was read by Dr. Kerr of Cornell Uni- 
versity. The paper contended that the 
X-ray would prove of value, first, in the 
study and demonstration of bone develop- 
ment the growth of the epiphyses, the 
schema of their development and the study 
of joints as joints, with their movements ; 
second, in the demonstration of the internal 
structure of the bones; third, in the study 
and demonstration of the exact spacings 
and positions of the bones in the skeleton 
as a guide to its proper articulation and 
mounting; this would find its widest ap- 
plication in comparative osteology ; fourth, 
in the study and demonstration of the 
arteries on the cadaver, where properly 
injected, they can be skiagraphed in their 
absolute relations to other structures. The 
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possibility of this work is wholly due to 
great improvements in apparatus and tech- 
nique, and without doubt we can look for 
even greater improvements in the future 
in X-ray intensity, which will widen its 
present field of usefulness. By the X-ray 
we can really watch the bones grow, and 
we get certain projected plans of bones and 
their exact positions in the skeleton which 
give us new ideas of function as well as of 
form. Thus physiology as well as mor- 
phology will benefit by the discovery of 
Rontgen. 


The Levator Ani Muscle; Dr. Houmss, Phil- 
adelphia. 

The levator ani muscle arises internal to 
the obturator fascia, on a line from the pos- 
terior surface of the crest of the pubes to 
the spine of the ischium; the fibrous leaf-lets, 
projecting proximal and distal to the mus- 
cle, and running downwards and inwards 
parallel to its fibers, being called the recto- 
vesical and anal fascias, which for our pur- 
pose form a sheath for the levator ani, but 
in reality constitute the true supporting 
floor of the pelvic outlet. The levator ani 
muscle in its origin is unique. At its in- 
sertion itis fixed only at the perineal center 
and the coccyx, while at the median raphe 
it is movable throughout, though counter- 
balanced by its fellow of the opposite side ; 
and at the sphincters it is as yielding as the 
soft viscera themselves. None of the fibers 
are attached to the prostate gland, though 
they go behind it to join with the opposite 
muscle constituting a compressor as wellas 
a levator prostate ; so to the sphincters of 
the anus and of the vagina we can trace the 
muscular fibers, but not to the walls of 
the vagina nor of the rectum. ‘The recto- 
vesical fascia which forms the proximal side 
of the muscular sheath blends with the 
fibrous coat of each canal, but the only di- 
rect interlacement of the muscular fibers is 
with the sphincters. 
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It would seem, therefore, as if the authors 
were in error in asserting that the levator 
ani is inserted ‘into the lateral aspect of 
the prostate,’ ‘into the side of the rectum’ 
or ‘into the walls of the vagina,’ but as in 
its origin, the muscles are attached toa 
narrow linear movable insertion. 

It is more a tensor of the fascia, either at 
its origin or insertion, the fixed point being 
interchangeable, so that it should be called 
the ‘ Tensor perinez’ rather than ‘ Levator 
ani.’ 


Development of the Human Diaphragm: Dr. 
Matt, Baltimore. (Illustrated by dia- 
grams and specimens. ) 

In human embryos four weeks old the 
pericardial and peritoneal cavities freely 
communicate. At this time, however, a 
ridge of tissue is formed in the wall of the 
celom opposite the ductus Cuvieri and 
cardinal veins which grows rapidly and en- 
circle the lungs to form the pulmonary 
ridge. A week later the ridge widens to 
form the beginning of two membranes. 
The first of these, the pleuro-pericardial 
membrane, contains within it the phrenic 
nerve and soon separates the pleural from 
the pericardial cavity. The second, the 
pleuro-peritoneal membrane, grows towards 
the tail with the rotation of the liver and 
the degeneration of the Wolffian body, and 
at the end of the sixth week completes the 
diaphragm. 

Dr. Stroud, of Cornell University, was 
unable to be present. A photograph sent 
by him, showing apparatus for demonstrating 
the circulation of the blood, was passed around 
among the members. 

The apparatus is an imitation of the 
actual blood vascular system. The heart, 
arteries, capillaries and veins are represented 
by a rubber bulb with valves, very elas- 
tic rubber tubing; capillary glass tubing 
and thinner rubber tubing. The bifurca- 
tion of arteries is shown in Y-shaped, of 
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veins by U-shaped, glass tubes. The circu- 
lation is continuous as in the living body. 
Manometer tubes indicate the difference in 
pressure in arteries and veins. 


Advantages and Limits of the Methods of Recon- 
struction with Wax Plates in Anatomical and 
Embryological Investigations. Dr. CHas. R. 
BarpEEN, Baltimore. (Illustrated by 
specimens, etc. ) 

Discussed by Drs. Huber, Minot, Barker, 

W.S. Miller and Huntington. 


Demonstration of a New Freezing Microtome : 
Dr. BARDEEN. 


Specimen of Cyclopia:. Dr. CArmaxt, New 
York City. (With cast and photographs. ) 
Discussed by Dr. Minot. 


A Caudal Appendage in a Human Infant: Dr. 
Harrison, Baltimore. (Illustrated by 
specimen and photographs. ) 

Discussed by Dr. Hrdlicka. A tail-like 
appendage, measuring 24 inches in length, 
was present in an infant of four months. 
The tail arose close to the tip of the coecyx, 
although not a direct continuation of the 
latter. It contained no cartilage nor bone, 
but did contain voluntary muscle fibers, and 
was movable to a considerable degree. 


Typical Forms of Shaft of Long Bones other than 
the Tibia: Dr. Hrpoiicka, New York 
City. (1llustrated by specimens. ) 
Discussed by Drs. Huber and Hunting- 

ton. The paper presents the further results 
of the writer’s investigations on Professor 
Hunutington’s osteological collection in the 
Medical Department of Columbia Univer- 
sity, New York City. It deals with the 
variations in shape of long bones and classi- 
fication of these shapes in a similar manner 
as the former (1898) communication on the 
tibia. An inference willbe drawn as to the 
causes of the variation. 


Notes on the First and Second Ribs and a Dem- 


onstration of Bicipital, Bicaudal, Notched 
and Perforated Ribs in Man; also Notes and 
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Articulation of Ribs with each other: Dr. 

Hrop.uicka. (Illustrated by specimens. ) 

Discussed by Dr. Huntington. Variations 
in shape of normal first and second ribs; 
the sealene tubercle, its frequency and real 
nature, and a similar tubercle on the second 
rib; peculiarity of the normal ossification 
of the cartilage of first rib. Demonstration 
of anomalous specimens. 


Variations of the Inferior Cava: Dr. Hunt- 
InGToN. (Illustrated by photographs. ) 


The Origin of the Lymphatics of the Liver: Dr. 

Matt. 

When Prussian-blue gelatin in which 
cinnabar is suspended is injected into either 
the portal or hepatic vein, it is found that 
the blue filters through the capillary wall, 
leaving the red granules in the capillaries. 
The capillaries are surrounded by the peri- 
vascular lymph spaces which communicate 
with perilobular lymph spaces. These, in 
turn, communicate freely with the inter- 
lobular lymphatics. 


The Lobule of the Lung: Dr. W. S. MrittEr, 
Madison, Wis. (Illustrated by models, 
diagrams and lantern slides. ) 

Discussed by Drs. Huntington and Huber. 
The term lobule as applied to the unit of 
the lung has been used in an exceedingly 
vague sense both by anatomists and pathol- 
ogists. It is the purpose of the paper to 
give a definite meaning to the term. 


The Epithelium of the Pleural Cavities: Dr. 
Miter, Madison, Wis. (Illustrated by 
lantern slides and preparations. ) 

Since the time of vy. Recklinghausen and 
Oedmansson certain dark spots seen in 
many preparations of serous membranes 
stained by the silver nitrate method have 
been called stomata and stigmata. Ludwig 
and Dybkowsky described such structures 
in the pleura. Muscatello has recently 
shown that such openings do not exist 
normally in the peritoneum. Itis the pur- 
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pose of the paper to show that they do not 
exist in the pleura when studied in the 
normal condition, and that they can be 
produced artificially at the pleasure of the 
investigator. 


Preliminary Report with Projection Drawings, 
illustrating the Topography of the Paraceles 
in their Relation to the Surface of the Cere- 
brum and Cranium: Mr. HE. A. SprrzKa, 
New York City. (Illustrated by drawings 
and diagrams. ) 

Since the tapping and injecting into the 
ventricles have become definite procedures 
in surgery, it would greatly aid the opera- 
tor to have a more accurate conception of 
the extent, depth and contour of the cavi- 
ties, with their variations, than can be had 
from the bare rules and measurements set 
forth in most surgeries. With this view 
the author utilizes the entire head, hard- 
ened by injection of, and submersion in, 
formal. After a time the cranium is 
opened and the brain is accurately sliced, 
correct drawings being made at each step 
and projected for the delineation of the 
final plates. Two heads have so far been 
completed. It is proposed to decalcify the 
skulls of subsequent material, the entire 
head being then subjected to the slicing 
method. [Published in New York Medical 
Journal, February, 2, 1900. ] 


Bilateral Relations of the Cerebral Cortex: Dr. 

Me tuvs, Baltimore. 

Hastily reviewing bilateral relations pre- 
viously demonstrated, he called attention to 
a series of his recent experiments on the 
monkey. After extirpation of a small por- 
tion of cortex from that part of the so-called 
motor area situated on the boundary line 
between facial and upper limb centers, he 
showed degenerated fibers passing from the 
lesion across the middle line in the corpus 
callosum. These fibers were distributed to 
cortical areas of the opposite hemisphere 
corresponding to the convolutions upon the 
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side of the lesion, to which association fibers 
were traced directly from the lesion. This 
distribution of association fibers to the con- 
volutions of the two hemispheres was quite 
symmetrical, and by far the greater number 
passed to that portion of the opposite hemi- 
sphere which corresponded to the situation 
of the lesion. In addition to these associa- 
tion fibers a large portion of the degen- 
erated tract crossing in the corpus callosum 
turned down into the internal capsule of 
the opposite side. These fibers mostly ter- 
minated in the thalamus and hypothalamus, 
but in a number of instances a few of these 
fibers passed on through the pons and me- 
dulla inte the cord. Owing to the degen- 
eration in both pyramids above the decus- 
sation, it could not be determined whether 
or not these fibers recrossed in the decus- 
sation. Dr. Mellus stated that after uni- 
lateral lesions in the brain of the dog he 
had found fibers crossing in the corpus 
callosum and passing down the internal cap- 
sule of the opposite side. In no instance, 
however, had he found these fibers in the 
dog passing through the capsule. They all 
passed out of the capsule and ended in the 
thalamus of the side opposite the lesion. 


Methods of Statistical Study in the Dissecting 
Room with special reference to the Peripheral 
Nervous System: Dr. BARDEEN. (Illustra- 
ted by charts. ) 

Discussed by Dr. Huntington. 


Wandering of the Skin during Development, in 
Relation to the Distribution of Cutaneous 
Nerves: Dr. Harrison. (Illustrated by 
diagrams. ) 

By a process of transplantation, embryos 
of two species of frogs may be combined, 
and through contrast in pigmentation, wan- 
‘dering of the epidermis may be accurately 
observed as the embryo develops. There 
is a definite relation between this move- 
ment and the course of the cutaneous 
nerves in the adult. The wandering of the 
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skin is, at least to a great extent, passive, 
and is due to mechanical causes. 


Intrinsic Blood Vessels of the Kidney and their 
Significance in Nephrotomy: Mr. Max 
Bropet, Baltimore. 

The pelves of most kidneys are on the 
posterior part of the hilum and pass ob- 
liquely forward to the center of the kidney. 
The calices are grouped in two rows, an- 
terior, pointing forward, and a posterior, 
pointing laterally. The arteries usually 
divide into two main trees, an anterior, 
carrying three-fourths to four-fifths of the 
blood, and a posterior furnishing the re- 
mainder. There is neither anastomosis nor 
crossing between the branches of these two 
trunks; they are completely separated by 
the pelvis and its calices. The superficial 
and deep collecting veins of the cortex 
empty into the venous arches at the base of 
the pyramids, forming the peripheral sys- 
tem of venous anastomoses. There is, how- 
ever, a second more central system around 
the necks of the calices. Practically all 
the veins at the hilum pass anteriorly to 
the pelvis. ‘The form of the pyramids and 
their relations to the blood vessels and sur- 
face, and also the columns of Bertini, have 
been studied. Although many kidneys 
deviate in their construction, all conform 
more or less to the rules mentioned. The 
studies reveal several points of interest to 
the surgeon, among which are: (1) The 
most advantageous incision for nephrot- 
omy. (2) The appropriate method of sutur- 
ing an incised kidney. (38) A very satisfac- 
tory method of fixing the kidney. (4) The 
insufficiency of the method of opening the 
pelvis at the hilum. 


Histology of the Endometrium : Dr. T. S. Cut- 
LEN, Baltimore. (Illustrated by speci- 
mens and drawings. ) 


The Architecture of the Gall-bladder: Dr. M. 
T. Super, Baltimore. (Read by title.) 
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The Classification of Glands: Dr. Mrvor, 
Boston. (Read by title.) 


Contribution to the Question of Fisswral Inte- 
grality of the Paroceipital ; Observations on 
100 Brains: Mr. Sprrzxa. (Illustrated by 
drawings.) 

Examination of 100 brains in the anatom - 
ical laboratory of the College of Physicians 
and Surgeons, New York City, yielded re- 
sults similar to those of Professor Wilder. 
The question of the integrality, with the 
hypotheses of Cunningham, Wilder and 
Parker, are briefly discussed. The writer 
inclines to the opinion that it is not an in- 
teger, but a partial and modified segment 
of the simian exoccipital; and, further, 
that its confluence with, or separation from, 
the parietal should be regarded as 0 sec- 
ondary significance and importance. 


The Mesial Relations of the Inflected Fissure. 
Observations on 100 Brains: Mr. SprrzKa. 
(With about 60 illustrations. ) 

The chief points are: (1) the normal 
position of the inflected fissure on the 
meson is caudad of the cephalic limb of 
Wilder’s paracentral fissure in _ other 
words, its mesial portion indents and partly 
lies within the paracentral lobule (or as 
Broca prefers to call it, ‘oval lobule’). (2) 
There is considerable confusion in modern 
encephalic literature concerning the synon- 
ymy of the inflected fissure. The most 
erroneous statements come from Eberstal- 
ler, and consist in a misinterpretation of 
Broca’s ‘incisure pré-ovalaire’ and Schwal- 
be’s ‘sulcus paracentralis,’ with the ‘in- 
flected fissure’ of Lussana and Wilder, ‘ X- 
fissure’ of Benedict and Flesch, or ‘ sulcus 
preecentralis medialis’ of Hberstaller and 
other Huropean writers. Broeca’s and 
Schwalbe’s fissure corresponds to the ce- 
phalic limb or limiting ramus of Wilder’s 
paracentral. (3) The condition presented 
in the mulatto brain described by Wilder 
(see Figs. 4766 and 4772 of his article, 
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Handbook, Vol. VIII., 1889) is anomalous 
and rare, since the inflected appears wholly 
without the paracentral gyrus, and there- 
fore cephalad of Broca’s ‘ pre-oval incisure ’ 
or Wilder’s cephalic paracentral limb. 
The explanation appears to be that the ce- 
phalic limb is obliterated, while simultane- 
ously one of the intraparacentral elements, 
of which there seem to be several, has 
effected a-junction with the paracentral 
stem, and thus appears, at first glance, to 
be a well-defined cephalic ramus. 


The Brains of Two Distinguished Physicians, 
Father and Son; « Oomparative Study of 
their Fissures and Gyres: Mr. SprraKa. 
(Illustrated by drawings and _ photo- 
eraphs. ) 

Discussed by Drs. Lamb and Huntington. 
The paper { cats carefully and at length 
of the brains 0. Jr. Edouard Seguin and his 
son, Dr. Edward C. Seguin. The learning 
and progressiveness of these men are well 
known in the educational and scientific 
world. Both were interested in the study 
of idiocy and medical thermometry ; the 
father was especially instrumental in in- 
troducing the metric system into this coun- 
try, while the son, as one of the pioneers of 
American neurology, made many valuable 
contributions to the pathology and thera- 
peutics of nervous diseases. The brains 
show a general similarity and refined de- 
velopment, but with differences as puzzling 
as profound ; and many interesting features 
appear in the comparison. So far as the 
author knows, this is the first instance in 
which the brains of blood relatives have 
been compared and described. 


Method of Utilizing Frozen Sections for Class- 
Demonstrations of Visceral Anatomy and the 
Epiphyses: PROFESSOR PRIMROSE, Toronto, 
Canada. 

The exhibition of lantern slides was a 
series of photographs made from sections 
through the trunk and extremities of chil- 
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dren. The sections were prepared in a 
special manner so as to present a perfectly 
smooth surface with clear outlines of the 
various structures. These sections were 
photographed and lantern plates made from 
the negatives. They were cut in sagittal, 
coronal and horizontal planes through the 
trunk, and in longitudinal and transverse 
directions through the extremities. The 
method adopted in the University of To- 
ronto is that permanent preparations are 
made of the sections, which are mounted in 
flat dishes, and thus exposed, so that they 
are accessible for the students at any time 
in the Anatomical Department. The lan- 
tern demonstration of these sections is given 
from time to time at the close of a lecture. 
It proves to be a very useful adjunct to the 
ordinary methods of demonstration, and 
the student always has the opportunity of 
studying the ‘actual section in the dissect- 
ing room, the photograph of which is thrown 
upon the screen in the lecture theater. It 
is claimed that these photographs of actual 
sections are of much greater value from an 
educational standpoint than the drawings 
reproduced from the sections. 


Method of Teaching the Anatomy of the Central 
Nervous System to Large Classes of Students : 
Dr. Barxer, Chicago, Ill. (Read by 


title.) 
D. 8. Lame, 


Secretary. 


THE ELEVENTH MEETING OF THE AMER- 
ICAN MORPHOLOGICAL SOCIETY. 

Tue American Morphological Society held 
its eleventh annual meeting in the Anatom- 
ical Laboratory of Johns Hopkins Univer- 
sity, on the 27th and 28th of last Decem- 
ber. A good proportion of members was 
present. 

The following officers were elected for 
the present year: President, J.S. Kingsley ; 
Vice-President, E. A. Andrews: Secretary- 
Treasurer, Thos. H. Montgomery Jr. ; Mem- 
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bers of the Executive Committee, C. F. W. 

McClure and C. W. Hargitt. Twelve new 

members were elected; and the Society 

voted fifty dollars for the support of the 

University table at the Naples laboratory. 
The following papers were read (abstracts 

of which will be published in the Biological 

Bulletin): 

Fission and Regulation in Stenostoma leucops - 
C. M. Curp. 

On Gunda segmentata in America: W. C. 
CourTIS. 

Exhibition of Pacific Coast Nemerteans: W. R. 
Cor. 

Some Disputed Points in the Anatomy of Lim- 
pets: M. A. WiLLcox. 


The Habits and Life History of Argulus, with 
reference to its Economic Relations: C. B. 
WILSON. ; 

A Comparative Study of the Development of the 
Germinative Tract of Termites: H. Mock. 
KNoWER. 

The Anatomy and Development of the Vena 
cava in Didelphys Virginiana: C. F. W. 
McCuore. 

The Crossing of the Optic Nerves in Teleosts : 
G. H. PARKER. 

A New Type of Budding in Annelids: H. P. 
JOHNSON. 

Amphibian Studies: J. 8. KinestEy. 

Phagocytosis in a Mammalian Ovary: M. M. 
METCALF. 

The Mammalian Lower Jaw: W. H. Ruppick 
and J. 8. Kinesiey. 

An Apparatus in the Central Nervous System of 
Vertebrates for the Transmission of Motor Re- 
flexes arising from Optical Stimuli: P. E. 
SARGENT. 

The Structure of the Testis in Desmognathus 
fuscus: B. F. Krnespury. 

The Synapsis Stage of the Germ Cells: T. H. 
Monteomery, JR. 
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A Study of the Phenomena of Cleavage in Ether- 


wed Eggs : EK. B. WILson. 
The Influence of the Germ Cells upon the Som- 
atic Cells: G. W. FIEp. 


Two Improved Forms of Automatic Microtomes : 
C.S. Minor. 

A Study of the Phenomena involved inthe Chem- 
ical Production of Parthenogenesis in Sea Ur- 
chins: HK. B. Wi1son. 

Centrosomes and Spheres in the Maturation, Fer- 
tilization and Cleavage of Crepidula: EK. G. 
ConKLIN. 

Independence of the Germ Nuclei in Cleavage. 

A New Method of Preservation of Fragile Speci- 
mens: A.D. Mrap. 

Larval Stages and Metamorphosis of the Hermit 
Crab: M.T. THompson. 

Regeneration in Planaria maculata : 
BARDEEN. 


Cc. W. 


Histogenesis of the Peripheral Nervous System 
R. G. Harrison. 


in Salmo salar : 
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Asexual Reproduction of Planaria maculata 
W. C. Curtis. 


Variation in Hydromeduse: C. W. Harerrr. 


The relative Proportion of the Sexes in Poultry: 
G. W. FIEp. 


Notes on Variation in the Shells of Purpura 
capillus: R. P. Bigetow and H. S§. 
Conant. 

Variation and Elimination in Philosamia 


cynthia: H. HK. CRAMPTON. 


The Tentacles of Gonionemus: H. F. PERKINS. 
Tos. H. MonrcomeEry, JR., 
Secretary. 


THE PROJECTION OF RIPPLES BY A GRATING. 

AFTER obtaining the condition under 
which one grating is projected by another, 
it seemed not unlikely that the method 
might be used for projection of ripples. If 
the latter are obtained in a trough of rect- 
angular outline, the light reflected from 
them breaks up into two series of equi- 


The Mesentric and Spermatie Arteries of Didel- 
phys Virginiana: C. F. W. McCroure. 


Observations upon the Regeneration of Renilla : 
H. B. Torrey. 


Certain Points in the Structure of the Lower 


Vertebrate Brain: J.B. JoHNSON. 


distant bright lines intersecting each other 
orthogonally. Hence the first grating * 
may be dispensed with, being replaced by 


*See preceding article, SCIENCE, XII., pp. 617- 
627, October 26th, 1900. The bars of the grating G 
must be parallel to the projection of ripples at S, both 
being vertical lines like the axis of G. 
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the illuminated ripples which are then pro- 
jected by the second grating. In the figure 
sunlight arriving at L is reflected from the 
large mirror M (one foot square), passing 
thence to and from the shallow rectangular 
trough 7, containing mercury, to be again 
reflected by M, to the screen S. Ifalensis 
placed at B, so that Tis the conjugate focus 
of S, magnificent ripple patterns are seen on 
the screen whenever the table is slightly 
jarred by drumming on it with the fingers. 
These are stationary capillary waves origi- 
nating at each of the straight edges of the 
trough. They may be obtained in different 
wave lengths in the ratio of 1:2, according 
as the table is more or less sharply 
rapped. Gravitational waves, though al- 
ways markedly present, do not appear in 
the picture and may be ignored. To pro- 
duce them observably it is necessary to 
have some special device for starting them. 
Two or three straight iron or steel wires, 
lying stably at w, on the capillary edge of 
the trough, are an excellent wave producer 
if controlled by the electromagnet £. 
Among interesting experiments of this kind 
I will only mention the reflection of waves, 
which advance with a crest and return with 
a trough, from a fixed obstacle, the lines in 
the image being respectively light and dark. 
It takes some practise, however, to see this, 
for with troughs as shallow as convenient 
the velocity will not lie much within six 
inches or a foot per second. 

Returning from this digression, let the 
lens be removed and replaced by a grating, 
G, capable of rotation about a vertical 
axis. When the proper angle is obtained, 
a fairly sharp image of the ripples may be 
seen whenever the table is jarred. Care 
must be taken to avoid errors due to the 
diffraction by the grating of the light is- 
suing from the round capillary edge of the 
mercury in 7. These lines of light give rise 
to extensive streamers on the screen, in- 
tersected by sharp diffraction cross bands, 
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the streamers intersecting each other at 
right angles in the patch of light due to the 
mercury surface proper. Hence an annular 
screen, AA, is added to blot out the convex 
edges. 

If « is the (broken) distance between - 
mercury and grating, G, if y is the distance 
between grating and screen, 0, the azimuth 
angle of G for which the image appears 
sharpest, finally if a is the distance apart 
of the ripples and 6} the grating space, the 
relation a=bcos@(1+2/y) is available. 
To give an example of experiments tried in 
this way, I found roughly, «= 105 em., ¥ 
= 670 cm., b= .21 cm., = 30°, whence a 
= .2 cm. 

If the trough 7 is long (say two feet 
long and three inches broad), the waves 
from the end are dampened out before they 
reach the middle, and the cross waves are 
alone in presence there. These lines of 
light, if the long edge is parallel to the di- 
rection of projection, give sharper images. 
I have not yet, however, been able to de- 
velop this method toa degree useful for 
measurement, and I merely communicate it 
here as an interesting experiment. I may 
note, in conclusion, that if progressive in- 
stead of stationary ripples be produced, 
and if the grating move in a direction op- 
posite to the ripples, with a velocity increas- 
ing until the shadow bands moving in the 
first instance become stationary, the veloc- 
ity of the ripples would be deducible as 
well as their wave length. 

i C. Barus. 

BRowN UNIVERSITY, PROVIDENCE, R. I. 


REVIEWS OF CURRENT BOTANICAL LITERA- 
TURE. 

A LITTLE more than a year ago at the an- 
nual meeting of the Society for Plant Mor- 
phology and Physiology, held in New Ha- 
ven, a committee, consisting of Dr. Farlow 
of Harvard University, Dr. MacDougal of 
the New York Botanical Garden and Dr. 
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von Schrenk of the Missouri Botanical 
Garden, was appointed to consider the 
question of securing better reviews of cur- 
rent botanical literature. A preliminary 
report was made by this Committee last 
June, at a special meeting of the Society 
held in New York at the time of the meet- 
ing of the American Association for the 
Advancement of Science. In this report the 
committee includes the correspondence be- 
tween the secretary of the Society, Pro- 
fessor Ganong of Smith College, and Dr. 
Oscar Uhlworm of Cassel, Germany, the 
Editor-in-Chief of the Botanisches Central- 
blatt. Realizing that the aim of the Cen- 
tralblatt is to publish such reviews and that 
it is inadvisable to multiply journals, the 
committee suggested some changes in the 
plan and management of that publication. 
In the words of Professor Ganong’s letter : 


The chief cause of dissatisfaction with the 
Centralblatt in this country is its policy of 
publishing only a part of the reviews in the 
Centralblatt itself, relegating the remainder to 
Beihefte, for which a considerable additional 
subscription must be paid. If this were ren- 
dered necessary by the number of the reviews 
there could be no objection to it, but obviously 
the additional reviews necessitating the Beihefte 
are crowded out by the publication of the 
Originalmittheilungen. Those who subscribe 
for the Centralblatt do so for the sake of the re- 
views and announcements of new literature, 
and not for the original articles, which have 
no logical place in a journal devoted to reviews. 
The Committee feels assured that the relega- 
tion of the Originalmittheilungen to the Beihefte, 
or their omission altogether, and the inclusion 
of all the reviews in the Centralblatt itself 
would make the Centralblatt much more widely 
and completely acceptable to botanists. They 
believe, also, that the increased support which 
would be given it would compensate for any 
loss of subscriptions by the cessation of the 
Beihefte, and also (and this they regard as of 
much importance) it would tend to prevent the 
appearance of any competing journal. 
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In regard to matters of detail the com- 
mittee’s letter continues : 


The Committee, with other botanists, believes 
that the reviews of a journal devoted to communicat- 
ing the appearance of new literature should be, 
above all, prompt and descriptive. What botanists 
mainly wish to learn from reviews is whether the 
work reviewed is important to their particular in- 
terests, and what its contribution is to the science 
as a whole. The abstracting of the contents of a 
book or paper in detail seems rather to belong to 
such a work as Just’s Jahresbericht, and may well 
be left to it, thus shortening the descriptive reviews; 
and making it the easier to include them all within 
the limits of a journal without the need for Bethefte. 
Promptness in the appearance of reviews is particu- 
larly desirable, particularly to those who live at a 
distance from the place of publication. 


The reply to this communication, while 
encouraging, was not all that the commit- 
tee desired. Thus, while the editors of the 
Centralblatt were willing to confine the re- 
views to the journal itself, relegating the 
original articles to the Bethefte, they wished 
to be guaranteed a certain annual subsidy, 
and to still retain the right to require the 
subscriber to pay for both Centralblatt and 
Beihefte. To these stipulations the com- 
mittee very properly demurred, and after 
discussing other proposed plans, e. g., the 
printing of such reviews in the form of a 
card catalogue, or the establishment of a 
new journal, asked for more time for fur- 
ther consultation with the publishers and 
editors of the Centralblatt. 

Accordingly a second interchange of let- 


_ters was had, and the results were laid be- 


fore the Society as a second report, in De- 
cember last, during the annual meeting 
held in Baltimore. Professor Ganong’s let- 
ter is as follows (omitting some formal mat- 
ters which need not be repeated here): 


The Committee has given very careful considera- 
tion to the letter of the editors and publishers of the 
Centralblatt, and has gathered all available data from 
the discussions of the society and by correspondence 
with many botanists in America and elsewhere. As 
a result the Committee has to present the following 


300 


reply to the propositions contained in your recent 
letter : 

1. You propose that, in return for certain specified 
changes in the Centralblatt, a certain annual subsidy 
(or else a certain number of subscriptions) to the Cen- 
tralblatt shall be guaranteed by this Committee or Ly 
‘some other body of American botanists. The Com- 
mittee is firmly assured that such a guarantee in either 
form could not secure the support of any botanical 
organization in this country, and hence regards it as 
useless to consider this point further. 

2. Your offer toincrease the size of the Central- 
blatt from 104 to 129 Bogen yearly does not appear to 
the Committee an improvement in the direction de- 
sired by American botanists. As pointed out on page 
6 of the report, there is no dissatisfaction on the score 
of relatively insufficient attention to American liter- 
ature, and hence no reason on that account for an in- 
crease in the size of the Centralblatt. 

3. You propose to separate the Referate from the 
Originalmittheilungen and to publish Referate in one 
Abtheilung, and Originalmittheilungen and Neue Lit- 
teratur in another, the two, however, not to be ob- 
tainable separately by subscribers. While the pro- 
posed separation has certain advantages, its value is 
practically entirely destroyed by the condition that 
the two Abtheilungen cannot be subscribed for sepa- 
rately. The Committee regards it as an indispensable 
condition to the future active support of the Central- 
blatt, or any other journal of like aims, that it shall 
be possible to subscribe for Referate and Neue Littera- 
tur without being obliged to pay for Originalmittheil- 
ungen, which have no logical place in a journal de- 
voted to reviews. 

4. You propose the establishment of an American 
Board of Hditors. This proposition has been received 
by the Committee, and as well by the members of the 
Society and by other botanists, with much satisfac- 
tion. The opinion appears to be general that such a 
step would contribute greatly to make the Centralblatt 
acceptable to American botantists. 

The Committee finds itself obliged to state, there- 
fore, that in its opinion no change in the Centralblatt 
will make it acceptable to American botanists which 
does not permit of subscribing for Referate and Neue 
Litteratur without having to pay for Originalmittheil- 
ungen. If this change were made in the Centralblatt, 
and if an American Board of Editors were appointed 
as proposed by you, the Committee has no doubt that 
the minor reforms, the need for which was referred to 
in its former letter, could gradually and satisfactorily 
be brought about. Such changes would remove all 
reason for the existence of another and competing 
journal, and would, in the opinion of the Committee, 
attract to the Centralblatt an additional support which 
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would not only compensate for any present pecuniary 
loss, but prove ultimately greatly to its financial 
advantage. The opinion appears to be nearly unani- 
mous among botanists consulted by the Committee, 
that it would be far better that the Centralblatt should 
be modified to meet what appear to be but reasonable 
requirements in a journal devoted primarily to reviews 
than that a new journal should be started, and that 
the starting of a new journal should be resorted to 
only after every effort has been made to secure the 
desired reforms in the Centralblatt. 

Under these circumstances the committee ven- 
tures to hope that the editors and publishers of the 
Centralblatt will take these matters again into con- 
sideration, and may be able to returnareply that 
will be proved a solution of all present difficulties. 


To this letter, Dr. Uhlworm replied as 
follows : 


After mature consideration of your propositions, 
in regard to the justice of which we have had no ob- 
jections from the beginning, we have come to the 
conclusion to publish nothing but Referate and Neue 
Litteratur in the regular series of the Botanisches 
Centralblatt, which is to be of the same size and 
price as heretofore, and which can, of course, be 
subscribed for by itself. The Beihefte, however, 
which appear from time to time and may likewise be 
subscribed for alone, would then contain the orginal 
articles. In regard to the financial support of the 
American botanists, concerning which we had spoken 
only because we had concluded from your first com- 
munication that you proposed a considerable increase 
in the size of the Centralblatt, we shall of course say 
nothing more under the existing circumstances. We 
should feel deeply grateful, however, if your Commit- 
tee, and especially the two gentlemen whom you 
select as associate editors, would give us your, support 
by an active cooperation, and would bring the Cen- 
tralblatt to wider notice in America. * * * Above 
all things, [am naturally desirous of presenting the 
new American literature as rapidly and completely 
as possible to our readers in the future. In this con- 
nection, however, I must ask for support from you to 
the extent that you cause the American authors, in- 
stitutions, societies and periodicals to send me a copy 
of newly published articles as quickly as possible for 
publication in Neue Litteratur. Written titles con- 
duce, as I know from years of experience as a libra- 
rian and editor, only to unfortunate errors and to 
confusion. 

It is to be hoped that a union of the American 
“and European botanists will result in a real advance 
in the Centralblatt. I shall do all in my power to 
bring this about. I shall do my best to make this 
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joint work a most successful undertaking. I hope 
that I shall succeed in making similar arrangements 
with the botanists of other countries. 


The report comments upon the foregoing 
as follows : 


The committee feels that the Society is greatly 
indebted to the editors of the Centralblatt for their 
courteous letter and must be highly gratified with 
their statement of the changes which they express 
themselves prepared to make in the near future. The 
changes, as will be seen from Dr. Uhlworm’s letter, are 
in conformity with the suggestions made by the com- 
mittee in its report and will meet with the approval 
of all American botanists. It is proposed to include 
in the Centralblaté proper, only reviews and the index 
of literature; the Bejhefte will contain only original ar- 
ticles ; the Centralblatt may be subscribed for without 
also subscribing for the Bethefte, and, lastly. the price 
of the Centralblati is to remain as at present. On these 


points, therefore, the letter of Dr. Uhlworm is entirely 


satisfactory. 

The suggestions that American editors be nomi- 
nated by a representative body of American botanists 
seem to be excellent and likely to prove helpful to the 
Centralblatt by stimulating our botanists to make a 
determined and combined effort to do all in their 
power to enable the editors of the Centralblatt, so far, 
at least, as American botanical literature is concerned, 
to make their journal indispensable to all botanists. 
Hereafter, it will be a matter of pride to us to show 
that our interest is not merely passive, but that we 
are ready to make active individual and collective ef- 
fort to secure a desirable result. 


The Committee closes its report with the 
following recommendations : 


First, that the Secretary be directed to write to 
Dr. Uhlworm and express our hearty approval of the 
changes proposed, and our readiness to cooperate. 

Secondly, that a committee of three be appointed 
by the Society with full power to represent the Society 
in further negotiations with the management of the 
Centralblatt up to such time as the selection of Ameri- 
can editors shall have been definitely made, the com- 
mittee to report to the Society at its next annual 
meeting. 

‘Thirdly, that the committee thus appointed be re- 
quested to invite one botanist from the Central 
States and one botanist resident on the Pacific 
Coast to serve with them in the selection of American 
editors, and in such preliminary business as may be 
necessary for the furtherance of the plans proposed. 
by the editors of the Centralblatt. 

Fourthly, that a copy of this report, or of such 
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parts of it as may seem desirable in order to call the 
attention of our botanists to the changes to be made 
in the Centralblatt, be sent to the Botanical Gazette, 
the Bulletin of the Torrey Club and to SCIENCE. 

In accordance with the second recom- 
mendation, Messers. Farlow, MacDougal 
and Ganong were appointed upon the new 
committee to carry out the work to comple- 
tion, and Messrs. Trelease and Campbell 
have since been added, in accordance with 
section three above. The botanists of the 
country are to be congratulated upon the 
results achieved by these negotiations. The 
changes proposed, and in part already put 
into effect, promise to make the Botanisches 
Centralblatt an efficient and economical jour- 
nal of reviews indispensable to every work- 
ing botanist. It is hoped that those of 
America will manifest their appreciation of 
its advantages, and their acknowledgment 
of the efforts of its editors and publishers 
to meet their wishes, by a cordial and prac- 
tical support. Upon this latter subject a 
further communication is expected from 
the Committee. Cuarues E. BEssry. 


SCIENTIFIC BOOKS. 

Proceedings of the Society for the Promotion of 
Engineering Education. Vol. VIII. 1900. 
Edited by PROFESSORS JOHNSON, KINGSBURY 
and JAcoBy. New York, Engineering News 
Publishing Co. 1900. 8vo. Pp. 377. 

It may be doubted whether, in any other de- 
partment of applied science, a larger, a more 
important, or a more fruitful work is being 
done than in the field occupied by the Society 
of which the transactions are here recorded. 
The members of the Society are engaged in the 
technical schools and colleges of the country in 
the professional training of men who are to 
hereafter lead in the application of the discoy- 
eries of science, of the inventions of the useful 
arts and of the methods of modern industrial 
operation in the new century. Their work is 
the instruction of youth who, having completed 
the general education that their parents’ money 
and their own time and scholarly proclivities 
may afford them, turn their attention to the 
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scientific principles which are the recognized 
foundation of their professional work and the 
basis of professional success. ‘The work is that 
which has brought Germany up from insignifi- 
cance, industrially, and made her one of the 
world’s most important producers, placing her 
people in the foremost rank in all applied sci- 
ences and in allarts based upon science. Their 
opportunities are greater than those of their 
German colleagues; they recognize the facts 
and are evidently seeking to make the most of 
them. The record is rich in instructive and 
suggestive matter. 

The earlier pages of the volume are given to 
the lists of officers, council, committees and 
members. The last number already—the So- 
ciety was organized at the World’s Congress at 
Chicago in 1893—nearly 300, of whom New 
York and Massachusetts claim 29 each; Ohio, 
20; Pennsylvania, 18 ; Indiana and Illinois, each 
15 ; Michigan, 13; Minnesota, 12, and other 
States smaller numbers; 36 States being repre- 
sented, one Territory, and also Canada, Eng- 
land, France, Germany, Switzerland and Aus- 
tralia, mainly single representatives, although 
Canada has six. Any one occupying, or who 
has occupied, a position as a teacher in any 
branch of work in the engineering school or 
college is eligible to membership. The con- 
ventions occur annually and usually in conjunc- 
tion, as to time and place, with the American 
Association for the Advancement of Science- 
The finances of the Society seem to be in ad- 
mirable shape. 

The proceedings for the year 1900 include an 
address by the President on the work of the 
nineteenth century in this field, the report of the 
committee appointed to answer the question, re- 
garding industrial education generally : ‘ What 
shall it be?’ an abstract of which has already 
been given in these columns, and a total of 
about twenty papers and reports of committees 
of a most valuable and interesting character. 
Those on the form of the industrial educational 
system, on ‘Personality in Teaching’ and on 
‘Business Methods in Teaching Engineering,’ 
gave rise to earnest and helpful discussions of, 
very general interest; as did, also, the two 
papers, coupled together, on the ‘Present 
Status and Tendencies of Engineering Educa- 
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tion in the United States’ and on ‘The Promo- 
tion of Engineering Education.’ The last two 
papers on the list, one on ‘The Modern Me- 
chanical Laboratory,’ presented simultaneously, 
also, to the Paris Congress on Applied Me- 
chanics, and the other on ‘ Operating Work as 
a Feature of Electrical Laboratory Training,’ 
were received too late for discussion. 

Of these papers, the report first alluded to 
above, already noticed in these columns, is here 
printed, with a discussion of great extent and ex- 
ceeding interest and in some respects perhaps 
more valuable than the report which provoked 
it. The report of the committee is strongly 
endorsed, and the speakers, including some of 
the ablest in the field, present a great variety 
of new views and of crucial problems such as 
must long afford food for thought to all inter- 
ested in this subject. And what intelligent citi- 
zen is not thus interested? Heads of engineer- 
ing and technical schools, practitioners, famed 
and expert, teachers, distinguished and likely 
to become distinguished, and every department 
of technical instruction and practise give testi- 
mony. The paper on ‘Secondnry Technical 
Education’ and those on details of work may 
be taken to be extensions of this discussion ; 
and most helpful they are likely to prove to all 
who are either directly or indirectly concerned 
in this most important to the industrial com- 
munity of all modern departments of applied 


science. 
R. H. THURSTON. 


Kant?s Cosmogony. Edited and Translated by 
W. Hasriz, D.D., Professor of Divinity in 
the University of Glasgow. New York, The 
Maemillan Co. 1900. Cr. 8vo. Pp. cix 
+205. Price, $1.90. 

This is an excellent bit of work, not only ad- 
mirable in the scholarship and learning that go 
to its execution, but noteworthy in its timeli- 
ness as a contribution to English ‘ Kant philol- 
ogy.’ So far as the editor is concerned, the 
book means that the days of heat and partisan- 
ship about the critical philosophy are past, that 
a man dare call attention to Kant’s place in 
scientific evolution and yet keep a whole skin. 
No doubt there are those who will squirm un- 
comfortably when they read; Kant’s ‘ Natural 
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History and Theory of the Heavens,’ as he ulti- 
mately designated its exposition, will probably 
be regarded hereafter as the most wonderful 
and enduring product of his genius ’’ (Introduc- 


tion i); and will write Dr. Hastie down a phil-: 


osophical Dogberry. 
gruity to find, while Leonato rages and Benedick 
offers his challenge, that Dogberry is the one to 
unravel the tangle of threads.’’ Our editor, un- 
trammeled by the faction of recent schools, 
sees more clearly than those who, distraught 
by preconceived opinion, have dealt us our 
Kant schillernd. In view of their battles, it 
may be added that the ‘ Natural History’ pos- 
sesses this chance of future fame—it can be un- 
derstood. 

Some of Dr. Hastie’s friends may be inclined 
to regret that he has elected to enlist his un- 
common erudition, strong personality and vital 
enthusiasm in the work of making other authors 
known, rather than in the production of orig- 
inal books. This regret is mitigated, in the pres- 
ent case, by the fascinating ‘ Introduction,’ 
which is a real addition to our literature on 
Kant. Indeed, Dr. Hastie has done much more 
than ‘ edit and translate,’ as the modest legend 
" runs on the title page, and the result isa highly 
composite production, the contents of which it 
were well, therefore, to set forth in detail. 
The book falls into three distinct portions. 
First, comes the ‘ Translator’s Introduction,’ ex- 
tending to 101 pages, and divided into eight sec- 
tions, as follows: (1) ‘Relation of Kant’s Science 
to his Philosophy’; (2) ‘the Scientific Return 
to Kant’; (8) ‘Kant’s Scientific Environment and 
Antecedents ’; (4) ‘Kant’s Discovery of the Re- 
tardation of the Rotation of the Harth’; (5) 
‘Kant’s Natural History and Theory of the 
Heavens’; (6) ‘ Kant’s Cosmogony in its His- 
torical Relations’; (7) ‘ Kant’s Cosmogony in 
Relation to Religion and Theology’; (8) ‘ Kant’s 
Scientific Achievement Generally.’ The appro- 
priateness of the dedication of the book to Lord 
Kelvin becomes apparent on this recital. Sec- 
ond, the main body of the work, presenting (1) 
a translation of Kant’s essay on the question 
(proposed by the Royal Academy of Sciences at 
Berlin), ‘ Whether the Karth has undergone an 
Alteration of its Axial Rotation’ (1754); (2) 
a translation of Kant’s ‘ Universal Natural His- 


“Tt is a charming incon- 
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tory and Theory of the Heavens ; or an Essay 
on the Constitution and Mechanical Origin of 
the Whole Universe, treated according to New- 
ton’s Principles’ (1755). These translations 
fill 167 pages. Third, the Appendices, giving (1) 
a translation of Konrad Dieterich’s ‘Summary 
of Kant’s Theory of the Heavens,’ taken from 
his ‘Kant und Newton’ (1876); (2) a transla- 
tion of the ‘Hamburg Account of the Theory 
of Thomas Wright of Durham,’ taken from the 
MS. in the library of the university of Hdin- 
burgh. This MS. is an excerpt copy transcribed 
from the ‘ Freye Urtheile und Nachrichten zum 
Aufnehmen der Wissenschaften,’ a periodical 
published at Hamburg. The Wright account 
came in the first number of the eighth year 
(January, 1751). Wright’s work, there sum- 
marized, was entitled, ‘‘ An Original Theory or 
New Hypothesis of the Universe, Founded 
upon the Laws of Nature, and solving by 
Mathematical Principles the General Phenom- 
ena of the Visible Creation; and particularly 
the Via Lactea. Comprised in Nine Familiar 
Letters from the Author to his Friend. And 
illustrated with upwards of thirty graven and 
mezzo-tinted Plates by the best Masters. Lon- 
don, MDCCL.”’ ‘This portion is embellished 
with a protrait of Wright. (8) A reprint of 
‘De Morgan’s Account of the Speculations of 
Thomas Wright of Durham.’ This is taken 
from the ‘London, Edinburgh and Dublin 
Philosophical Magazine and Journal of Science,’ 
volume xxxii (1848). These appendices fill 38 
pages. 

By merely glancing over these titles, any one 
can infer that, if the labor involved be well 
done, the book constitutes a most valuable contri- 
bution to a chapter in the history of the relation 
between science and philosophy. As I have 
already said, Dr. Hastie’s part is admirably 
sustained. Indeed, I would have scientific 
men, in particular, read the book carefully, for 
it must act as a powerful solvent upon certain 
unfortunate prejudices. 

A word, in passing, about Wright. Like 
many another, so unfortunate as to live ere the 
times were ripe, he has been consigned to un- 
merited oblivion. Even the writer of the entry 
upon him in the ‘ Dictionary of National Biogra- 
phy ’—a work so uniformly accurate—is un- 
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aware of the sources from which information 
could have been obtained, and so has nothing 
to tell,—does not even know the dates of his 
birth and death, or why he was called ‘of Dur- 
ham.’ Wright was born at Byer’s Green, near 
Durham, in 1711, and died there in 1786. 
Brought up as a ‘philosophical instrument- 
maker,’ his attention was called early to mathe- 
matico-physical problems and, by his thirty- 
first year, he had gained such reputation as a 
teacher of mathematics (like other eminent 
English scientists, a private teacher) that he was 
called to the chair of navigation by the Imper- 
ial Academy of St. Petersburg, an offer which 
he did not accept. There would seem to be no 
reasonable doubt that he was the first to light 
upon the modern physico-philosophical theory 
of the material universe. As De Morgan says, 
“He gave the theory of the milky way which 
is now considered as established,’ and he pre- 
dicted ‘the ultimate resolution of the rings of 
Saturn into congeries of small satellites’ (203). 
The conclusion of Wright’s seventh letter fur- 
nishes a striking instance of his remarkable 
prevision. ‘‘Thus, Sir, you have had my full 
opinion, without the least reserve, concerning 
the visible creation, considered as part of the 
finite universe; how far I have succeeded in 
my designed solution of the Via Lactea, upon 
which the theory of the whole is formed, is a 
thing will hardly be known in the present 
century, as in all probability it may require 
some ages of observation to discover the truth 
of it’? (202). The ‘ages of observation’ and 
the Lick Observatory have not failed him. An 
edition of the ‘ Original Theory’ was published 
in this country, at Philadelphia, by Rafinesque 
(1837). If Dr. Hastie had done no more than 
rescue this man’s name from blank oblivion, he 
had deserved well of students of science. And 
he has accomplished much besides. 

Apart altogether from its contribution to our 
knowledge of the manner in which Kant’s early 
scientific studies influenced his later philo- 
sophical speculation—a contribution by no 
means inconsiderable as our somewhat scanty 
literature in English goes, the book ought to 
have distinct effect in bringing us to a clear 
consciousness of the close and friendly rela- 
tions between science and philosophy main- 
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tained from the days of Bacon, Galileo and 
Descartes till broken off, during the estrange- 
ment between the German idealists and modern 
scientific men, since 1840. This is a long story, 
upon which I can not enter now. Further, it 
happens to have been misunderstood or for- 
gotten till within the last few years. An earnest 
of better things appears to some at least to be 
one of the most interesting features of con- 
temporary tendencies. To build this promise 
into actual fact, we need just such books as 
this. And, accordingly, Dr. Hastie has fairly 
won our warmest thanks. It is one of his 
greatest merits that he stands clear from all 
scientific and philosophical controversies, and 
so can state what he knows in its definite 
bearings, not in those which he might desire it 
to assume. 

There must be some good hope for the future 
of Scottish theology when, at the university 
which has recently lost from its staff the most 
eminent living British physicist and the great- 
est living British Kantian scholar, the chief 
chair of the divinity faculty is ornamented by 
the occupancy of a thinker so successful in ap- 
preciative unification of the sundered learning 
of his famous colleagues. 

R. M. WENLEY. 

UNIVERSITY OF MICHIGAN. 


A School Chemistry. Intended for use in High 
Schools and in Elementary Classes in Col- 
leges. By JOHN WADDELL, B.A. (Dal. Coll.), 
B.Se. (Lond.), Ph.D. (Heidelberg), D.Sc. 
(Edin.). Member of the American Chemical 
Society ; formerly Assistant to the Professor 
of Chemistry in Edinburgh University ; Lec- 
turer in Chemistry in the School of Mining, 
Kingston. 

So far as the general method of arrangement 
and treatment is concerned, this book is similar 
to others intended for the same purpose; but 
there are several points to which attention 
might be called. The author has avoided the 
error so often made of subordinating facts to 
theories, and says in the preface: ‘'The en- 
deavor is made in this book to help the pupil 
in the discovery of new facts, to enable him to 
see their connections, and to show how facts 
lead to theory and theory aids in investigation 
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and in the discovery of further facts. The sub- 
ject is presented in what seems to me the cor- 
rect perspective, theory being subordinated to 
fact.’? The method of treatment is the inter- 
rogatory one and an effort is made to teach the 
student to observe for himself. While this 
method is an excellent one in theory it is doubt- 
ful whether it can be used with success with a 
class of beginners who have had no experience 
in scientific methods. In the early stages of 
the work they must be taught how to observe, 
and their powers of observation must be trained 
by showing them what they should see in each 
ease. In some cases the important features of 
the experiment might be entirely overlooked 
and unimportant details magnified if the atten- 
tion is not directed to the desired points. Of 
course, this might be overcome by constant 
personal contact with the student ; but such is 
hardly possible in many institutions. 


J. E. G. 
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SCIENTIFIC JOURNALS AND ARTICLES. 


In the January number of the Physical Review 
Theodore Lyman presents the results of a study 
of the ‘false spectra’ often produced by a 
Rowland concave grating. These spectra are 
most clearly seen in the extreme ultra-violet, 
and are shown to be diffraction spectra of much 
less dispersion than the ordinary spectra. They 
appear to be due to errors of ruling, extending 
over the whole surface of the grating. A. A. 
Noyes describes in the same number a modifica- 
tion of the usual method of determining transfer- 
rence numbers, and applies the method toa large 
numberof saltsolutions of varying concentration. 
The application of interference methods to the 
determination of Poisson’s ratio forms the sub- 
ject of an article by J. R. Benton ; while two ar- 
ticles by Chas. T. Knipp deal respectively with 
the employment of the bicyle wheel in illustra- 
ting the principles of the gyroscope, and with a 
new form of automatic temperature regulator. 
The former article describes a number of simple 
experiments with an ordinary bicycle wheel 
which are readily performed, and at the same 
time illustrate very strikingly the properties of 
the gyroscope and gyroscopic pendulum. Ex- 
periments are described by E. C. Roberts to 
determine whether the dielectric constant is 
altered by a magnetic field. The results are 
wholly negative. 


THE January number of the American Jour- 
nal of Mathematics (Vol. X XIII., No. 1), contains 
the following articles: ‘Die Typen der line- 
aren Complexe rationalen Curven im R,,’ by 8. 
Kantor; ‘Transformation of Systems of Linear 
Differential Equations,’ by E. J. Wilczynski ; 
‘Distribution of the Ternary Linear Homo- 
geneous Substitutions in a Galois Field into 
Complete Sets of Conjugate Substitutions,’ by 
L. E. Dickson ; ‘ Distribution of the Quaternary 
Linear Homogenous Substitutions in a Galois 
Field into Complete Sets of Conjugate Substi- 
tutions,’ by T. M. Putnam; ‘On the Deter- 
mination and Solution of the Metacyclic Quintic 
Equation with Rational Coefficients,’ by J. C. 
Glashan ; ‘Construction of the Geometry of 
Euclidean n-Dimensional Space by the Theory 
of Continuous Groups,’ by E. O. Lovett; ‘A 
Table of Class Numbers for Cubic Number 
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Fields,’ by L. W. Reid; ‘On Certain Proper- 
ties of the Plane Cubic Curve in Relation to 
the Circular Points at Infinity,’ by R. A. 
Roberts. The number contains a portrait of 
the venerable ex-mathematician, George Sal- 
mon, Provost of Trinity College, Dublin. 


The Popular Science Monthly for February has 
for its leading article ‘Huxley’s Life and 
Work,’ by Lord Avebury, being the first Hux- 
ley Memorial Lecture of the Anthropological 
Institute of Great Britain. ‘ Malaria,’ by Geo. 
M. Sternberg, being the address of the Presi- 
dent of the Philosophical Society of Washington, 
gives a résumé of our knowledge of this subject 
and brings it up to date. ‘A Study of British 
Genius,’ by Havelock Ellis, is based on the 
Dictionary of National Biography and this, the 
introductory paper ofa series, explains how the 
selections were made and gives the names of 
those selected. ‘The Weather vs. the News- 
papers,’ by Harvey Maitland Watts, is an excel- 
lent brief exposition of the main facts of weather 
phenomena and of the general misunderstand- 
ing by the press and public. A brief and inter- 
esting article on ‘The Philippines Two Hun- 
dred Years Ago,’ by E. E. Slosson, is culled 
from the writings of Father Dominick Fernandez 
Navarette and Dr. John Francis Gemilli Careri. 
‘The Prehistoric Tombs of Algeria’ are de- 
scribed by Alpheus 8. Packard. Charles L. 
Bristol treats of ‘The York Aquarium,’ and in 
‘Chapters on the Stars,’ Simon Newcomb dis- 
cusses their clustering, the Milky Way, and 
stars with waning brightness. Finally Oliver 
C. Farrington, in ‘ A Ceatury of the Study of 
Meteorites,’ gives a brief summary of our 
knowledge of these bodies. Discussion and 
Correspondence comprises two contributions 
that especially deserve to be read, the one ‘A 
Defense of Christian Science’ as a fine example 
of this peculiar style of ‘scientific’ writing ; 
the other ‘Mr. Tesla’s Science,’ for its tem- 
perate criticism of certain kinds of ‘science.’ 
The departments of ‘Scientific Literature and 
the Progress of Science’ contain much good 
reading. 

Bird Lore for February opens with an article 
on ‘Pelican Island Revisited,’ by Frank M. 
Chapman, withnumerous and admirableillustra- 
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tions from photographs by the author. ‘ Elliott 
Coues on Audubon’ is a verbatim report of an 
address delivered by Dr. Coues before the Ameri- 


.can Ornithologists’ Union in 1897, and this is 


followed by ‘‘Three Letters to Audubon’s 
‘Kentucky Lads’ ”’ (his sons Victor and John), 
contributed by Maria R. Audubon. ‘An Ad- 
irondack Lunch Counter,’ with illustrations, 
describes the habits of some of the winter vis- 
itors. The second series of ‘ Birds and Seasons’ 
discusses the birds to be met during February 
and March in various sections of the country, 
and then comes ‘ The Christmas Bird Census,’ 
giving a list of the birds noted on that day at 
various places from Massachusetts to California 
and Canada to Louisiana. There isan interest- 
ing paper, by C. William Bebee, of a pair of 
Bald Eagles in the New York Zoo, who built a 
nest and have placed therein a good-sized stone 
on which they sit. Reviews and the depart- 
ment devoted to the Audubon Societies complete 
the number. 


The Vermonter, St. Albans, Vt., C. S. Forbes, 
publisher, begins the year in magazine form and 
proposes to print monthly articles on the his- 
tory, science and mineral interests of Vermont. 
The February number contains an interesting 
article on the geology of Vermont by Professor 
Henry M. Seely, of Middleburg College. 

THE University of Missouri is about to pub- 
lish, under the editorship of Frank Thilly, 
professor of philosophy, a series of University 
Studies, containing contributions by members of 
the faculty and graduate students. 


SOCIETIES AND ACADEMIES. 
PHILOSOPHICAL SOCIETY OF WASHINGTON. 
Ar the 529th meeting held February 2, 1901, 

three reports were made of observations during 
the solar eclipse of May 28, 1900. 

Professor S. P. Langley reported on the Smith- 
sonian observations at Wadesboro, N. C., ex- 
hibiting many lantern slides of the apparatus 
used and superb photographs of the corona and 
sky. He stated that direct photographs were 
taken showing the moon 15 inches in diameter» 
dnd that the bolometric work, performed by 
Mr. Abbot, showed the heat from the corona to 
be only five eighty-fifths of that received from 
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the full moon. He dealt particularly with the 
interest that attached to further photography 
of the region of the sun independently of the co- 
rona, and pointed out that with a wider shadow 
track, such as might be expected in Sumatra in 
next May, there was reason to expect that stars 
as small as the ninth magnitude might be se- 
cured; and he showed that on a reasonable 
supposition as to brilliancy the diameter of 
such a body might be supposed to be something 
like the one one-hundredth part of that of 
Mercury, or in a rough way, one-tenth of a 
second on the solar disk. The observers were 
aided of course by irradiation in seeing this as 
a star, while on the surface of the sun he could 
say from a good deal of experience that such a 
body would be invisible. 

The argument against the existence of a zone 
of such small bodies, from their never having 
been seen on the sun’s face, was therefore in- 
conclusive. He did not himself look forward 
with confidence to any new discovery being 
made in this direction, but he was encouraged 
by the opinion of a very competent adviser to 
think that the observation was worth repeating 
under better conditions. It was also desirable 
to repeat and extend the observations on the 
heat of the inner corona made at the late 
eclipse, and he had decided to send out a very 
small expedition to Sumatra in the immediate 
charge of Mr. C. G. Abbot, of the Smithsonian 
Astrophysical Observatory. The ultimate sta- 
tion in the interior of the island has not yet 
been determined. 

Professor 8. J. Brown, of the Naval Obsery- 
atory, showed slides from some of the photo- 
graphs taken by his party in North Carolina, 
those of the flash spectrumibeing specially inter- 
esting, and other slides from Mr. Burekhalter’s 
photographs in which the outer portions of the 
corona had a progressively longer exposure 
than the inner parts. 

Dr. L. A. Bauer reported on ‘The Coast and 
Geodetic Survey, Magnetic Observations Dur- 
ing the Late Eclipse.’ Records from several 
stations within and without the belt of totality 
showed that at all of them the regular morning 
change of declination was interrupted very 
nearly at the time of totality and reversed in 
direction for half an hour to an hour, the aver- 
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age magnitude of the reversed movement being 
about 30 seconds, while the probable error of 
a reading is not over 3 seconds. At one sta- 
tion the intensity was observed, and here a 
similar reversal of the regular change was noted, 
amounting to three times the probable error of 
a reading, the intensity being diminished. No 
satisfactory explanation has yet been given of 


these reversals. 
CHARLES K. WEAD, 


Secretary. 


BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 333d meeting was held on Saturday even 
ing, January 26th, and was devoted toa dis- 
cussion of the question of ‘Former Land Con- 
nections between Asia and North America.’ 
In introducing the subject F. A. Lucas said the 
questions to be considered were the existence 
and probable geologic time of such connections 
and their place, whether by way of the Aleu- 
tian Islands or across Bering Strait. The dis- 
tribution of the North American sheep and 
brown bears, the presence of abundant and 
comparatively fresh remains of the northern 
mammoth, Hlephas primigenius in the north- 


' west, and the fact that the remains of a bison, 
,B. crassicernis, were found in Alaska only 


pointed to a rather recent and brief land con- 
nection. Hints of a much earlier land connec- 
tion were shown by the existence of a fossil 
Nemorhedus in Colorado and by the occurrence 
of the southern mammoth, Elephas columbi, from 
Oregon southwards and eastwards. 

Theo. Gill said that the fossils and recent 
mammals pointed to a recent brief connection 
between the continents, but that a more ancient 
one was indicated by the distribution of certain 
fresh-water fishes. The pike, Lucius lucius, 
was common to Europe, Asia and America and 
the nearest allies of the American Polyodon and 
Scaphirhynchus were Psephurus and several rela- 
tives of Scaphirhynchus found in Asia. These 
fishes were of old types, while the existing 
Cyprinoid fishes so characteristic of the streams 
of North America did not occur in Asia. 

W. H. Dall discussed the geology of the 
contiguous portions of Asia and North America, 
and described the hydrographic and climatic 
conditions existing in Bering Sea, saying that 
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owing to the depth of water and configuration 
of the bottom between the western Aleutian 
Islands and Asia no land connection could have 
taken place there. That even man could have 
crossed at this point on the ice was also out 
of the question, as the pack ice rarely reached 
even the easternmost islands of the chain. The 
speaker spoke of the conditions under which the 
excrement of the Mammoth was found in the 
body of land ice about Kotzebue Sound, as this 
showed that the animal actually traveled over 
the ice now in place. The water of Bering 


Strait was stated to be so shallow that it might 


readily have been filled with ice during the 
glacial period, and the Mammoth might have 
crossed over this ice bridge. 

F. VY. Coville discussed the character and 
distribution of the vegetation of the adjacent 
regions, stating that the absence of trees, com- 
mon to the adjacent portions of Asia and 
North America, showed that there could have 
been no recent land communication of any long 
duration. The smaller plants pointed to a 
brief recent union of the continents. — 

L. Stejneger said that the genus Alligator of 
the southern United States also occurred in 
Asia, and the nearest relatives of the hell- 
bender, Cryptobranchus, of the eastern United 
States were the giant salamanders of Japan 
and western Asia, and that these facts indicate 
an old land connection of long duration. The 
existence of a circumpolar fauna, which had 
been lightly treated by previous speakers, also 
appeared to Dr. Stejneger to corroborate the evi- 
dence of the reptiles and batrachians. 

F. A. Lucas. 


ANTHROPOLOGICAL SOCIETY OF WASHINGTON. 


THE 812th meeting was held on January 
29th. 

Dr. George M. Kober exhibited an antique 
German clock which he collected in Hesse 
Darmstadt. This clock, though only 125 years 
old, is closely patterned after the clock of 
Henry de Wyck (1364). 

W J McGee gave an interesting account of his 
explorations in Sonora, Mexico, andin Southern 
Arizona. The search for the Tepoca Indians, 
relatives of the Seri, which was the principal 
object of the expedition, proved futile, the Te- 
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pocas recently having disappeared from their 
former location. Mr. McGee also visited the 
Cocopas living on the tide flats near the mouth 
of the Colorado in an isolated locality. It was 
observed that the Cocopas are not fishermen, 
though their situation offers great advantages 
for that pursuit. They practise agriculture in 
a primitive manner and make use of few intro- 
duced plants. These Indians are declining 
rapidly in number, the chief cause stated by 
Mr. McGee being the adoption of European 
clothing. Mr. McGee during this expedition 
found along the Colorado a new method of pic- 
ture writing, pebbles having been removed 
from an even gravelly surface to form various 
designs. 

Owing to the illness of the President, Pro- 
fessor W. H. Holmes, the exhibition and un- 
wrapping of a Peruvian mummy by Professor 
Holmes and Walter Hough was postponed. 

Major Powell’s important paper on ‘ Phi- 
lology’ occupied the greater part of the evening 
and was discussed by Albert S. Gatschet and 
Alice C. Fletcher. The paper is the fourth of 
a series of five on Demonomy, or human activ- 
ities. Major Powell in a closely reasoned paper 
treated of language under the heads of emotional 
language, oral language, gesture language, 
written language and logistic language. His 
treatment of emotional language was especially 
attractive. He insisted that languages were 
formerly more numerous than now, the ten- 
dency being toward coalescence. 

At the close of the paper the discussion was 
participated in by P. B. Pierce, Rev. Henry 
M. Baum, J. H. McCormick and W J McGee. 

WALTER HouGu. 


CHEMICAL SOCIETY OF WASHINGTON. 


THE regular meeting was held on Janu- 
ary 10, 1901. The following officers were 
elected for the ensuing year: President, Mr. V. 
K. Chestnut ; Vice-Presidents, Dr. W. F. Hille- 
brand, Dr. F. K. Cameron; Secretary, Mr. L. | 
S. Munson; Treasurer, Mr. F. P. Dewey ; Ad- 
ditional Members of the Executive Committee, 
Dr. H. N. Stokes, Dr. H. C. Bolton, Mr. E. E. 
Ewell, Mr. L. M. Tolman. 


WILLIAM H. Krue, 
Secretary. 
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SECTION OF ANTHROPOLOGY AND PSYCHOLOGY 
OF THE NEW YORK ACADEMY OF SCIENCES. 


A REGULAR meeting of the Section was held 
on January 28th. A paperon ‘Certain Racial 
‘Characteristics of the Base of the Skull’ was 
presented by Dr. A. Hrdlicka. The paper 
dealt with the middle lacerated foramen, the 
petrous portions of the temporal bones and the 
styloid. The author demonstrated the differ- 
ent stages of development of these parts in 
primates and at different stages of life in the 
whites, and the differences of those parts, fully 
developed, in the negroes, Indians and whites. 
In the adult whites the average middle lacer- 
ated foramen is large, the petrous portions ap- 
pear considerably sunken (bulging of surround- 
ing parts), the styloid is well developed. In 
the Indian the foramen is but a moderate size, 
in negro small, in apes absent ; the petrous por- 
tions are less sunken in the Indian than in the 
white, on, or almost on, the level with the sur- 
‘rounding parts in the negro, bulging more or 
less beyond these in the primates; the styloid 
is in the majority of cases small in the negro 
and small to rudimentary in most of the In- 
dians. Where the styloid is rudimentary, the 
vaginal process often plays a compensatory part. 
In whites all the mentioned stages of the parts 
described may be observed at different periods 
of life. Brain development accounts for the 
differences in the size of the middle lacerated 
foramen and the relative position of the petrous 
portions. 

The second paper wason ‘The Alsea Indians 
of Oregon’ and was read by Dr. Livingston 
Farrand. The paper reported observations 
made by the author on the language customs 
and traditions of this tribe. 

CHARLES H. Jupp, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
FREE SPEECH IN UNIVERSITIES 


RECENT events in certain American univer- 
‘sities have again raised the old question as to 
the right of the professor to freedom of speech. 
Sensational reports in the newspapers have 
loosened floods of sympathy for the alleged 
victims of tyranny, and the popular belief is 
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that great wrong has been done. Whether this 
belief is correct or not, few men are in a posi- 
tion to know, for the complete evidence has 
not been made public, and in default of that 
no reasonable criticism is possible. But a dis- 
cussion of the principles involved in such cases 
is in order, and, indeed, it seems to be most 
necessary. 

That a university professor should be free to 
teach his honest convictions would seem at 
first sight to be a most reasonable proposition. 
But the rights of the teacher are not absolute ; 
they are limited by the rights of the pupils 
and the rights of the institution in which he 
is employed. The institution must protect its 
own dignity and reputation; the student is 
entitled to protection against obvious error and 
against the wastage of his time; and to these 
rights the rights of the professor are subordi- 
nate. 

Suppose for example that a professor of 
mechanics should spend his time in teaching 
his class the possibility of perpetual motion. 
Or thatthe professor of mathematics should try 
to demonstrate in the class-room the squaring 
of the circle. Or that the professor of astron- 
omy should denounce the heliocentric theory 
of the solarsystem and adopt themedizval teach- 
ings of Cosmas Indicopleustes. His right to 
freedom of teaching would avail him little, and 
he would be promptly invited to resign his 
position. The right of the professor to teach 
is conditioned by the right of the pupil to learn, 
and the latter right is entitled to first consid- 
eration. The teacher has no right to teach 
nonsense nor to waste the time of his students 
over his own personal vagaries. Irrespon- 
sible freedom of speech or of teaching is plainly 
inadmissible ; a point which certain sentimental- 
ists have failed to see. 

The present controversy, however, has not 
dealt with obvious questions of truth or error, 
but with subjects which are still under discus- 
sion and unsettled. In sociology and econom 
ics we find the chief difficulties, and here the 
rights of the professor are not quite so clear. 
Still, the responsibility on his part remains, and 
it cannot be honestly evaded. Ifa professor of 
sociology, speaking in his class-room, should 
denounce the present institution of marriage 
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and advocate either polygamy or free love, his 
honesty of purpose, his right to teach his 
views, would not protect him from dismissal. 
This is an extreme case, a case not likely to 
arise, but it serves to illustrate the principles 
at issue. All the rights of the professor are 
governed by reasonable limitations. 

Unfortunately, at the present time, the lead- 
ing economic and social questions are partly 
political in their nature. Their public discus- 
sion is almost wholly partisan, rarely scientific, 
and violent passions are easily aroused. 
The tariff, the coinage, the question of the so- 
called trusts are all alive in the public mind, 
and the professor of economics therefore stands 
on very precarious ground. What are his 
rights and his duties now? They are still lim- 
ited, and his responsibilities are greater than 
ever. 

Whatever a teacher may be in his private life, 
his personal bias is to be put under strict con- 
trol the moment he enters his lecture room. 
There the partisan is out of place, and the in- 
terests of science rule. The professor now 
should cease to be an advocate, seeking to win 
converts, and become the equivalent of a judge 
who sums up the case before a jury. He must 
be fair, judicial, tactful and dignified; and 
failure in any one of these particulars is a seri- 
ous limit to his usefulness. He may believe in 
free trade, but he should give the evidence and 
arguments upon both sides of the question. If he 
neglects to do this he defrauds .the students of 
their rights and isa failure as ascientific teacher. 
He need not efface himself, he need not suppress 
his preferences, but he must be fair and thor- 
ough. The pupil can not understand an eco 
nomic controversy without hearing both sides, 
and his rights in this respect are entitled to con- 
sideration. The class-room is no place for 
political tirades, nor for partisan denuncia- 
tion, either of institutions or of individuals; it 
should be sacred to honest scientific discussion, 
regardless of parties or persons. A want of tact 
upon the part of the teacher, a lack of dignity 
in his treatment of a doubtful question, may 
easily become a source of trouble and justly lead 
to his dismissal. 

That some teachers may have been unfairly 
treated I will not deny, for in the conflict of 
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rights it is sometimes difficult to strike an even 
balance. What I have said applies to general 
principles, not to any special, concrete cases. 
Each case stands upon its individual merits, 
which are rarely known except to the parties 
who are immediately affected. The principles, 
however, are Clear, and should be borne in mind 
whenever the management of a university is 
criticized. The latter may be in the right, de- 
spite appearances; and it is quite conceivable 
that a teacher may be in the wrong. 
F. W. CLARKE. 


SHORTER ARTICLES. 


THE RELATION OF SEEDINESS TO QUALITY IN 
MELONS. 


In the Memoirs of the Torrey Botanical Club, 
Vol. 1, No. 4, issued May 30, 1890, the late 
Dr. EH. Lewis Sturtevant contributed an article 
on ‘Seedless Fruits’ in which he presented a 
large amount of data compiled from various 
sources relative to seedless fruits as correlated 
with quality. Some of his statements I quote 
as follows: ‘‘ There seems to exist in fruits a 
correlation between seedlessness and quality, 
especially when that quality is expressed by 
the term tenderness of tissue.’’ ‘‘ The better 
varieties of the apple usually contain some 
abortive seeds, and are sometimes individually 
to be found seedless. As a rule, where there 
is a tendency to abortive seeds, the larger and 
finer the apple the greater the number of abor- 
tive seeds.’’ ‘‘ Melons of the highest quality 
contain fewer seed than do varieties of medium 
or inferior quality, as I have often observed. 
This even seems to hold true as between indi- 
vidual fruits of the same variety to a marked 
extent.’’ 

In the autumn of 1893, my assistant, Mr. 
Cranefield, made a study of thirty-five musk- 
melons to ascertain to what extent Dr. Sturte- 
vant’s conclusions would be verified. The 
data have been preserved, but the results have 
not before been published. 

These melons were the result of a cross be- 
tween the Algiers cantaloupe and several 
‘American varieties. The fruits were picked 
when the stem readily detached, and. weighed 
on a torsion balance that is sensitive to the 
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tenth of a gram. They were then cut into 
halves and the seeds were taken out and 
weighed with the adhering pulp, after which 
the seeds were removed from the pulp, wiped 
as dry as possible on a towel and weighed. 
The percentage of seeds was computed by di- 
viding the weight of the seeds by the weight 
of the melon. The diameter of the melon was 
then measured, also the thickness of the flesh 
and ofthe rind. The flesh was then tested for 
firmness, texture and flavor. The flayor was 
rated on the scale of five as best. 

In five melons rated poorest in flavor, the 
weight of the seeds averaged 1.636 per cent. 
of that of the melon; in five rated of best 
quality, the weight of the seeds averaged 1.34 
per cent. of that of the melon. 

In five melons of ‘coarse’ texture, the 
weight of the seeds averaged 1.764 per cent. of 
that of the melon ; in five of ‘ fine’ texture, the 
weight of seeds averaged 1.364 per cent. of that 
of the melon. 

In five melons having the thickest flesh, the 
weight of the seeds averaged 1.53 per cent. of 
that of the melon ; in five having the thinnest 
flesh, the weight of seeds averaged 1.54 per cent. 
of that of the melon. 

In five of the heaviest melons, the weight of 
the seeds averaged 1.34 per cent. of that of the 
melon ; in five of the lightest, the weight of the 
seeds averaged 1.684 per cent. of that of the 
melon. ; 

It appears that so far as texture of flesh and 
flavor are concerned, Dr. Sturtevant’s con- 


clusions were verified. \ 
E. S. Gorr. 
WISCONSIN AGRICULTURAL EX- 

PERIMENT STATION. 


PREDETERMINED EVOLUTION. 


THE American Redstart (Setophaga ruticilla) is 
structurally very widely separated from the true 
Redstart (Ruticilla phenicurus) of Hurope, and 
yet outwardly resembles it to an extraordinary 
degree. This fact has caused Professor Alfred 
Newton (Ency. Brit., XX., 318) to write as fol- 
lows: ‘‘The wonderful likeness, coupled of 
course with many sharp distinctions, upon which 
it would be impossible to dwell, between the 
birds of these two genera of perfectly distinct 
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origin, is amatter that must compel every evo- 
lutionist to admit that we are as yet very far 
from penetrating the action of creative power, 
and that especially we are wholly ignorant of 
the causes which in some instances produced 
analogy.’’ 

Cases of this sort may excite our wonder, but 
they are much more common than is often real- 
ized. In New Mexico and Arizona we have a 
series of numerous species of snails, which pos- 
sess shells in no way distinguishable, except in 
a specific sense, from those of the genus Poly- 
gyra, which is dominant in the eastern States. 
During the last two years the anatomy of several 
of these species has become known, and it turns 
out that they are not even closely allied to 
Polygyra, but represent a peculiar genus which 
has been named Ashmunella (Pilsbry and Cock- 
erell). In Arizona and southern New Mexico 
there is another series of snails, which has 
nearly the shell of Epiphragmophora, a genus of 
the Pacific coast. The species were always re- 
ferred to the last-mentioned genus until Pro- 
fessor Pilsbry recently dissected one of them, 
E. hachitana of Dall. It then appeared that we 
had here another perfectly distinct genus, which 
was named Sonorella (Pilsbry). But not only 
do these interesting resemblances occur between 
species of our continent ; they are seen equally 
between species of different continents. Some 
of the California species of Epiphragmophora so 
closely resemble the European Arionta that 
naturalists were for a long time deceived. I 
have recently had occasion to notice the extra- 
ordinary resemblance between certain Japanese 
snails and those of the United States. Thus, 
Eulota connivens (Pfr.) of Japan might easily be 
taken for Sonorella hachitana of Arizona; and 
Eulota mereatoria (Gray) is remarkably similar 
to Epiphragmophora fidelis (Gray), the first being 
from Japan, the second from Oregon. 

Is it possible that we may find a real, if im- 
perfect, parallel between this independent de- 
velopment of similar species and the develop- 
ment of diverse cells in the metazoa? A human 
being, for instance, contains innumerable cells 
of very diverse nature, all descended directly 
from the ovum or germ-cell. If these cells 
were not parts of an organic whole, but lived 
separate lives, we should speak of their descent 
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from a primitive common ancestor (the germ- 
cell) and their evolution in the course of count- 
less generations into distinct genera and species. 
Coues, in fact, has gone so far, in writing of 
bird-anatomy, as to treat the different kinds of 
cells as pertaining to several genera and species, 
which he names. 

But we are here met by the extraordinary 
fact that all this complicated development and 
evolution is repeated anew in every individual, 
and that, speaking broadly, the course of cel- 
lular evolution is predetermined in the germ. 
This fact is so commonplace to us that we have 
ceased to realize the wonder of it, or its possible 
significance as a hint of the method of evolu- 
tion among species. 

Why may it not be that the evolution of spe- 
cies, to a greater or less extent, is similarly 
predetermined, and that here is to be found the 
explanation of the phenomena described in the 
beginning of this note? If life exists in Mars, 
a knowledge of it would go far toward answer- 
ing such a question. How much similarity 
would there be between creatures evolved on 
two planets, with all the diversity of conditions 
which this implies ? 

T. D. A. COCKERELL. 
East LAS VEGAS, N. M., 
January 29, 1901. 


NOTES ON PHYSICS. 
NON-PERMANENCE OF WEIGHT. 


EXPERIMENTS by Heydweiller (Phys. Zeitschr. 
Aug. 25, 1900), similar to those of Landolt 
(Zeit. fiir Phys. Chem., 12, p. 1, 1893), seem to 
show that a slight change of total weight ac- 
companies some chemical reactions. These 
experiments have been interpreted by some re- 
viewers as throwing doubt upon the axiom 
of the conservation of matter. This axiom is 
not, however, incompatible with variation of 
total weight in chemical or even in physical 
changes. If it should be found, for example, 
that the weight of a given amount of lead and 
of a given amount of oxygen varied with phys- 
ical and chemical conditions, a standard state of 
lead and a standard state of oxygen would have 
to be adopted in which state these substances 
would always have to be weighed, and the 
principle of the conservation of matter would 
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have to be stated thus: Given so much lead 
and so much oxygen, measured by weighing 
under standard conditions, then, whatever 
changes these substances undergo, the amount 
of each is found to be unchanged if both are 
brought back to standard conditions and 
weighed. 

Variation of weight with physical and chem- 
ical conditions would, no doubt, throw light 
upon the nature of gravitation, but if such a 
variation becomes established it will have but 
little disturbing influence upon the notion of 
the indestructibility of matter. 

In the light of Professor Fessenden’s elec- 
trical theory of gravitation, it would seem that 
the change of state most likely to produce a 
change of weight would be the dissolving of an 
electrolytic salt in water. For, assuming elec- 
trolytic dissociation to be a separating of posi- 
tively and negatively charged atoms or ions, 
the region throughout which the electric force 
of the atom is exerted would be greatly ex- 
tended by the dissociation. 


THE ELECTRO-MAGNETIC THEORY OF RADIA- 
TION, 


Proressor M. PLANCK, of Berlin, published 
some months ago a derivation of the formula 
connecting energy and wave-length in the spec- 
trum of a black body at a given temperature, 
the derivation being based upon the notion of 
an electrical resonator enclosed in a space sur- 
rounded by perfectly reflecting walls. . It is re 
markable that this formula should agree with 
the formula of Stefan obtained by thermody- 
namical considerations. In the Verhandlungen 
d. Deutschen Phys. Gesellschaft, for December 
1900, Professor Planck has given an outline 
of some work, soon to be published in full, in 
which he applies the method of probabilities to 
the determination of the partition of energy 
among a vast number of electrical resonators 
enclosed within a reflecting boundary. A con- 
sequence of the theory developed by Pro- 
fessor Planck, which gives some check upon its 
legitimacy, is a formula which permits the cal- 
culation of the number of actual molecules of 

“any salt in a gram-molecule (the number of 
atoms in a gram of hydrogen), the basis of the 
calculation being the energy curve of the spec- 
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trum of a black body as determined by Lummer 
and Pringsheim and by Kurlbaum. It is thus 
found that an atom of hydrogen weighs 1.64 < 
10 —* grams. Professor Planck compares this 
result, together with other results depending 
upon it, with previous approximate determina- 
tions of this quantity, and he remarks that the 
values determined by his formula are not ap- 
proximations, but that the calculations are ab- 
solutely valid, provided that his theory is true. 
W.S. F, 


NOTES ON INORGANIC CHEMISTRY. 

In an article by Berthelot in the Annales de 
Chimie et de Physique on Egyptian gold, it appears 
that in the earliest epochs, argentiferous alluvial 
gold was used for coins and other articles. Only 
later, from the time of Croesus down, was the 
gold refined. The period of manufacture can 
be approximately told by analysis, owing to 
the rarity of minerals which yield gold free 
from silver. Specimens of gold from the fifth 
and twelfth dynasties show about four per cent. 
of silver, but those from the Persian epoch 
consist of almost pure gold. 


In a recent number of the Chemical News, Dr. 
J. H. Gladstone gives an account of analyses 
made of specimens of gold leaf from Egyptian 
mummies, supplementing the work of Ber- 
thelot spoken of above. Down to the time 
of the eighteenth dynasty the foil is evidently 
made from the native alloy, containing from 
four to eighteen per cent. of silver, the lat- 
ter alloy closely approaching electrum. The 
specimens from the first dynasty show a simi- 
larity of composition, coming from a single 
source, but those from the later dynasties differ 
among themselves, and evidently had different 
origins. Little copper is found in any of the 
foils. A very thin superficial crust of chlorid 
of silver is found in some of the foil, indicating 
a slow diffusion of one part of the alloy—the 
silver—till it reaches the outside surface, where 
it meets with the chloride that exists in the 
sands of the desert. That the Egyptians 
were acquainted with different qualities of 
gold is evidenced by the Harris papyrus, 
containing the annals of Rameses III., about 
B. C. 1200, where mention is made of gold, 
pure gold, good gold, white gold, best gold, 
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gold of the second quality, fine gold of the 
land, gold of the land of Koebti, and of 
Kush. 


THE recent cases of poisoning in England 
from arsenic contained in beer, and the differing 
results obtained by the chemists who have ana- 
lyzed the beer in question, have given rise to an 
extended discussion in the Chemical News and 
elsewhere, as to the value of the tests for arse- 
nic which are commonly relied upon to detect 
and estimate the amount of arsenic in suspected 
substances. This discussion is well timed, for, 
in the whole field of toxicology, no substance 
is more frequently to be tested for than arse- 
nic. The test most generally depended on is 
Marsh’s, and this is taught in almost every 
laboratory, of college and medical school. As 
a matter of fact, while this test is thoroughly 
reliable in the hands of a skilled analyst, it is 
beset with so many difficulties, which interfere 
with its accuracy, that it is of little value ex- 
cept when carried out by a chemist who has had 
long experience with it ; indeed in the hands of 
a neophyte it is often wholly misleading. This 
is well shown in the recent cases, where the re- 
sults obtained by the different analysts were very 
conflicting. On the other hand, even with un- 
skilled chemists, Reinsch’s test, when properly 
carried out, is thoroughly to be depended on, 
and is under ordinary circumstances more deli- 
cate than that of Marsh. Not the least of its 
advantages is the fact that it requires but a 
short time and the simplest apparatus only. 
Its value is well brought out by no less an 
authority than A. H. Allen, writing in the 
Chemical News. It is greatly to be hoped that 
the present agitation will result in placing 
the tests for arsenic on their proper relative 
basis. 


SOMETIME since attention was called in this 
column to the fact that in the examination of 
quite a number of canned goods, tin was found 
present in every instance. A paper on the 
same subject by F. Wirthle has appeared in the 
Chemiker Zeitung, dealing with canned meat, 
mostly beef. ‘The goods were from one to five 
years old, and in each case tin was found, and, 
as was also true of the experiments above re- 
ferred to by Cowan and the writer, only the 
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slightest trace oflead. The quantity of tin found 
increased from year to year, as would have been 
inferred from the greater corrosion in the in- 
terior of the can in the older specimens. 
Wirthle concludes that the tin was in the form 
of the basic chlorid, and due to the action of 
the common salt in the meat, though in one in- 
stance the sulfid of tin was found. On the 
other hand tin was found by Cowan in canned 
fruits and tomatoes, and by Weber in canned 
pumpkins. It is greatly to be wished that a 
series of experiments should be carried out 
with a view of determining the effect of tin in 
small quantities upon the human organism, for 
little is known of its physiological action. 
From the amounts which are constantly in- 
gested with canned goods, and seemingly with- 
out injury, it is to be inferred that it has little 
if any deleterious action, but it would be well 
were this established. 


In this connection, Roman and Dellue eall 
attention in the Journal de Pharmacie et de 
Chimie to the presence of zinc in some samples 
of 95 per cent. alcohol examined by them. 
Since similar aleohol showed a reaction for zine 
after being kept in contact with galvanized iron 
scrap for two days, the presence of the zinc in 
alcohol was accounted for by its having been 
kept, as is often the custom, in a galvanized 


iron vessel. 
Vo Ib, Bl, 


THE U. 8S. NAVAL OBSERVATORY. 

THE Naval Appropriation Bill, as passed by 
the Senate, contains the following provisions, 
authorizing the appointment of a board of visi- 
tors to the Naval Observatory and incidentally 
requiring the superintendent to be a line officer 
of the Navy : 


For the expenses of the board of visitors to the 
Naval Observatory, two thousand dollars. There 
shall be appointed by the President from persons not 
officers of the United States a board of six visitors to 
the Naval Observatory, four to be astronomers of high 
professional standing and two to be eminent citizens 
of the United States. Appointments to this board 
shall be made for periods of three years, but provision 
shall be made by initial appointments for shorter 
terms so that two members shall retire in each year. 
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_ Members of this board shall serve without compen- 


a 


sation, but the Secretary of the Navy shall pay the 
actual expenses necessarily incurred by members of 
the board in the discharge of such duties as are as- 
signed to them by the Secretary of the Navy or are 
otherwise imposed upon them. ‘The board of visitors 
shall make an annual visitation to the Observatory at 
a date to be determined by the Secretary of the Navy, 
and may make such other visitations not exceeding 
two in number annually by the full board or by a duly 
appointed committee as may be deemed needful or ex- 
pedient by a majority of the board. The board of 
visitors shall report to the Secretary of the Navy at 
least once in each year the result of its examinations 
of the Naval Observatory as respects the condition of 
buildings, instruments, and apparatus, and the effi- 
ciency with which its scientific work is prosecuted. 
The board of visitors shall prepare and submit to the 
Secretary of the Navy regulations prescribing the 
scope of the astronomical and other researches of the 
Observatory and the duties of its staff with reference 
thereto. When an appointment or detail is to be 
made to the office of astronomical director, director of 
the Nautical Almanac, astronomer, or assistant as- 
tronomer, the board of visitors may recommend to the 
Secretary of the Navy a suitable person to fill such 
office, but such recommendation shall be determined 
only by a majority vote of the members present at a 
regularly called meeting of the board held in the city 
of Washington. The Superintendent of the Naval 
Observatory shall be a line officer of the Navy of a 
rank not below that of captain. 


This is what Senator Chandler promised as 
legislation to improve the management of the 
Observatory, but it is not likely to meet with 
the approval of those interested in the efficiency 
A board of visitors of this 
character has but little real power, whereas it 


of the institution. 


would serve as an excuse for any shortcomings 
there may be in the work of the Observatory. 
The board may recommend persons to fill va- 
cancies in the staff, but it is not clear that the 
Secretary of the Navy is under any obligations 
to follow its recommendations. The astron- 
omers apparently remain naval officers and the 
‘These 


provisions make it still more desirable to urge 


superintendent must be a line officer. 


the passage of Senator Morgan’s bill, presented 
in the last issue of this JOURNAL. 
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THE DEPARTMENT OF AGRICULTURE. 
THE provisions reorganizing certain divisions 
of the Department of Agriculture which, as we 
noted last week, were omitted from the appro- 
priation bill as it passed the House have been 


reinserted by the Senate. The four bureaus 


provided and the staffs, as the bill now stands, 
are as follows: 


Bureau of Plant Industry.—One plant physiologist 
and pathologist, who shall be chief of bureau, $3,000 ; 
1 plant pathologist, $2,500; 1 botanist, $2,500; 1 
pomologist, $2,500 ; 1 agrostologist, $2,500 ; 1 assist- 
ant pathologist, $1,800 ; 1 assistant botanist, $1,800 ; 
1 assistant pomologist, $1,800 ; 1 assistant agrostolo- 
gist, $1,800; 2 clerks, class 3, $3,200; 3 clerks, class 
2, $4,200 ; 3 clerks, class 1, $3,600; 5 clerks at $1,000 
each; $5,000; 2 clerks at $900 each, $1,800 ; 2 clerks 
at $840 each, $1,680 in all, $39,680. 

Bureau of Forestry.—One forester who shall be chief 
of bureau, $3,000 ; 1 assistant forester, $2,500 ; 1 as- 
sistant forester, $1,800 ; 1 assistant forester, $2,000 ; 
1 chief clerk, $1,800 ; 1 stenographer, $1,200 ; 1 field 
assistant, $1,500 ; 1 field assistant, $1,400 ; 1 field as- 
sistant, $1,200 ; 1 field assistant, $1,000 ; 1 field as- 
sistant, $720 ; 10 collaborators at $300 each, $3,000 ; 
1 clerk class 3, $1,600; 1 photographer, $1,200; 1 
computer, $1,000; 3 clerks, class 1, $3,600 ; 2 clerks 
at $1,000 each, $2,000 ; 4 clerks at $900 each, $3,600 ; 
7 clerks at $720 each, $5,040 ; in all, $39,160. 

Bureau of Chemistry.—One chemist, who shall be 
chief of bureau, $3,000 ; 1 assistant chemist, $2,500 ; 
1 assistant chemist, $1,800; 1 assistant chemist, 
$1,600; 2 clerks, class 1, $2,400 ; in all, $11,300. 

Bureau of Soils.—One soil physicist who shall be 
chief of bureau, $3,000 ; 1 scientist, $2,500 ; 1 scien- 
tist, 1,800 ; 1 scientist, $1,000 ; 1 chief clerk, $2,000 ; 
1 stenographer, $1,200; 3 clerks, class 1, $3,600 ; 
1 clerk, $1,000 ; 1 clerk, $840, 1 watchman, $720 ; 1 
charwoman, $480 ; in all, $18,140. 


SCIENTIFIC NOTES AND NEWS. 


THE gold medal of the Royal Astronomical 
Society has been awarded to Professor E. C. 
Pickering, director of the Haryard College 
Observatory. 

THE Amsterdam Society for the Advance- 
ment of Natural Science and Medicine has 
awarded its gold Swammerdam medal for 1900 
to Professor Gegenbaur, of Heidelberg. The 
medal was established in 1880, and is awarded 
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once in ten years for researches in the biological 
sciences, having hitherto been conferred on 
Professor C. Th. yon Siebold and Professor Ernst 
Haeckel. 

Proressor EH. A. SCHAFER, of the University 
of Edinburgh, was presented, on January 30th, 
with a testimonial by his former pupils at Uni- 
versity College, London. The presentation took 
the form of silver plate and a sum of money to 
be used for the foundation of a Schafer physi- 
ological research medal. 


PROFESSOR MATHIAS DUVAL, of the Beole de 
Médicine at Paris, who has been obliged by the 
condition of his eyes to forego work for two 
years, has undergone a successful operation. 
We understand that he will now be able to re- 
sume his important embryological researches, 
which have already given him a foremost place 
among the embryologists of the world. 

AT a meeting of the trustees of the American 
Museum of Natural History, held on February 
11th, the formal announcement was made of the 
gift to the Museum by Mr. J. Pierpont Morgan 
of the Tiffany collection of gems and of the 
famous Bement collection of minerals. Another 
very important gift is, the ethnological collec- 
tion brought together for the past twenty-five 
years by Andrew Ellicott Douglas. Mr. Wil- 
liam E. Dodge was elected first vice-president 
of the Museum. Professor Henry F. Osborn 
was elected a trustee and second vice-president. 

PROFESSOR J. PLAYFAIR McMurricu, of the 
Medical Department of the University of Michi- 
gan, has been asked by the Government of the 
Netherlands to take charge of, and make a re- 
port on, a collection ofactinians secured from the 
neighborhood of the Malay Archipelago. The 
collection includes specimens from along the 
shore and from the deep sea. 

PROFESSOR WILLIAM DEWITT ALEXANDER, 
head of the survey department of Hawaii, has 
resigned to accept a position on the United 
States Coast and Geodetic Survey. He will 
have charge of that branch of the department 
which has to deal with Hawaii and Samoa. 

Dr. JoHN S. BILLINGS, JR., has resigned his 
position of instructor in clinical microscopy in 
the University and Bellevue Hospital Medical 
College, New York, and has become assistant 
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director of the Bacteriological Laboratory of 
the Department of Health. 


COLONEL PETER SmirH MrcuHts, professor of 
natural and experimental philosophy at the 
West Point Military Academy, died on Febru 
ary 16th, of pneumonia. He was born in Scot- 
land in 1839, graduated from West Point in 
1863, and has been professor there since 1871. 
He was the author of a number of scientific and 
other works, including ‘HKlements of Wave 
Motion relating to Sound and Light,’ ‘ Hle- 
ments of Analytical Mechanics,’ ‘Elements of 
Hydro-Mechanics’ and ‘ Practical Astronomy.’ 


Dr. J. H. LINSLeEy, director of the Vermont 
Laboratory of Hygiene, died on February 17th 
at the age of forty-one years. 


THE expedition sent by the U. 8. Naval Ob- 
servatory to observe the eclipse of May 17th 
was expected to leave San Francisco for Manila 
on February 16th. From Manila it will be 
transported to Sumatra by a U.S. warship, and 
headquarters will be established at Padang 
about a month before the occurrence of the 
eclipse. The party includes Professor Skinner, 
of the U. S. Naval Observatory; Professor 
Barnard, of the Yerkes Observatory ; Dr. 
Mitchell, of Columbia University ; Dr. Hum- 
phreys, of the University of Virginia, and Mr, 
Jewell, of the Johns Hopkins University. 


Ir is reported in the N. Y. Evening Post that 
Mr. Marshall A. Saville, of the American Mu- 
seum of Natural History, has made important 
discoveries in the ruins of the Palace of Mitla, 
in the state of Oaxaca, Mexico, his excavations 
having disclosed a number of chambers under 
the palace. 


THROUGH the efforts of Mrs. William Bouton, 
the St. Louis Academy of Science has secured a 
fine collection of native and foreign butterflies, 


Mr. J. STANLEY-GARDINER, M.A., fellow of 
Gonville and Caius College, Cambridge, has 
presented the university with a collection of 
ethnological objects from the Maldive Islands 
and Minikoi Island. 


THE Medical Department of the University of 
Buffalo is in receipt of a gift of $50,000 for the 
purpose of erecting a laboratory to be devoted 
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to research work and to be known as the Grat- 
wick Research Laboratory. 


WE learn from foreign exchanges that at a 
recent conference of German biologists, held at 
Berlin, a resolution was passed calling the at- 
tention of the Imperial Government to the im- 
portance of establishing five floating stations on 
the Rhine for the purpose of biological inyesti- 
gation. Great stress was laid on the practical 
advantages which pisciculture would derive 
from these establishments, and it was resolved 
that if the Government failed to provide the 
necessary funds, an appeal should be made to, 
the States of Baden, Bavaria, Alsace-Lorraine, 
Hesse and Prussia. 


PROFESSOR J. A. FLEMING reports that Mr. 
Marconi has succeeded in sending wireless mes- 
sages between St. Catharine’s, Isle of Wight, 
and the Lizard, a distance of two hundred 
miles. 


THE Portuguese Government is sending a 
commission to the Portuguese possessions in 
West Africa to study the sleeping sickness 
which occurs there. 


Ir appears that the plague is increasing in 
Bombay, about 1,000 deaths having occurred 
during the last week of which reports are at 
hand. 


Ir is proposed to hold an Industrial and Poly- 
technic Exhibition in Birmingham during the 
coming summer, with the object of raising funds 
to endow scholarships at the University for the 
benefit of the children of the working classes. 


THE inauguration. of the work of the British 
National Physical Laboratory has been delayed 
by the opposition to the site at Richmond first 
proposed and by the alterations required in 
Bushy House, the building finally granted for 
the laboratory. The report of the executive 
committee for 1900, of which an abstract. is 
given in Nature, describes the building and the 
alterations that are in progress. Bushy House 
itself will be used for the more delicate physical 
measurements; for the engineering work a new 
«building, 80 by 50 feet in area, will be con- 
structed. The work in prospect for the labora- 
tory includes the connection between a magnetic 
quality and the physical, chemical and electrical 
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properties of iron and its alloys, with a view 
specially to the determination of the conditions 
for low hysteresis and non-agency ; the testing 
of steam gauges, indicator springs and the 
like, for which a mercury pressure gauge will 
be provided ; standard screw-gauges; electrical 
standards, and optical, thermometric and pho- 
tographic tests, 


WE learn from the London Times that, by his 
will, Mr. Philip Crowley, F.L.S., F.Z.S., of 
Croydon, who died on December 20th last, and 
whose collections of birds’ eggs and of exotic 
butterflies are among the largest known to 
exist, bequeathed to the Trustees of the British 
Museum, from his natural history collections, 
whether of eges or insects or other objects, all 
up to four species, and of eggs, if in clutches, 
four clutches, and if there should be more than 
four specimens in his collection to allow them 
to take half the extra, and should any species 
be useful or interesting by reason of variety or 
locality to allow them to take the whole serie§ 
if they should think fit so to do—his idea being 
that what was really useful and wanted they 
might have, but that they should not take 
simple duplicates. 


PENNSYLVANIA is a good second to New York 
in the forestry movement. Already it has se- 
cured 150,000 acres for its State forestry reser- 
vations. It will probably have 500,000 acres 
before the year ends, and looks forward to the 
acquisition of 1,500,000 or 2,000,000 acres. Its 
State College is now preparing to begin teaching 
practical forestry, and a bill has just passed the 
second reading in the House of Representatives 
which provides for the creation of a State De- 
partment of Forestry which shall be of equal 
importance with any other department of the 
Government. For years a campaign of educa- 
tion has been conducted in that State on very 
liberal lines, and itis largely to this that the 
popularity of forestry in Pennsylvania is due. 


SANITARY science has scored two points of 
advantage during the month of January in two 
decisions of the New York Supreme Court, 
which make the pollution of streams by munic- 
ipal corporations and private concerns action- 
able. Judge Houghton in General Term has 
granted an injunction! against the city of 
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Gloversvill for discharging its sewage into th 
Cayadutta creek, a tributary of Mohawk river. 
The Appellate Division has also affirmed the 
decision of Judge Stover in General Term, 
granting an indemnity against the Geo. West 
Paper Co., of Ballston, N. Y., for the pollution 
of the Kayaderosseras creek, a tributary of the 
Hudson Both suits were brought by 
private riparian owners, the former in spite 
of a bill passed by the New York Legislature of 
1900, giving the city of Gloversvill the right of 
disposal now denied it by the Court. 


river. 


A LAW has recently been passed which per- 
mits the French Government to forbid the 
manufacture and sale of absinthe and certain 
other fabricated articles of drink, recognized 
and declared to be dangerous by the Academy 
of Medicine. The Chamber has now voted to 
request the Academy to indicate those drinks 
which contain substances dangerous to the pub- 
lic health, so that their manufacture and sale 
may be prohibited. 


THE Right Honorable R. W. Hanbury 
M.P., President of the Board of Agriculture, 
has appointed a committee for the purpose of 
conducting experimental investigations with 
regard to the communicability of glanders under 
certain conditions, and as to the arresting and 
curative powers, if any, of mallein when re- 
peatedly administered. The committee will con- 
sist of Mr. A. C. Cope, chief veterinary officer 
of the Board of Agriculture (chairman) ; Pro- 
fessor J. McFadyean, principal of the Royal 
Veterinary College; Mr. William Hunting, one 
of the veterinary inspectors of the London 
County Council; Mr. J. McIntosh McCall, 
assistant;veterinary officer of the Board of Ag- 
riculture; Mr. H. A. Berry, of the Board of 
Agriculture, will act as the secretary to the 
committee. 


BEFORE the Pan-American Medical Congress, 
which met recently at Havana, the board 
which has been engaged in the investigation of 
yellow fever, consisting of Drs. Reed, Carroll 
and Agramonte, made a report. According to 
despatches to the daily papers, it was stated 
that two of the main conclusions were that the 
specific cause of the disease is unknown, and that 
it can be carried only by mosquitoes. Conse 


318 


quently the disinfection of clothing and houses 
is useless. The fever can be produced by a 
subcutaneous injection of blood from a patient 
who must have had the disease for not more 
than two days. Mosquitoes must also bite the 
patient during the first two days of his illness 
or they cannot transmit the disease. The board 
kept an infected mosquito for fifty-one days, 
when it was allowed to bite a person who 
contracted the disease. The board differs from 
Dr. Finlay in that the latter holds that more 
than one kind of mosquito can convey yellow 
fever. The board says there is only one kind 
that can do so. Dr. Finlay also says that a mos- 
quito can transmit the disease the fourth or fifth 
day after biting a patient, while the board says 
that twelve days must intervene. The board 
reported that non-immunes were allowed to 
sleep in infected clothing and bedding, but 
none contracted the disease. A member of the 
Congress objected that these so-called non 
immunes might really have been immunes. 
The board replied that two of these were sub- 
sequently subjected to the bites of infected 
mosquitoes and contracted the disease. The 
moral aspect of the experiments was touched 
It was pointed out that members of the 
board were themselves bitten and one of them 
died. Yellow fever is not due to dirt. It may 
occur in the cleanest localities. Dr. Wilde of 
the Argentine Republic proposed the creation 
of an international yellow fever board to study 
means of exterminating the disease. 


upon. 


THE Illinois Society of Engineers and Sur- 
veyors held its sixteenth annual meeting at 
Bloomington on January 23d—25th. 


AT a meeting in San Francisco a committee 
of fifteen was authorized for the preparation of 
plans for a Pacific Coast Medical Association. 

A CONFERENCE of science masters in public 
schools was held recently in the rooms of the 
University of London, at South Kensington, 
with Sir Henry Roscoe in the chair and about 
fifty members in attendance. The subjects 
discussed included the order of science teaching, 
the coordination of the teaching of science and: 
mathematics, natural history societies, aud sci- 
ence and examinations. 


The Couneil of the St. Louis Academy of 
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Science announces that it has arranged for a 
series of addresses on the progress made in the 
several departments of pure and applied science 
during the nineteenth century. These ad- 
dresses, to which the public is welcome, are 
given at the Academy Rooms, 1600 Locust 
street, at the second stated meeting of each 
month, at 8P. M. Subject to revision due to 
unforeseen causes, the following program is an- 
nounced for these meetings: 

January 21st, Rev. M. S. Brennan, ‘ Astronony.’ 

February 18th, Professor J. L. Van Ornum, ‘ Engi- 
neering.’ 

March 18th, Dr. E. H. Keiser, ‘Chemistry.’ 

April 15th, Mr. C. F. Marbut, ‘ Geology.’ 

May 20th, Professor George Lefevre, ‘ Zoology.’ 

October 21st, Professor F. E. Nipher, ‘ Physics.’ 

November 18th, Mr. Herbert F. Roberts, * Botany.’ 

December 16th, Mr. F. Louis Soldan, ‘ Education.’ 


THE public lectures under the auspices of the 
department of zoology of Columbia University 
are being given this year by Dr. Gary N. Cal- 
kins, the dates and titles being : 

February 15—‘ The Simplest of Living Animals. 
General Sketch.’ 

February 19—‘ The Sarcode Animals ; Naked bits 
of Protoplasm.’ 

February 26—‘ The Flagellated Organisms, the Most 
Important Group, theoretically, of the Protozoa.’ 

March 1—‘The Malarial Germ and other Sporozoa.’ 

March 5—‘ Infusoria, the Highest Type of Protozoa.’ 

March 8—‘ The Loss of Vitality in Protozoa and 
its Renewal through Conjugation.’ 

March 12—‘ The Protozoon, a Physiological Ma- 
chine.’ 

PROFESSOR NIPHER, of Washington Univer- 
sity, is still making progress in his photographic 
work. If his pictures are unsatisfactory on first 
development, he destroys the picture chemically 
and starts again with a clean film. 
ture is 
and is 
picture 
picture 
picture 


If the pic- 
started as a negative in the dark room 
unsatisfactory, he first dissolves the 
with the fog on the plate, then a fresh 
is developed on the same film. This 
may be a negative in the dark room, or 
it may be a positive, if the development takes 
place in the light. In asimilar way, if the first © 
picture is a positive, the second picture may 
be either a positive or a negative, according as 
the second development is in the light or in the 
dark room. Thereisa great advantage in start- 
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img the secondary treatment with a clear film. 
A picture started as a negative may be reversed 
by turning on the light, but the high lights are 
already dark and the shadows must then become 
dark in contrast with them. The whole picture 
will then be very dark. By this new process 
the second picture may be as perfect as if the 
original treatment had been properly started. 

THE directory of the Washington Academy of 
Sciences and affiliated societies for 1901, com- 
piled by Dr. Marcus Baker, and corrected to 
about January 10th, has been distributed to 
members. The membership of the societies, ex- 
cluding corresponding members in some cases, 
is 2,557 and the number of persons 2,013. The 
membership is distributed among the different 
societies as follows : 


Academy of Sciences .................:2..0008 291 
Anthropological Society............... 125 
Biological Society..............c...00. + eee 171 
C@hemicallSocitebynce-ct-e-cesess-ec-neeescen ene 121 
Entomological Society.............02-s2c0ee0 52 
National Geographic Society................ 1059 
Geological Society..........-......22:02006 wee 147 


Columbia Historical Society.... 
IMedicaliSoctetyeccsrsesseerscsen=cses meres: 
Philosophical Society...............:0.-00000 


THE American Metrological Society has is- 
sued a circular, primarily for distribution among 
members of Congress, entitled ‘A Few Reasons 
Why the Metric System of Weights and Meas- 
ures should be Adopted in the United States.’ 
It presents very clearly the great advantages of 
the metric system and should be widely circu- 
‘ lated. Copies can probably be obtained from 
the president of the Society, President T. C. 
Mendenhall, Worcester, Mass., or the secre- 
tary, Professor J. H. Gore, Columbian Univer- 
sity, Washington, D. C. 


Ir is proposed in Dundee to erect a granite 
monument over the grave of James Bowman 
Lindsay, in the Western Cemetery of the city. 
Nature calls attention to the fact that Lindsay 
was a remarkable man, whose memory should 
not be permitted to fade. He was born in 1799, 
and taught electricity, magnetism and other 
subjects in Dundee for many years, dying there 
about forty years ago. In 1834 he foresaw that 
“houses and towns will in a short time be 
lighted by electricity instead of gas, and ma- 
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chinery will be worked by it instead of steam.’ 
This prediction was the result of his own obser- 
vations of effects produced by the electric cur- 
rent, and not merely imaginative suggestions. 
In 1854 Lindsay transmitted telegraphic signals 
through water electrically ; and when the Brit- 
ish Association visited Aberdeen in 1859, he 
demonstrated the success of his method by 
transmitting signals across the harbor. He 
also read a paper upon it, entitled, ‘Telegraph- 
ing without wires.’ 


Iv is stated in the Lancet that, in consequence 
of a movement which was started two years ago, 
a salmon hatchery for the river Tweed has just 
been erected. The hatchery, which is fitted 
with all the modern improvements, is situated 
at East Learmouth, about a mile from Coruhill- 
on-Tweed, on an excellent site which has been 
granted by Harl Grey. The management of 
the hatchery is under the supervision of Mr. F. 
J. Douglas, Springwood Park, Kelso, and Mr. 
George Grey of Millfield. The hatchery is a 
private undertaking with which the River 
Tweed Commissioners have no official con- 
nection, and the cost of which has been sub- 
scribed to by every river proprietor from Tor- 
woodlee to Tillmouth. The building is 48 feet 
long by 20 feet wide and seven feet high inside. 
It is fitted with 12 boxes capable of holding in 
all 18 grilles, so that the 12 boxes combined have 
a capacity for about 300,000 salmon ova. If 
the fry were hatched three times in a season 
the output would not fall far short of 1,000,000 
salmon fry. The water supply is carefully fil- 
tered before passing into the boxes. There isin 
the hatchery an impounding tank of 1,100 gal- 
lons capacity for keeping the salmon in after 
capture until they are ready for spawning. 
The young fry will be kept until they are six 
months old. For this purpose six ponds are to 
be constructed 40 feet long by eight feet wide 
by four feet deep. ‘here are those who think 
that fish-culture may play an important part 
from a medical point of view in the future. 


Tue Prussian Minister of Public Instruction 
has issued an order regulating. experiments in 
hospitals which is quoted by the London Times 
as follows: ‘‘I hereby call the attention of 
those who have the management of clinical and 
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polyclinical hospitals and similar institutions to 
the fact that medical operations for any pur- 
poses save those of the diagnosis, cure, and pre™ 
vention of disease are forbidden, even when 
otherwise permissible from the legal and moral 
point of view—(1) in the case of a person who 
is a minor or for other reasons is not entirely 
responsible ; (2) in cases where the person in 
question has not explicitly given permission for 
the operation ; (3) in cases where this permission 
has not been preceded by a proper statement of 
the injurious consequences which might possi- 
bly result from the operation. I likewise order 
that operations of this nature shall be under- 
taken only by the director of the institution 
himself or by his special authorization. When- 
ever such an operation is performed the register 
of the case must contain a statement that the 
above conditions have been fulfilled, and must 
also give a detailed account of the circumstances. 
The existing regulations affecting medical oper- 
ations for the purposes of the diagnosis, cure, 
or prevention of disease are not affected by 
these instructions.”’ 


UNIVERSITY AND EDUCATIONAL NEWS. 


By the will of the late Professor Edward Ed- 
ridge Salisbury, Yale University will receive on 
the death of Mrs. Salisbury a certain part of 
the residue of the estate, the amount being 
estimated at $150,000. One-half of the sum is 
to provide an additional income for the Salis- 
bury professorship of Sanskrit and comparative 
philology, and the other half is to accumulate 
until it reaches $100,000, when the income is 
to be used for such purpose as the trustees may 
determine. 


By the will of the late J. A. Vanderpoel, 
Rutgers College will receive $25,000 on the 
death of Mrs. Vanderpoel, the money to be 
used for scholarships in chemistry. 


A BILL has been introduced at Albany pro- 
viding for the establishment of a State electrical 
school at Schenectady, which would be a part 
of Union College. The bill appropriates $150,000 
for the establishment of the school and $25,000 
for maintenance. Union College is to offer 100 
scholarships and the General Electrical Com- 
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pany is to give the use of its shops for observa- 
tion and instruction. 


A BILL has also been introduced at Albany 
appropriating $100,000 for the establishment of 
a State Veterinary College for the eastern part 
of the State to be consolidated with the College 
of New York University. 


THE Paris faculty of medicine has established 
a school for the study of tropical diseases, with 
special chairs of bacteriology and parasitology. 


A MEMORIAL to the Secretary of State for 
India, begging for an inquiry into the recent dis- 
missal of seven of the staff of Coopers Hill 
College, has been signed by Lord Kelvin, Lord 
Lister, Lord Rayleigh, Sir Frederick Abel, Sir 
Frederick Bramwell, Sir William Huggins, Sir 
Norman Lockyer, Sir Andrew Noble, Sir Wil- 
liam Crookes, Sir Archibald Geikie, Sir Henry 
Roscoe, Professor Dewar, Professor J. J. Thom- 
son, Professor Armstrong, ~Professor Marshall 
Ward, Professor Ewing, Mr. W. H. M. Christie, 
Mr. R. T. Glazebrook, Mr. W. N. Shaw, and by 
some seventy other Fellows of the Royal So- 
ciety. 


AT the Rush Medical College, University of 
Chicago, Dr. G. S. Lingle has been appointed 
professor of experimental physiology, and Dr. 
W. D. Zoethout laboratory professor of neu- 
rology. 


Iv is reported that Professor Frank Thilly, of 
the University of Missouri, has been offered the 
chair of ethics at Leland Stanford Junior Uni- 
versity. 

AT the Massachusetts Institute of Technology 
the following promotions have been made: 
Dr. Henry Fay, assistant professor of analyt- 
ical chemistry and metallography ; Dr. James 
F. Norris, assistant professor of organic chemis- 
try ; Dr. F. H. Thorp, assistant professor of in- 
dustrial chemistry, and Dr. W. R. Whitney, 
assistant professor of theoretical chemistry and 
proximate analysis. In the department of 
physics, Messrs. L. Derr, C. L. Norton and Dr. 
G. V. Wendell have been promoted to assistant 
professorships. 


Dr. F. SCHENCK, of Wurzburg, is to succeed 
Kossel as professor of physiology at Marburg. 
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THE AMERICAN SOCIETY OF BACTERIOL- 
OGISTS. 

TuE American Society of Bacteriologists 
held its second annual meeting at Baltimore, 
at the end of December under the presidency 
of Professor Wm. T. Sedgwick, whose ad- 
dress has already been published in Scrence. 
The following papers were presented : 


Distribution of Bacillus wrogenes capsulatus: 

W. H. WeEtc#. 

Dr. William H. Welch presented the re- 
sults of investigations of Mr. L, K. Hirsh- 
berg in the Pathological Laboratory of the 
Johns Hopkins University. There can be 
no question but that the bacillus discovered 
by Welch in 1891 and fully described by 
Welch and Nuttall in the following year is 
identical with Fraenkel’s B. phlegmones em- 
physematose, with Veillon and Zuber’s B. 
perfringens, and with Schattenfroh and 
Grassberger’s Giranulobacillus sacchwrobuty- 
ricus ummobiles liquefaciens described in 1900. 
It is possible that Klein had in his cultures 
B. erogenes capsulatus, but his description of 
his B. enteritidis sporogenes can not be recon- 
ciled with the properties of the former bacil- 
lus, especially his statements as to motility 
and peptonization of milk. It has already 
been demonstrated by Welch, by Howard, 


and by Hitschmann and Lindenthal that 


B. erogenes capsulatus is a widely distributed 
organism, its natural habitats being espe- 
cially the intestinal canals of man, animals 
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and the soil. Mr. Hirshberg has, during 
the past summer, made a systematic study 
of the distribution of this bacillus in various 
situations. Various methods were em- 
ployed for its isolation, one of the most use- 
ful being the inoculation into the circulation 
of rabbits, which were then killed accord- 
ing to the procedure described by Welch 
and Nuttall. In each instance the bacillus, 
if found, was isolated in pure culture, and 
identified by its characteristic properties. 
B. crogenes capsulatus was found by Mr. 
Hirshberg regularly in the feces of man 
(being isolated from all parts of the intes- 
tinal canal), of swine, of dogs and of cats, 
and was found with varying frequency, as 
a rule, in 50 to 80 per cent. of the animals 
examined, in the feces of rabbits, guinea- 
pigs, mice, rats, chickens, pigeons and cows. 
It was likewise obtained from the excre- 
ment of flies hovering around the bodies of 
infected animals or human cadavers. It 
was isolated constantly from garden earth, 
rarely from street dust. It was detected 
four times out of eighteen examinations of 
dust swept from the floors of hospital wards, 
the dispensary or the laboratory. Once it 
was obtained in scrapings from the human 
skin. It was isolated twice from cesspools. 
The results of Schattenfroh and Grassberger 
concerning the presence of this bacillus in 
market milk were confirmed. In the light 
of these and previous investigations JB. 
erogenes capsulatus must be regarded as the 
most widely distributed of bacteria. 


The Bacterial Condition of City Milk and the 
Need of Health Authorities to prevent the 
Sale of Milk containing Excessive Nuwm- 
bers of Bacteria: H. W. Parx, New York. 
The author raised the question whether it 

is possible for health boards to set a limit 

to the number of bacteria which milk may 
contain, and above which its sale could be 
prohibited. During the coldest weather 
the milk in New York City averages about 
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250,000 bacteria per cc., during cool 
weather about 2,000,000 and during hot 
weather about 5,000,000. The milk in 
other large cities is, from all accounts, in 
about the same condition. The above state- 
ment does not apply to the special milks 
which contain only from 5,000 to 20,000 
bacteria at the different seasons of the year. 
In answer to the question whether these 
enormous numbers of bacteria found in milk 
during the hot weather are harmful, refer- 
ence need only to be made to the universal 
clinical experience that a great number of 
children in cities sicken on the milk sup- 
plied in summer; that those who are put 
on milk that is sterile, or contains few bac- 
teria, as a rule, mend rapidly, while those 
kept on the impure milk continue ill, or 
die. We probably have,as yet, insufficient 
knowledge to state just how many bacteria 
must accumulate to make them noticeably 
dangerous in milk, but it is a safe conclu- 
sion that no more bacteria should be allowed 
than it is practicable to avoid. Any in- 
telligent farmer can use sufficient cleanli- 
ness and supply sufficient cold, with almost 
no increase in expense, to supply milk 24 
to 86 hours old which will not contain in 
each cc. over 100,000 bacteria, and no milk 
poorer than this should be sold. The most 
deleterious changes which occur in milk 
during its transportation are now known to 
be due to the changes produced by bacterial 
growth and activity. These add to the 
milk acids and distinctly poisonous bac- 
terial toxins to such an extent that much 
of the milk, by the time it is used in sum- 
mer, has become decidedly injurious to in- 
valids and infants. While it is the uni- 
versal custom of the health authorities to 
guard their milk in many ways, they never- 
theless entirely fail to prevent the sale of 
milk rendered unfit for use through excess- 
ive numbers of bacteria and their products. 
This seems all the more remarkable when 
we consider how comparatively easy the 
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test, and how rapidly the farmer and 
middle-man could greatly improve the 
bacterial purity of their milk if only their 
dense ignorance and lack of desire to im- 
_ prove could be removed. 


Duration of Life of Typhoid Bacilli, derived 
from Twenty Different Sources, in Ice; Ef- 
fect of Intense Cold on Bacteria: W. H. 
Park, New York. 

Cultures derived from twenty different 
cases of typhoid fever were grown 28 hours 
in nutrient agar. From each one a loopful 
was inoculated into 300 cc. of sterile dis- 
tilled water and this was poured into thirty 
glass tubes. These were kept in a room 
averaging 23° F. (—5° C.). From time to 
time a tube was removed and the number 
of bacilli which should develop in nutrient 
agar tested. The following table gives the 
results: 


Per cent. of 
cultures living. 


Per cent. ot 
bacilli living. 


Number of 
weeks frozen. 


0 (Original) 100 20 
4 week 42 20 
* 1 week 14 20 
2 weeks 7.50 20 
eG 4 20 
st oll 18 
eae .09 18 
Geiss -05 17 
QM ts .005 11 
i) 9° -002 8 
1s ‘* -0004 3 
OO Tnine none 0 


Watery suspensions of typhoid, colon 
diphtheria and hay bacilli and of the Staphy- 
lococcus pyogenes aureus were placed in small 
tubes and dropped into liquid air. From 
time to time the tubes were removed and 
the contents plated in nutrient agar. The 
percentage living was as follows : 


Per cent. living 
after Typhoid.| Colon. | Staph. |B. sublitis. 
exposure of 
3 min. 18 19 
a) Oe 10 11 85 80 
60‘ 7.5 8 51 67 
io el aes ln vee 55 
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The virulence of the organisms was only 
slightly diminished by this intense cold for 
two hours. 


The Use of Paraffin to exclude Oxygen in 
growing Anaérobic Bacteria: W.H. Park. 
Nutrient glucose bouillon in tubes or 

flasks covered with a layer of paraffin, 
melting at 42° C., has proved very useful in 
the devolopment of tetanus cultures and 
toxins and of other anaérobic bacteria. With 
bacteria not possessing spores the medium is 
quickly cooled and inoculated and then 
covered by a layer of very hot sterile par- 
affin. The accumulation of gas forces the 
paraffin up in the tube or flask, but does not 
allow the entrance of oxygen. When abso- 
lute exclusion of oxygen is desired, the tubes 
with their layer of paraffin are sterilized in 
an autoclave which renders them free from 
oxygen. Spore-bearing bacteria are inocu- 
lated through the liquid paraffin before the 
bouillon is fully cooled. Bacteria without 
spores are inoculated by breaking through 
the paraffin film or by heating the paraffin 
in a gas flame. A pipette can then be car- 
ried through the hot paraffin into the cool 
liquid below. The paraffin layer has also 
been found useful in preserving media from 
drying or from changes due to the absorp- 
tion of gases of the air. 


Bacteria in the Ames Sewage Disposal Plant: 

L. H. Pammet, Ames, Lowa. 

The author describes a sewage plant de- 
signed for the disposal of the sewage of 
about six hundred people. The plant is of 
the ordinary type, consisting of two beds, 
each covering about 0.2 of anacre. The 
filtration in the beds was at the rate of 
about 100 gallons a day, per acre. The 
whole plant was installed for about $3,000. 
The efficiency of the filter bed was shown 
by bacteriological analysis. The effluent 
of the filter bed for 1899 showed an average 
of 5,127 bacteria per cubic centimeter, and 
at no time did it rise over 11,075 per ce. 


324 


The number of bacteria in the water in the 
tank varied largely with the temperature, 
rising in September to 9,000,000, and falling 
in colder weather to a little overa hundred 
thousand in March. The filter bed was, 
therefore, extremely efficient in removing 
bacteria. In the study of the species of 
bacteria found in the effluent, some of the 
common sewage types were found. The 
author found, also, in this effluent, Bacillus 
prodigiosus. This was interesting inas- 
much as it made its appearance in the sew- 
age after it had been introduced into the 
laboratory in Ames. It was not. believed, 
however, to be a native of the locality, but 
an introduced species. : 


Variations of Bacillus rosaceous metalloides 
(Dowdeswell) : Nertson G. Davis, Lewis- 
burg, Pa. Z 
During the summer of 1896 a series of 

experiments was begun on the variations 

of Bacillus rosaceous metalloides. In mak- 
ing a pure culture of the organism, it was 
noticed that one colony was much paler in 
color than the others. No pigment ap- 
peared until the colony was some days old. 

Replating from this colony, all the daugh- 

ter colonies were colorless until the fourth 

day, when a pale pink pigment appeared. 

After a time the characteristic metallic lus- 

ter became visible. A continuation of the 

replating and selection of colonies was kept 
up for ninemonths. By that time cultures 
of the Bacillus rosaceous varying in color 
from colorless to a deep red, deeper than 
the original variety had been obtained. The 
darkest variety of all appeared asa ‘sport’ ; 
so did also the first pale colony. The 
other variations appeared as gradual modi- 
fications. An attempt was made to pro- 
duce a variety that would not liquefy in 
gelatin. This was unsuccessful, although 
in two instances the colonies were ob- 
tained, much slower than usual in their 
action. Similar selection experiments dem- 
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onstrated great varieties in the size of 
the organism. After about two hundred 
replatings, there appeared in one of the 
gelatin plates a colony in which the length 
of the elements was the same as the 
breadth. In other words, it appeared to be 
a coccus 0.5 in diameter, and was so de- 
scribed by students. This variety was cul- 
tivated in various media, at various tem- 
peratures, in light and darkness. It re- 
mained constant in size. 


Some Varieties of Bacillus pyocyaneous found 
inthe Throat: F. P. GoruAm, Providence, 
R. 1. 

Bacillus pyocyaneous isa comparatively fre- 
quent form in the nose and throat. Two 
varieties can be distinguished, one produc- 
ing both pyocyanin and a fluorescent pig- 
ment, the other producing only pyocyanin. 
These forms are often present in almost 
pure culture, and may persist in the same 
individual for several months. The cultures 
are virulent for guinea-pigs and rabbits. 


Demonstration of Photogenic Bacteria: F. P. 

GorHAM. 

Cultures of several varieties of phosphor- 
escent bacteria were exhibited at the even- 
ing session. They were growing on fish, 
fish-agar and fish-bouillon. Some of the cul- 
tures were remarkably luminous. 


Bacillus Lactis Viscosus, a Cause of Ropiness in 
Milk and Cream: ArcuIBALD R. WARD, 
Ithaca, N. Y. 

The writer has closely observed the occur- 
rence of the milk fault, known as ‘ropy 
milk,’ in the creameries of three different 
milk dealers in widely separated localities 
in New York State. Bacillus lactis viscosus— 
Adametz, has been found to be the cause of 
trouble in each outbreak. The identifica- 
tion of the organism found in the ropy milk 
was confirmed by Dr. Adametz, who studied 
a culture sent for identification, and pro- 
nounced it identical with the one first de- 
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scribed by himself. Attention is called to 
the fact that in several text-books there 


occurs an erroneous statement to the effect’ 


that the organism brings about the viscid 
condition in milk very slowly, and that it 
is, therefore, of no practical importance to 
dairymen. The statement is founded upon 
a misconstruction placed upon a sentence 
written by Dr. Adametz. The organism is 
found in water, and multiplies at a tem- 
perature as low as 8° C. These char- 
acteristics, together with the method of 
keeping the milk, account for the -persist- 
ence with which ropy milk appears on a 
milk route when the creamery is once in- 
fected. In all the cases coming under my 
observation, the milk dealer has cooled the 
milk in long, open-topped cans standing in 
ice water.- In each case the ice water was 
found to contain the organisms. These 
might readily be introduced into the milk 
by the spattering of water incident to the 
removal of cans, addition of ice, ete. That 
the ice water was the immediate cause of 
trouble was indicated by an experiment in 
which potassium bichromate was added to 
the ice water in the proportion of one part to 
one thousand parts of water. The trouble 
did not recur in those cans of milk which 
were placed in the water after the addition 
of the disinfectant. In this case scrupulous 
care was observed in sterilizing vessels 
which had been infected. 


Concerning the Presence of Streptococe: in the 
Healthy Udder of a Cow: R. C. Rerp and 
A. R. Warp. 


At intervals between November, 1897, | 


and July, 1900, the presence of streptococci 
in the freshly drawn milk of a cow in the 
Cornell University herd was noted. While 
some cases of mammitis, associated with 
streptococci, were known to have occurred 
in the herd during this period, yet we had 
no record that this cow ever suffered an at- 
tack. The fact that she led the herd in 
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butter production during the period in 
which the streptococci were observed in the 
milk indicates that the cow was not suffer- 
ing from a chronic form of the disease. 
This fact is significant in view of the seri- 
ous effect of mammitis on the secretion of 
milk. The slaughter of the animal in the 
summer of 1900 afforded an opportunity to 
study the bacterial flora of the udder by 
means of cultures made directly from all 
parts of the gland. In addition to some or- 
ganisms commonly found in the udder, 
streptococci appeared in all the thirty-six 
cultures. In conjunction with the strepto- 
coccus under consideration one culture 
from a sporadic case of mammitis and one 
from an epizootic of the same disease were 
studied. In their cultural, morphological 
and pathogenic properties the streptococcus 
from this healthy udder was indistinguish- 
able from those isolated from the cases of 
mammitis. None were pathogenic to guinea- 
pigs or rabbits, but all three induced mam- 
mitis when injected into a healthy udder. 
While these observations are incomplete, 
they can not but suggest the idea that the 
streptococci associated with mammitis may, 
like the specific organisms of diphtheria 
and pneumonia in the healthy throat, be 
harbored in the healthy udder without pro- 
ducing disease. 


Immunization of Animals to Rattlesnake Venom, 
and some studies of Antivenine: JosEPH 
McFaruanp, Philadelphia, Pa. 

In order to determine whether the ex- 
perimental immunity to serpents’ venom, 
upon which Calmette has done such inter- 
esting work, applied equally well to venoms 
of the cobra and rattlesnake. The en- 
deavor was made about two years ago to 
immunize several horses to the venoms of 
American rattlesnakes. The problems 
encountered were more difficult than those 
with which Calimette had to contend, be 
cause of the intense local irritative action 
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of the venom. Cobra venom possesses this 
local irritative property in very slight de- 
gree, and Calmetti found that when the 
cobra venom was heated to 70°C., for an 
hour, it was completely set aside. It was 
found, however, that when rattlesnake 
venom was heated sufficiently to annul its 
irritative qualities its toxic properties were 


almost destroyed. The horses at first re- - 


ceived heated venom, but later were injected 
with solutions of the dried venom in its nor- 
mally active state. The injections were 
given subcutaneously and were followed by 
enormous edemata, necroses and sloughs, so 
that after determining that no immunity to 
the local action developed, this method was 
abandoned and the intravenous used. The 
interior of the vessels showed no sign of in- 
jury, probably because the well-diluted 
venom at once met with greater dilution in 
the circulating blood. No local or other 
irritative disturbances followed the intra- 
venous injection, but the nervous impres- 
.sion was profound; the horses often fell, 
and remained unconscious for some minutes 
after injection, and, to prevent injury to 
themselves, required to be suspended. Two 
of three horses died before antivenine 
developed from the damage to their tissues 
caused by the irritation of subcutaneous in- 
jections. The third horse lived for a long 
time and developed a very marked immu- 
nity associated with the appearance of anti- 
venine inthe blood. The death of the horse 
finally resulted from the unfortunate acci- 
dental entrance of some venom into the 
sheath of the jugular vein during one of the 
injections. Not being immuned to its irri- 
tant effects, the venom produced a local 
edema which killed the animal by suffo- 
cation. The antivenine produced by this 
horse was of such strength that 2 cubic 
centimeters of the serum protected a rabbit 
—an adult rabbit—against a fatal dose of 
either rattlesnake (0.002 gram) or cobra 
(0.001 gram) venom. 
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How can Bacteria be Satisfactorily Preserved 
for Museum Specimens? H. W. Conn, 
Middletown, Conn. 

A method of preparing museum speci- 
mens was described. A 2-per-cent. agar 
culture medium is placed in large test 
tubes and tilted so as to make agar slants. 
The tubes are left undisturbed for from six 
to eight weeks, in order to allow the sur- 
plus moisture to evaporate. They are then 
inoculated in long streaks and immediately 
sealed with plaster of Paris and paraffin. 
The cultures grow for a few days, then 
cease growing, and remain unaltered indefi- 
nitely. No disinfectant is needed. The 
cultures remain alive for many months, 
and possibly for years. The method is sat- 
isfactory except for one fact—the atmos- 
phere in the tube becomes filled with mois- 
ture and this condenses en the inside of the 
tube with changes of temperature. No 
method has yet succeeded in avoiding this 
condensation of water, which in most cases 
renders the tube cloudy, and injures its 
value as a display specimen. 


The Effect of Salt Solution and other Fluids 
on Bacteria compared with Serum Reaction : 
ADOLPH GEHRMANN. 

The author described, first, a series of 
experiments to determine the effect upon 
bacteria (typhoid and colon bacilli) of 
transferring them from one solution to an- 
other in which the percentage of salt is 
less. These experiments showed that, if 
the salt was not stronger than one per 
cent., the solution did not materially injure 
the bacteria, and did not produce the plas- 
molysis and plasmotypsis described by 
Fisher. Solutions of one per cent. have 
an inhibiting action and cause typhoid 
cultures to develop long chains and to lose 
their motility. A second series of experi- 
ments tested the effect of salt in the dilut- 
ing fluids which were used in making the 
serum tests. Distilled water, normal salt 
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solution, and a bouillon culture fluid, made 
both with .5-per-cent. salt and without 
salt, were compared side by side, and were 
found to be fully equivalent. Blood di- 
luted with any of the above readily pro- 
duced the agglutination test, about the 
same time elapsing in all cases before the 
agglutination occurred. A. further series 
of experiments tested the influence of the 
viscosity of fluids upon motile bacteria, as 
aiding in explaining agglutination. These 
experiments showed that the typhoid bacil- 
lus becomes readily agglutinated in fluids 
having considerable viscosity. For testing 
this phenomenon, gelatin and egg albumen 
were used both of which caused the ba- 
cilli to adhere in clumps, which, however, 
were dissipated if the solutions were di- 
luted. While these observations were re- 
garded as having significance in interpret- 
ing the serum test, the author was of the 
opinion that, when properly conducted, the 
agglutination obtained in the serum test 
ean readily be distinguished from that 
which is the result of such physical con- 
ditions. 


Growth of Bacteria in the Presence of Chloro- 
form and Thymol: ERwin F. Suita, Wash- 
ington, D. C. 

As an illustration of the frequent de- 
pendence of bacteriologists and physiolog- 
ical chemists upon chloroform as an auti- 
septic, the speaker cited various passages 
from the recent valuable English work of 
Green on ‘ The Soluble Ferments and Fer- 
mentation.’ In this book there are many 
statements and implications that animal 
and vegetable infusions can be preserved 
from bacteria growths during their ex- 
amination by the addition of chloroform. 
Twelve micro-organisms are known which 
grow readily in test-tube cultures of milk, 
beef bouillon, etc., to-which an equal vol- 
ume of chloroform has been added. This 
probably by no means exhausts the list. 
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Test-tube cultures of eight of these organ- 
isms growing readily in presence of chloro- 
form were exhibited. Two organisms are 
also known which grow readily in beef 
bouillon to which thymol has been added. 
It would appear, therefore, that there is no 
general rule, but that each bacterial organ- 
ism must be tested by itself as to the effect 
upon it of chloroform, thymol, ete. If 
chloroform is used to preserve fluids or 
macerations of animal and vegetable sub- 
stances from the growth of micro-organisms, 
it would be well to seal the flasks and keep 
them constantly agitated. Moreover, if one 
would be certain of their continued sterility, 
the freedom from bacteria growth of the 
substances under examination must be de- 
termined from time to time by microscopic 
examination and by cultures made from the 
fluids or macerations, otherwise, especially 
where bacterial organisms are able to pro- 
duce the same substances as those sought for 
in plant or animal tissue, e. g., cytase, dias- 
tase, etc., there can be no certainty as to the 
exact origin of the substance in question. 


Infection by means of Modeling Clay: M. O. 

LericHron, Montclair, N. J. 

The author’s attention is drawn to the 
possibility of the distribution of infectious 
disease among school children by the com- 
mon use of model-clay. In the ordinary 
schools such clay, after having been used by 
one student, is returned to the stock box 
and subsequently used again. Study of 
clay thus obtained from schools showed 
bacteria to be tolerably abundant in the 
clay. The species of bacteria identified 
were those which ordinarily occur in pus 
formations, thus showing that clay may 
be capable of distributing these organisms. 
An attempt to sterilize clay showed that the 
only efficient means of accomplishing this 
purpose is by the use of superheated steam 
under the pressure of 15-20 pounds for 45 
minutes. Next, an attempt was made to 
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determine how long certain pathogenic bac- 
teria could remain alive in the clay. Ster- 
ilized clay was inoculated under proper 
precautions, with the bacilli of typhoid, 
diphtheria and tuberculosis. The clay was 
then kept moist and warm, and studied 
periodically for the presence of these organ- 
isms. The results were, briefly, as follows: 
B. Typhi abdominalis grew vigorously after 
having been enclosed in the clay for 32 days. 
After that no colonies were found. OB. 
diphtheria grew after having been enclosed 
in the clay for 18 days. B. tuberculosis was 
alive after 18 days. How much longer the 
latter two bacilli would remain alive in the 
clay the author did not determine. The ex- 
periments, however, sufficiently demonstrate 
that the indiscriminate use of modeling 
clay in the schools is unwise, and liable to 
distribute communicable diseases, if such 
are present among the pupils. 


A Preliminary Report upon a Hitherto Un- 
described Pathogenic Anaérobie Bacillus : 
Norman Harris, Baltimore, Md. 

This organism was isolated, post-mortem, 
from one of several abscesses in the liver of 
a man who had entered the service of Pro- 
fessor Halsted in the Johns Hopkins Hos- 
pital of Baltimore. He complained of great 
pain in the hepatic region of the abdomen, 
accompanied by nausea, vomiting and 
jaundice. Blood examination showed a 
marked leucocytosis. Exploratory laparot- 
omy was performed and the condition was 
found to be one of multiple abscess of the 
liver, and beyond radical treatment. The 
patient died the fourth day after op- 
eration. The autopsy disclosed the pres- 
throughout 
as well as in the right lung 

Petri dish cultures were made 
in plain and in hydrocele fluid agar and 
grown both aerobically and in an atmos- 
phere of hydrogen for a period of seventy- 
two hours. All dishes showed no growth, 


ence of numerous abscesses 
the liver, 
and spleen. 
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except the undiluted hydrocele fluid cul- 
ture which had been in the hydrogen 
atmosphere. This developed four colonies 
surrounded by a halo of growth, and these 
appeared to arise from small particles of 
liver detritus. Subcultures were success- 
fully grown only when the media were 
made up with hydrocelic fluid or human 
blood, and when oxygen was excluded. 
Characteristics : the organism is a bacillus 
which in general is not minute, although its 
size varies somewhat on the various media. 
It may ocenr as cocci diplococci, very short 
rods, longer rods, filaments, or more rarely 
as. chains of cocci or very short rods. 
Occasionally some rods are seen to 
have swollen ends, or may show distinct 
polar granules, or may be slightly curved. 
It is non-motile; it is decolorized by 
Gram’s method of staining; it does not 
liquefy gelatin ; it does not appear to have 
spores ; its thermal death point is an ex- 
posure of ten minutes at 50°C. Im all 
media it gives off a very strong fecal odor, 
and forms gas from the ordinary and sugar- 
free beef broth, when made up with either 
hydrocele fluid or blood. It likewise ac- 
tively ferments glucose, forming CO,, H, 
and HS, the gas igniting readily. Experi- 
mentally, lesions similar to those found in 
the human subject were produced in rabbits 
and guinea-pigs, and mice succumbed to 
subcutaneous inoculation with a local ne- 
crotic lesion only. The name proposed for 
the organism is Bacillus mortiferus or Bac- 
teritum mortifer. The organism differs es- 
sentially from any of anaerobic bacilli hith- 
erto described. 


Concerning the Theories of Silage Formation : 
H. Li. Russern and §. M. Bascocr, Mad- 
ison, Wis. 

The authors instituted along series of ex- 
periments to determine whether the changes 
that take place in thesilo are due to micro- 
organisms, as has been believed, or to other 
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kind of action. Their conclusions are: (1) 
Silage can be made under conditions that 
exclude bacterial activity. (2) The initial 
heating of the silage is due, mainly, to the 
respiratory processes of the cut plant tissues. 
(8) The peculiar characteristic of good 
silage is due, not to bacteria, but to changes 
inaugurated under the more or less direct 
control of the activity of the protoplasm of 
the plant tissues. Theacids of silage seem 
to be for the most part a product of the in- 
tra-molecular respiration, and in quantity 
are roughly proportional to the length of 
time that ensues before the cells stop respir- 
ing. This fact explains the reason that 
silage from immature corn has a higher 
acidity, andis more likely to undergo putre- 
factive changes due to bacteria growing in 
the succulent tissues than silage made from 
maturecorn. (4) The aroma of.good silage 
ean be produced under conditions in which 
all vital processes are suspended. This 
seems to point strongly to the idea that 
enzymes are operative in the production of 
this aroma. It has previously been shown 
that such ferment bodies are liberated from 
dying vegetable cells and that they con- 
tinue toactafter the cells lose their vitality. 


Demonstration of some New Laboratory Devices : 

F. P. Gorman, Providence, R. I. 

The following laboratory devices were 
demonstrated: (1) The application of the 
incandescent electric lamp to heating in- 
cubators, water and paraffin baths. (2) Cul- 
ture tubes with etched surface for writing 
data. (8) Large slides for the examination 
of series of cultures. (4) Cotton ‘silver’ for 
plugging tubes, ete. 


A Low Temperature Incubator: E. H. Wr1tson, 
Brooklyn, N. Y. (Read by title. ) 


Preservation of Sputum for Microscopic Exami- 
nation; A New Fermentation Tube: A. 
Ropin, Newark, Del. 

The author has experimented with some 
of the active germicides with a view to pre- 
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serving tuberculosis sputum. Carbolic acid, 
5-per-cent. solution ; trikresol, 2-per-cent.; 
formaldehyde, 5-per-cent., and hydrochloric 
acid, 10-per-cent., were added to sputum 
containing large numbers of tubercle bacilli. 
The coagulation resulting from the addition 
of carbolie acid or trikresol to sputum con- 
taining pus was largely overcome by vigor- 
ous shaking, the coagulation being thus 
finely broken up. The sputum was ex- 
amined at the end of 24 to 48 hours. Weekly 
and then monthly examinations were made 
for a period of four months. Except when 
hydrochloric acid was used, the bacilli were 
found well preserved and, if anything, 
stained much more deeply. HCl, on the 
other hand, seemed to have either so dis- 
organized the bacilli or so changed their 
staining properties that they could not be 
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Fig. 1. A New Fermentation Tube. 


found at the end of 24 hours. As a result 
of these experiments the author recom- 
mends the addition of an equal volume of a 
5-per-cent. solution of carbolic acid to the 
sputum, which should be vigorously shaken 
up in the bottle so as to break up the lumpy 
coagulation. The apparatus is illustrated 
by the accompanying drawing. The side- 
tube c is packed with non-absorbent cotton ; 
the arm A of the U-tube is filled with mer- 
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cury, the tube B is filled with the culture, 
when the rubber stopper holding the side- 
tube d and straight tube d is tightly in- 
serted. When this is done the end of d, 
which serves for the escape of air dis- 
placed by the stopper, is sealed in the 
flame. The gas generated in B escapes 
into the closed arm A, displacing the mer- 
ecury. To determine the CO, ratio, the 
tube B is filled to the rubber stopper. Two 
fermentation tubes are used. In one, the 
arm A is filled with mercury, and the other 
half of the arm is filled with a saturated 
solution of sodium or potassium hydrate, 
this being readily accomplished by inclining 
the U tube towards the operator. The CO,, 
passing through the caustic solution, is 
absorbed, and the unabsorbed gas (H) is 
left. The ratio between the two is then 
determined. This apparatus is manufac- 
tured by Eimer and Amend, New York. 


A New Method of applying the Rabies Test : 

Cuas. F. Dawson, Detroit, Mich. 

The author, in his work upon rabies, was 
dissatisfied with the current method of in- 
oculating animals in the cerebrum, which 
involved trephining the animals, with occa- 
sional death from hemorrhage, possibility 
of self-inoculation and other difficulties. 
He has, therefore, devised a method of in- 
oculation in which these difficulties are re- 
duced or eliminated. The method is as 
follows: A bit of the brain of the suspected 
animalis ground in a mortar containing ster- 
ilized 6-per-cent. sodium solution, and is 
then filtered through sterilized cotton, Two 
minims of this solution are then injected 
on the base of the anterior cerebrum by way 
of the optic foramen. To accomplish this, 
full grown rabbits are used which are thor- 
oughly anesthetized with ether. A hypo- 
dermic syringe is used with a needle seven- 
eighths of aninchlong. The inoculation is 
made by lifting the nictitating membrane 
out of the way by means of the syringe 
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needle, and then forcing the needle upwards 
and backwards through the orbital tissues 
until it enters the optical foramen. The 
contents of the syringe barrel are then in- 
jected and the needle carefully withdrawn. 
By this means the solution is injected un- 
derneath the cerebrum and the chances of 
injury to the animal are much lessened. In 
a series of comparative tests made with this 
and the ordinary method, the author reaches 
the conclusion that the new method is fully 
as satisfactory as the old, and much easier 
to apply. 


The Use of Carbolic Acid in isolating the Ba- 
cillus Coli Communis from River Water : 
WiiiAm B. CopeLann, Pittsburg, Pa. 
The author described a method which he 

had devised for the purpose of separating 

the coli bacillus in river water, by the use 
of solid media. For this purpose he used 

Wurtz’s agar, inasmuch as it could be incu- 

bated at 37° and the acid colonies were 

readily distinguishable by the reddening of 
the litmus. Inasmuch, however, as many 
other bacteria are present in river water, 
especially after a rain, which can develop 
at 37°, it is quite desirable to devise some 
means by which they may be reduced with- 
out affecting the colon bacillus. The author 
accomplishes this by adding to the agar 
two-tenths ec. of a 2-per-cent. solution of car- 
bolic acid. Experiments showed that such 
addition of carbolic acid reduced the total 
number of bacteria about 45 per cent., while 
it had no effect, apparently, upon the colon 
bacillus. This makes it possible to deter- 
mine the number of colon bacillus in water 
much more readily than if all bacteria are 
allowed to grow. By the use of this method; 

a study of the relation of the muddiness of 

river water and the number of colon bacilli 

was made. The result showed that, leaving 
out certain irregularities due to abnormal 
conditions, the number of colon bacilli in- 

creased with the turbidity of the water, a 
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relationship pointing to an increase in sew- 
age pollution at times when the water of the 
river becomes turbid. The author recom- 
mends the use of carbolic acid as described 
in the employment of solid culture media 
for the determination of the number of 
colon bacilli present in surface waters with- 
out dilution. 


A Few Experimental Data on Hypodermie In- 
jections: S. J. Meurzer, New York City. 
From two series of experiments, Meltzer 

arrived at the conclusions: (1) That the 
effect of subcutaneous injection depends to 
a very large degree upon the concentration 
of the injected fluid, and very little, if any, 
upon its bulk; (2) that the effect is dis- 
tinctly increased by a distribution of the 
injected quantity over several areas. The 
author employed crystalloid solutions, and 
restricts his conclusions to this kind of 
liquids. 


The Utility of a Supply of Live Steam in the 
Laboratory: H. A. Harpine, Geneva, 
ING WG 
The expense connected with cooking and 

sterilizing in the bacteriological laboratory 

is usually great, because of the high cost and 
low efficiency of gas. As a saving of time 
and money, the advantage of using steam, 
generated directly by coal, is obvious. In 
fitting up the bacteriological laboratory at 
the New York Agricultural Experiment 
’ Station, the following devices have been 
tried and found satisfactory : In the case of 
the Arnold sterilizer, a steam pipe was in- 
troduced through the wall of the passage 
in which the steam normally rises into the 
sterilizing chamber, and an elbow screwed 
to the end of this pipe and turned down- 
ward. With this connection, the Arnold 

can be brought to a temperature of 99° C. 

within five minutes, without any unpleas- 

ant noise or undue waste of steam. An 
autoclave was constructed, differing from 
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the ordinary type in that steam was intro- 
duced from a high pressure boiler. By 
means of a reducing valve the steam pres- 
sure and, consequently, the temperature 
within the autoclave, can be held within 
very narrow limits. A ten-minute expo- 
sure at 120° C. suffices to render tubes of 
gelatin and other media sterile. Steam 
cups were installed, having the shape of an 
ordinary water-bath, except that their depth 
was considerably increased. A steam inlet 
was placed at the bottom, and a waste pipe 
provided for carrying off the condensation. 
In these cups water is heated and agar is 
melted much more quickly than it could be 
done over an ordinary Bunsen burner, and 
in cooking media there is no possibility of 
boiling over or burning. The above pieces 
of apparatus, together with the hot air 
sterilizer, are placed upon an eight-foot 
bench, and nearly all the heat radiated is 


-carried off by a galvanized iron hood. 


These devices have been in use for nearly 
two years and are giving good satisfaction. 
H. W. Conn, 
Secretary. 


WORK AND EXPENDITURES OF THE AGRI- 
CULTURAL EXPERIMENT STATIONS FOR 
THE YEAR ENDED JUNE 380, 1900. 

Tue Secretary of Agriculture has re- 
cently transmitted to Congress the annual 
report on the work and expenditures of the 
Agricultural Experiment Stations, made by 
A.C. True, Director of the Office of Experi- 
ment Stations. The following paragraphs 
are taken from the introduction to this re- 
port: 


THE WORK OF THE 
TO PRACTICAL AGRICULTURE. 


In making our examination of the work 
of the experiment stations during the past 
year we have particularly inquired whether 
their operations are conducted with special 
reference to the agricultural needs of their 
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respective States and Territories. The re- 
sults of this inquiry are embodied in the 
accounts of the individual stations given in 
this report. From these it will be seen 
that by far the largest part of the work of 
our stations has direct relation to the im- 
portant agricultural interests of the com- 
munities in which they are located. The 
stations are, in fact, very responsive to the 
- immediate demands of their farmer con- 
stituencies. Their greatest danger is not 
that they will undertake too much work of 
remote practical bearing, but that in the 
effort to meet the calls made upon them for 
immediate assistance they will attempt in- 
dividually to cover more fields of investiga- 
tion than the funds at their disposal will 
permit them to treat thoroughly. This 
temptation the stations generally are, how- 
ever, resisting more successfully as their 
work is becoming better organized and their 
investigations are more carefully planned 
and supervised. The nature of their op- 
erations is also becoming better understood 
by the farmers, and the desirability of more 
thorough and far-reaching investigations is 
much better appreciated than formerly. A 
broader and deeper foundation of scientific 
inquiry is being laid each year, and there is 
a constant accumulation of data regarding 
the general agricultural conditions of the 
different regions of the United States. The 
climate, soil, water supply, native and cul- 
tivated plants, injurious insects, fungi and 
bacteria are being studied in more detail 
and with greater thoroughness than ever 
before. The principles of nutrition of ani- 
mals and the causes of their diseases are 
being subjected to more elaborate and fun- 
damental scrutiny. Methods of investiga- 
tion and the improvement of apparatus for 
research are being given increased attention. 
Much of this work is done without public 
observation and in the intervals of other 
operations. Without doubt it should re- 
ceive more definite recognition and encour- 


SCIENCE. 


[N. S. Vou. XIII. No. 322. 


agement. But it is cause for congratula- 
tion that so much patient labor of this 
character is being performed by station 
officers, who, as a rule, are seeking to ad- 
vance the boundaries of knowledge for 
useful ends and are not deterred by a mul- 
tiplicity of duties from giving attention to 
the more fundamental concerns of agricul- 
tural science. And this work is having its 
effect on the more practical operations of 
our stations. These are assuming a more 
substantial and systematic character and 
are being conducted with more definite re- 
lation to actual conditions. They have, 
therefore, a greater assurance of successful 
practical outcome. Questions relating to 
the introduction of plants or to the im- 
provement of the live-stock industry in any 
region, for example, are now being investi- 
gated with a strict relation to the real re- 
quirements of the agriculture of that region 
which would have been impossible a few 
years ago. The present activity in plant 
breeding, as distinguished from the indis- 
criminate testing of varieties, is a good 
example of the raising of the level of ex- 
periment-station work as applied to directly 
practical ends. The plant breeder now sets 
definitely before him the kind of variety 
needed by the farmer in a given region or 
for a given purpose and applies all his sci- 
entific knowledge and practical skill to the 
production of such a variety. The notable 
success of some of the efforts in this direc- 
tion already made are but a foretaste of 
much wider practical results as knowledge 
and experience in this line of endeavor in- 
crease. To do such work effectively there 
must be an almost ideal combination of 
science and practise. And the more we 
can learn definitely regarding the under- 
lying principles, the more surely shall we 
be able to make successful practical appli- 
cations. In such investigations science be- 
comes more practical and art more scien- 
tific. 
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PROBLEMS OF STATION ORGANIZATION. 
- Much attention has been given during 
the past year to questions relating to the 
more perfect organization of the stations. 
As the stations develop, the importance of 
a clearer definition of the functions of dif- 
ferent officers in administration and inves- 
tigation becomes more apparent. Condi- 
tions which existed when institutions for 
higher education and research were estab- 
lished in this country have materially 
changed, and the old forms of organization 
are now, in many cases, a serious hindrance 
to their best development. For example, 
the theory on which the laws relating to 
the governing boards of many of the State 
colleges and experiment stations are based 
is that the board is to have the direct con- 
trol and management of the institution. 
For this purpose it is to meet frequently, 
keep the details of the business of the in- 
stitution well in hand, consult freely with 
officers of various grades and pass rules 
and regulations governing every operation. 
This may, perhaps, have been well enough 
when the institutions were in a formative 
period and trained executive officers were 
searce, but to-day this theory is out of date 
and its application to the intricate and 
specialized business of our colleges and 
stations is highly injurious to their best in- 
terests. It works just as badly when ap- 
plied to a college or experiment station as 
it would in the case of a railroad or a bank. 
The fact is that boards of control are most 
useful when their functions are confined to 
a broad, general supervision of the policy, 
finances and work of the institution and 
the choice of its chief officers. For this 
purpose annual or semi-annual meetings 
would ordinarily be sufficient, since the 
number of matters requiring the attention 
of the board should be reduced to a mini- 
mum. The best reason for the continuance 
of such boards is that when composed of 
broad-minded and successful citizens they 
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represent the best sentiment of the com- 
munity regarding these institutions, and 
are able to give the public an adequate 
guaranty for the wise and liberal manage- 
ment of the great interests involved in the 
State colleges and universities. Otherwise 
it would probably be best to do away with 
the boards and make the heads of the col- 
leges directly responsible to some State 
officer of high rank. One especially an- 
noying and unjustifiable feature of the 
present system is the maintenance at many 
of the colleges of an officer, commonly - 
designated secretary of the board, who acts 
as a representative of the board in the in- 
tervals between their meetings and exer- 
cises important functions relating to the 
business of the institution independently 
of its president. There is thus divided re- 
sponsibility in the daily administration, 
and in case of friction between the presi- 
dent and faculty or students often a con- 
venient center for discontent and disloyalty 
is ready at hand. All the legitimate func- 
tions of a secretary of the board might 
easily be performed by a registrar or other 
officer attached to the president’s office, 
and thus an important ‘rock of offense’ 
might be removed from the administrative 
systems of these institutions. 

The successful college president is no 
longer preeminently a great scholar, but 
rather a broad-minded and well-trajned 
man of affairs, understanding the require- 
ments of modern educational and scientific 
institutions and able to administer the 
affairs and manage the personnel of such 
institutions. He will look to his governing 
board for advice and counsel on the larger 
matters of general policy, but he ought not 
to have their intervention in the details of 
the business. To his hands should be fully 
committed the administration of the whole 
institution, and his work should be judged 
with reference to its successfulissue. There 
should be no doubt in the mind of any offi- 
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cer connected with the institution that he 
is responsible to the president for his official 
conduct, and that an appeal to the board 
can be made only in extreme cases. 

The institution will naturally be divided 
into a limited number of departments, at 
the head of each of which will be placed an 
officer competent to plan and manage the 
business of the department intrusted to his 
charge. The amount and character of the 
administrative duties which these officers 
will be called upon to discharge will vary 
with the nature of the department. The 
agricultural experiment station is by law 
to be organized asa department of the col- 
lege with which it is connected. It differs 
from the ordinary college department in 
being charged with the work of investiga- 
tion rather than instruction and in having 
definite relations with a great industry for 
whose promotion itis especially established. 
Through its correspondence, publications, 
inspection service and association with the 
farming community it has an increasing 
amount of business not immediately rela- 
ting to its investigations, but requiring spe- 
cial knowledge and skill for its successful 
discharge. To do most effective work the 
operations of the station must proceed in 
accordance with a well-matured plan which 
involves the cooperation of different mem- 
bers of the staff. So extensive and impor- 
tant has the business of the stations become 
that their proper management requires the 
time and energy of an executive officer, or 
director. In some cases it may still be pos- 
sible for the director to conduct investiga- 
tions in some special line or do a limited 
amount of teaching, but as a rule he can do 
little beyond attending to administrative 
duties. In a number of institutions pru- 
dential reasons of various kinds have led to 
the combination of the offices of president 
and director. Whatever justification there 
may have been for this in the past there is 
little excuse for it in the present. The du- 
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ties of a college president are too multifold 
and onerous to permit his giving much at- 
tention to the special needs of an experiment 
station. His directorship almost necessarily 
becomes a nominal affair and the general 
business of the station is actually performed 
by some one member of the staff or distrib- 
uted in a desultory way among a number 
of subordinate officers. This arrangement 
has not worked well and should be univer- 
sally abandoned. 

As regards the business of the station, 
the director should be clothed with a large 
measure of authority and consequent re- 
sponsibility, should plan and supervise its 
work and expenditures, and control its staft 
to such an extent as will bring them together 
to work as a unit for the promotion of the 
station’s success. The members of the staff 
should be directly responsible to the director 
on all matters relating to the station, what- 
ever their position may be in other depart- 
ments of the college, and should expect to 
transact station business through the di- 
rector rather than through the college presi- 
dent or the governing board. A proper 
independence in the conduct of investiga- 
tions, or parts of investigation, in their 
respective specialties, and just credit for 
their share in the station’s operations 
as set forth in publications or otherwise 
may, it is believed, be amply secured for the 
expert officers of the stations at the same 
time that good discipline is maintained and 
ample provision made for united effort. 

No class of men need to readjust their 
professional code to the modern require- 
ments of the organization of great scientific 
and educational enterprises more than col- 
lege professors and scientific specialists. A 
way must be found by which teaching and 
research can be conducted on a system 
which combines liberty with law. The old 
régime of the entirely independent teacher 
and investigator has passed away. The 
specialization which is simply a form of the 
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division of labor well known in industrial 
pursuits carries with it a necessity for com- 
bination of workers in educational and 
scientific institutions, as well as in manu- 
facturing establishments. Ina way hitherto 
unknown, scientific men will be called in 
the future to work together for common 
ends. No matter is of more vital impor- 
tance in the organization of our colleges and 
experiment stations than the securing of 
harmonious and concerted action on the 
part of faculties and staffs for the common 
good of the institution to which they are 
attached. One of the greatest difficulties 
now attending the successful management 
of these institutions is the fact that while 
specialization has narrowed the field and 
outlook of the individual officer, there has 
not been a corresponding recognition of the 
necessity of readjusting the form of organi- 
zation and the spirit of the worker to meet 
these new conditions. At no time has there 
been greater need of the cultivation of an 
earnest and enthusiastic esprit du corps 
among the rank and file of educational and 
scientific workers. There are many indi- 
vidual examples of men impressed with this 
lofty sentiment, but the whole body is not 
yet animated with it. Obviously it should 
especially be a virtue characteristic of men 
eonuected with public institutions. The 
officers of our agricultural colleges and ex- 
periment stations are public functionaries 
employed to advance very important public 
interests. With them the good of the com- 
munity, as involved in the success of the 
enterprise with which they are connected, 
should be the ruling motive of action. The 
fame and emoluments of the individual 
worker should be subordinated to. the re- 
quirements of concerted action for a com- 
mon end. And yet in the long run it is 
believed the individual worker as well as 
the institution will profit by a loyal and 
self-sacrificing discharge of common duties, 
for union of effort will bring greater success ; 
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and whenever a college or a station is strong 
and flourishing, credit is reflected on every 
worker who has contributed to this issue. 

The general considerations affecting the 
efficient organization of our experiment 
stations have thus been dwelt upon because 
a survey of these institutions during the 
past year has brought additional evidence 
that the problems of organization are being 
more generally considered than ever before. 
The tide is running strongly toward a more 
compact organization and a greater unifica- 
tion of the work. On the whole, those 
stations which havea strong organization 
and administration are meeting with the 
largest measure of success. 


THE ORIGINAL WORK OF THE STATIONS. 


There is also unusual interest in the dis- 
cussion of problems relating to the func- 
tions of the stations and the specific duties 
of station officers. There is quite general 
agreement that each station should con- 
duct a considerable amount of original in- 
vestigation ; but in what way this should 
be provided for and what should be its 
character are variously regarded. Thereis 
still great variety in the assignment of 
teaching and investigation to officers in 
different stations, and the relative amount 
of work of research which is left to assist- 
ants differs very greatly in different places. 
Considerations relating to the financial 
conditions of college and station still affect 
the assignment of work in a number of in- 
stitutions. Our observation of the situation 
leads us to the belief that there is actually 
going on a widespread differentiation of the 
investigator from the teacher, and that this 
is not prevented, though it may be hindered, 
by the varying arrangements made at the 
colleges and stations. A certain number 
of men are more and more devoting them- 
selves to the work of investigation, and 
succeeding in it. Others are just as cer- 
tainly losing their interest and activity in 
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such work. Because a man is required to 
teach many hours he does not thereby be- 
come a successful teacher. The research 
which he is compelled to carry on during 
vacations and at night may nevertheless be 
his real mission, and it will be well if his 
superiors discover this. The leaving of de- 
tails of research work to assistants often 
means that the principal has largely lost 
his interest in it or considers other duties 
more important. We are getting an in- 
creasing body of competent investigators 
by this process, though in too many cases 
their training is proceeding under untoward 
conditions. It will be well if boards and 
presidents will consider more fully the 
actual state of things and make as far as 
possible such a readjustment that the in- 
vestigator will be left very largely to inves- 
tigate and the teacher to teach. It con- 
tinues to be a weakness of a considerable 
number of our stations that they are or- 
ganized on too broad a scale for their re- 
sources. Too great a portion of their funds 
is going into salaries, leaving too little to 
pay the miscellaneous expenses of impor- 
tant investigations. Here and there only 
have the authorities had the wisdom and 
courage to confine the operations of the 
station within comparatively narrow lines, 
leaving important departments of work en- 
tirely without recognition. It is encourag- 
ing, however, to observe that where this 
has been done success has brought addi- 
tional funds with which the scope of the 
station’s work could be safely extended. 
On the whole, the amount of what may 
fairly be called original investigation is, in 
our opinion, steadily increasing. To deter- 
mine this itis not sufficient to consider sim- 
ply the bulletins of the stations. These have 
in various ways been made more popular in 
form and matter. A larger amount of the 
more original work is being recorded in the 
annual reports and the records of more 
investigations are being withheld from pub- 
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lication until results of value are obtained. 
While there is still need of urging the ad- 
vancement of the general standard of inves- 
tigations, there is every reason to believe 
that our stations are moving onward and 
upward as agencies for the original investi- 
gation of agricultural problems. 


THE INSPECTION SERVICE OF THE STATIONS. 


The amount and variety of inspection 
service required of our experiment stations 
continue to grow from year to year. Be- 
ginning with commercial fertilizers, it now 
includes feeding stuffs, dairy products and 
other foods for man, creamery glassware, 
insecticides, nursery stock for injurious 
insects, and plant and animal diseases. 
For a considerable period this matter af- 
fected only the stations in the Hast, where 
commercial fertilizers were largely used, 
but it is now a live question in all sections 
of the country, since there is no region 
which does not have some evil against 
which the agricultural public is demanding 
protection by inspection under State or na- 
tional auspices. Questions relating to the 
attitude of the stations toward this work 
are therefore engaging the attention of 
station officers throughout the country. 
Wherever this work has assumed consider- 
able magnitude it is evident that it requires 
very ‘careful organization in order that it 
may be conducted so as not to interfere 
with the work of investigation. Where the 
same Officers are charged with both kinds 
of work there is constant danger that the 
severe routine duties of the inspection ser- 
vice will diminish the ability of these 


officers to conduct thorough original inves- 


tigation. It is essential that there should 
be a distinct differentiation of this service 
from the other work of the stations as re- 
gards both funds and time of performance. 
Unless this is done and close supervision is 
exercised, the inspection work is inevitably 
a drain upon the resources of the station 
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and a hindrance to its more important op- 
erations. While our stations have from 
the beginning been engaged in inspection 
work, and this has met with increasing 
popular favor because of its efficient per- 
formance, it is still doubtful whether it is 
the best ultimate arrangement. Almost all 
our experiment stations are organic parts 
of educational institutions. As such they 
are essentially university departments de- 
voted to research and to the dissemination of 
new knowledge. Toa certain extent they 
may naturally and properly engage a the 
various forms of university extension work 
through their more popular publications 
and connection with farmers’ institutes, etc. 
They are organized to conduct investiga- 
tions on a great variety of subjects, and the 
scope of their work of investigation can be 
almost indefinitely extended as their funds 
increase. They do not need, therefore, to 
go outside of that work which would be 
universally considered within their rightful 
domain as departments of colleges and uni- 
versities in order to secure a wide field of 
operation. On the other hand, as the range 
of inspection service enlarges and its duties 
become more onerous and complicated it 
becomes very questionable whether this ser- 
vice should be connected with our educa- 
tional institutions. It is essentially a part 
of the police functions of the State and 
National Governments. It involves many 
questions on which sooner or later the 
courts will have to pass. It may even ex- 
cite public attention to such an extent as 
to be reckoned worthy of consideration by 
the people in their choice of administrative 
and legislative officers. In many ways this 
kind of business is much more appropriate 
to bureaus of the State government than to 
educational institutions. 

Thus far the arrangement by which much 
of it has been connected with the experi- 
ment stations has been largely a matter of 
convenience, and in many States the amount 
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of work to be performed has been so incon- 
siderable that it has not seemed worth while 
to create special agencies for its perform- 
ance. We have now reached a stage in the 
development of this work when it is believed 
that this matter should receive careful at- 
tention from the managers of our agricul- 
tural colleges and experiment stations, in 
order that a sound policy may be established 
which will provide for the best future de- 
velopment of these institutions. In our 
judgment, this would involve efforts to re- 
lieve the colleges and stations of the inspec- 
tion service rather than to increase its scope 
at these institutions and make it a perma- 
nent portion of their work. 


STATE AID TO THE EXPERIMENT STATIONS. 


A number of the States continue to liber- 
ally supplement the national funds, and 
thus to extend and strengthen the investi- 
gation of the stations within their borders. 
This is done by specific appropriations for 
substations or special investigations, or by 
general appropriations for the current ex- 
penses of the colleges with which the sta- 
tions are connected. Often the printing 
of station publications is provided for by the 
State. During the past year notable addi- 
tions have been made to the buildings and 
equipment of the agricultural colleges, and 
the experiment stations have received much 
benefit from these increased facilities. At 
the University of Illinois a building costing 
$150,000 has been erected for the use of the 
agricultural college and experiment station. 
This will be thoroughly equipped with ap- 
paratus and other facilities for instruction, 
and when completed will form the largest. 
single plant for agricultural instruction and 
research in this country. At the Univer- 
sity of Nebraska a building costing $35,000 
has been erected for the special use of the 
experiment station. At the Washington 
Agricultural College a science hall costing 
$60,000 has been erected, which provides 
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greatly improved facilities for the work of 
the college and station. At the Texas Agri- 
cultural College there is a new agricultural 
and horticultural building costing over $30, - 
000, and at the Kansas Agricultural College 
an agricultural building of the same value. 
At the Oklahoma Agricultural College there 
are new chemistry and library and science 
buildings, and at the Virginia Agricultural 
College and the University of Tennessee 
new and commodious barns have been 
erected, each costing about $5,000. At the 
latter institution a dairy building has also 
been constructed. At the Agricultural Col- 
lege of the University of Minnesota a horti- 
cultural-botanical building costing $35,000 
has been erected. 

It is believed that the successful work of 
the experiment stations has been a large 
factor in arousing the attention of the public 
to the benefits of instruction as well as re- 
search in agriculture, and to the;importance 
of equipping the agricultural colleges more 
amply and giving them increased funds for 
the extension of their work in both direc- 
tions. It is well that this fact should be 
brought to the attention of legislators when 
appropriations for these institutions are 
being made. Funds are needed for the ex- 
tension of investigations as well as for better 
equipment, and oftentimes a comparatively 
small sum added to the current revenue-of 
the station will enable it materially to 
strengthen its work. This is so because 
the broad organization of our stations re- 
quires that a relatively large portion of the 
national funds must be expended for salaries 
and wages. This leaves so little for the 
general expenses of investigations that they 
can not as a rule be made very extensive. 
If it is desirable that particular investiga- 
tions should be conducted on a somewhat 
extensive scale or in different localities, the 
State can often secure this desirable result 
by providing funds for these specific pur- 
poses. As regards the investigations which 
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need to be carried on in different localities, 
it is, in our judgment, a much wiser policy 
to give the stations funds for such special 
investigations than to establish permanent 
substations, which have universally proved 
to be relatively expensive and unsatis- 
factory. 


THE DEVELOPMENT OF THE EXACT NAT- 
URAL SCIENCES IN THE NINE- 
TEENTH CENTURY.* 

Tue lecture delivered by Van’t Hoff, 
under the above title, although scarcely an 
hour in length, contains so much important 
material that a brief account of its contents 
cannot fail to be of interest to the readers 
of Science. The lecture deals only with the 
sciences of inanimate nature, and, there- 
fore, does not touch any branch of the bio- 
logical sciences. 

Although the question of utility has had 
much to do with the development of many 
branches of science, yet the highest aim 
has not been reached in this way. The 
sciences have, then, been divided into theo- 
retical and applied. And we must make 
the further division into the general and the 
concrete or special sciences. 

The general sciences are dealt with first. 
These are divided into two classes. First, 
the three fundamental mathematical sciences, 
which center around the three fundamental 
conceptions of quantity, space and time. 
The science of quantity is analysis, includ- 
ing arithmetic, algebra and the higher anal- 
ysis. The science of dimensions is geom- 
etry; while in mechanics, the science of 
force and movement, time enters as a fac- 
tor. Second, the two experimental natural 
sclences—physies and chemistry. 

Almost an unlimited amount has been 
accomplished in the nineteenth century in 
the field of the mathematical sciences. It 
is only necessary to mention such names 

* Lecture delivered by Van’t Hoff at the seventy- 


second meeting of the Society of German Men of 
Science and Physicians, in Aix-la-Chapelle. 
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as Abel, Cauchy, Gauss, Jacobi, Riemann, 
Weierstrass. The general laws of these 
sciences were established at the beginning 
of the century, and remain essentially 
unaltered. The great discovery for me- 
chanics in the nineteenth century is the 
law of the conservation of work. Since 
this law lies at the very foundation of 
mechanics, it is of fundamental importance 
for the whole science. ‘The discovery and 
development of this law belongs to the 
field of physics, yet it was not developed 
by physicists alone. Mayer was a physi- 
-cian, Joule a brewer, Colding an engineer, 
and Helmholtz was at that time a physiol- 
ogist. 

The influence of this law on mechanics 
was pointed out by Lagrange in two equa- 
tions—the one for motion, the other for rest 
orequilibrium. In the light of the iaw that 
the amount of work cannot change, these 
two equations became relatively very sim- 
ple. This lawisas follows: The total amount 
of work is unalterable. It should be observed 
that work can have two forms, the form 
of movement (or kinetic energy), and the 
form where a weight moves a clock—where 
the capability of doing work is connected 
with the weight, therefore, with a force, 
(potential energy). The law should be ex- 
pressed thus: The swm of the two kinds of 
work is unalterable. 

We can then say, in general, of our 
three fundamental sciences, that at the close 
of the nineteenth century they rest on a 
foundation that is practically perfect. 

If we now turn to the experimental sci- 
ences, physics and chemistry, we find that 
there is no sharp division between them. 
Recently a celebrated chemist said that 
Lavoisier and Bunsen were not chemists, 
but physicists, and to show what inherent 
connection exists between the two, Bunsen 
himself said ‘a chemist who is not a physician 
is nothing.’ 

The physicist has to do chiefly with the 
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transformations of force; the chemist with 
the transformations of matter. 

Turning now to physics, therefore, to the 
problem of the transformations of natural 
forces or corresponding work forms, the 
developments in the nineteenth century 
are closely connected with the fundamental 
conceptions that natural processes are to 
bereferred to purely mechanical movements 
and forces. Since light, sound, heat, elec- 
tricity and magnetism are only different 
forms of movement, the possibility exists of 
transforming these into one another. This 
is the first great advance in physics. It 
was Faraday especially who believed in 
the correlation of energy. This reciprocal 
transformation of work forms, of course, 
takes place in daily life in the steam engine, 
dynamo, ete., and from this energy heat 
and light can be reproduced. 

The second great advance is, of course, 
the law of the conservation of energy, or of 
work, in terms of which the total amount 
of work remains unchanged. 

A third important step was taken. If 
one form of work can be transformed into 
another and this transformation takes place 
quantitatively, then the question still re- 
maining is, Which way will the transforma- 
tions take place? This was answered by 
Carnot and Clausius in what has become 
the- second law of thermodynamics. This 
is often formulated thus : Heat always flows 
from a warmer to a colder body. Helm- 
holtz formulates it in terms of ‘ free work.’ 

We now consider the last fundamental step 
which has been taken—how quickly do 
transformations take place in nature ? 
This brings us to the views in reference to 
the inner nature of natural processes—views 
which have been developed in the nine- 
teenth century. As an example, let a local 
increase in pressure be produced in the air 
by, say, an explosion. This increase in 
pressure tends to equalize itself, and the 
excess of pressure moves through the air as 
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sound. From the assumption that sound 
is a wave movement in an elastic medium 
like air, Newton and Laplace calculated 
its velocity accurately as 330 meters per 
second. 

That sound is a vibratory movement is 
not theory but fact. In other regions, 
however, we have only theories as to the 
nature of the phenomena. We have had 
to distinguish between matter and ether ; 
the former consisting of very small, per- 
fectly elastic parts, which are different for 
each element; the latter, a medium every- 
where present, penetrating everything. 
The ether is the carrier of all radiation, as 
for example, light. 

Let us trace the development of the views 
eoncerning light. According to Newton 
light was produced by light particles which 
moved with great velocity. The discovery 
of interference by Fresnel at the begin- 
nine of this century showed that light 
was a wave motion, as Huyghen’s had sup- 
posed. The vibrations took place in the 
ether, and light moved with a velocity 
about one million times that of sound. In 
order to explain the phenomenon of polari- 
zation it was necessary to assume that the 
vibrations are transverse and not longi- 
tudinal. 

The view that the ether is a simple elas- 
tic medium could not account for the rela- 
tions between light, electricity and magnet- 
ism. Those substances which are the 
best conductors of electricity, as the metals, 
are Opaque to light; while glass, which is 
transparent to light, does not conduct elec- 
tricity. Relations such as these led Max- 
well, Helmholtz and others to the assump- 
tion that the vibrations in the ether are of 
an electrical nature. This was the origin of 
the electromagnetic theory of light. In 
terms of this theory, light is only an elec- 
tromagnetic vibration of the ether of very 
small period. The number of vibrations 
per second is about 400 billions for red and 
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800 billions for violet light. But there is 
still an infinite field for slower and also for 
more rapid vibrations, and here we meet 
with the greatest discoveries of the nine- 
teenth century. The somewhat slower vi- 
brations are heat rays; the somewhat more 
rapid are chemical rays ; the still more rapid 
are the Rontgen rays, corresponding to the 
Helmholtz very rapid electromagnetic vi- 
brations ; while the very slow vibrations 
(about 100 million per second) are the 
Hertz waves. These electrical vibrations 
behave just like light, only they are in- 
visible. They find application in wireless 
telegraphy. 

The assumption is, therefore, plausible 
that light also is produced by electrical 
vibrations of the charged atoms or ions in 
the source of light. This is confirmed 
by the discovery of the Zeeman effect. 

Let us now turn to chemistry. Sub- 
stances like potassium and sodium, which 
at the beginning of the century were re- 
garded as elementary, have been decom- 
posed by Davy. The remaining elements 
have, however, maintained their elementary 
nature, and about 80are now known. That 
an organic connection exists between the ele- 
ments has been shown by Newlands, Lothar 
Meyer and Mendeleff. In terms of this re- 
lation new elements have been predicted 
and they have since been discovered by 
Locog de Boisbaudran, Winkler and Nil- 
son. These elements are, of course, gal- 
lium, germanium and scandium. 

The synthesis of compounds has been car- 
ried very far indeed. The synthesis of urea 
by Wohler broke down the distinction be- 
tween the compounds prepared in nature 
and in the laboratory. And we can now 
prepare optically active substances in abun- 
dance. Synthesis has reached its climax 
in the preparation of the artificial dyes. 
Graebe and Liebermann have made alizarin. 
Baeyer has effected the synthesis of indigo. 
Ladenburg of the alkaloid coniine, while 
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Emil Fischer has effected the synthesis of 
grape sugar. 

It now only remains to make artificially 
the enzymes and albumens. Up to the 
present these require the intervention of 
life. 

The most careful quantitative study of 
the transformations of matter have shown 
that mass remains unchanged. A definite 
quantity of every element was, is, and will 
be. This recalls the law ofthe conservation 
of work, and is perhaps connected with it. 

The atomic hypothesis, which was pro- 
posed by Dalton as a convenient means of 
explaining the laws of definite and multiple 
proportions, has been given new meaning 
by Avogadro, and Kekulé, in terms of 
valence, has shown how the atoms are 
united in the molecule. Stereochemistry 
has even thrown light on the arrangement 
of the atoms in space, and Mitscherlich has 
shown that there are relations between the 
external crystal form and the atomic com~ 
position and constitution of the molecules. 
- The chemistry of the nineteenth century 
is also characterized by the introduction of 
physical methods and principles, which 
have almost always produced marked 
advances, and frequently fundamental 
changes. Among the physical methods 
should be mentioned the balance, the spec- 
troscopic methods of Bunsen and Kirch- 
hoff, and the electrical methods, which, in 
the hands of Clausius and Arrhenius have 
led to the theory of electrolytic dissocia- 
tion. 

The introduction of physical principles 
has also accomplished much.  Bertholet, 
Guldberg and Waage have explained the 
facts of chemical equilibrium, showing that 
a transformation only proceeds toa definite 
limit. They have introduced the idea of 
general attraction, and have shown how the 
active mass can be ascertained. Thomsen 
and Berthelot have attempted to apply 
the law of the conservation of work to 
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chemical problems, and have developed the 
principle, which, however, does not always 
hold, that the heat evolved in a reaction is 
a measure of the affinity. 

Through the united efforts of mathe- 
maticians, physicists and chemists, chemis- 
try has, then, been placed upon a sure 
foundation. The second law of thermo- 
dynamics has been applied to chemical 
processes first by Horstmann, and then 
by Gibbs, Helmholtz, Duhem and others. 
This is, however, difficult for the chemist, 
since it involves a fairly good knowledge 
of mathematics and physics. It is, there- 
fore, the problem of the physical chemists 
to give their well-established fundamental 
principles the simplest possible form. Some- — 
thing has been already accomplished. 

1. The laws of dilute solutions, involv- 
ing the conception of osmotic pressure, 
are just as simple as those of dilute gases, 
indeed, they are identical with them. 

2. The heat evolved in a reaction de- 
termines the direction in which the equi- 
librium will be displaced by change in tem- 
perature. That which is formed with 
evolution of heat comes more and more to 
the front with decrease in temperature. 

3. Affinity is closely connected with the 
conception of free work and is measured, 
not by the heat developed, but by the elec- 
trical work developed (electromotive force). 
Of these three principles, special stress is 
to be laid upon the importance of the last. 

A very brief discussion of the concrete or 
special sciences follows. ‘These include as- 
tronomy, meteorology, geography and geol- 
ogy. 

Astronomy, by means of the spectroscope, 
has shown that in the spaces, so distant that 
it requires light many years to reach us, 
there is the same kind of matter as here 
on the earth. This includes iron, hydrogen 
and about twenty other elements, and these 
obey the same laws of reciprocal attraction 
as they do here on the earth. Astronomy 
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also calculates the history of the world in 
the future. 

Geology gives us similar knowledge of 
the past, and shows that the world has 
not developed by sudden changes, as was 
formerly supposed, but that it has developed 
in accordance with the same laws which 


now reign. : 
Harry C. Jones. 


BUFO AGUA IN THE BERMUDAS. 

One of the characteristics of the fauna of 
the Bermudas is the scarcity of terrestrial 
vertebrate forms. At present there is 
known but a single reptile (Humeces longi- 
rostris) and a single amphibian (Bufo agua 
Daudin). In 1884 Jones and Goode (‘ Con- 
tributions to the Natural History of the 
Bermudas,’ Bull. U.S. Nat. Mus.) recorded 
noamphibian. Heilprin (‘The Bermudas,’ 
Philadelphia, 18938, p. 84) says that in 1888 
he saw a few individuals of B. agua in the 
salt marshes. As far as recorded, no am- 
phibian had been known in the colony 
until the introduction of this species. 

The history of its introduction, as gained 
from an interview with Captain Vesey in 
July, 1900, is as follows: Captain Nathaniel 
Vesey (at present a member of the Colonial 
Parliament from the parish of Devonshire) 
‘about fifteen years ago’ engaged the master 
of a vessel plying between Hamilton and 
Demarara, British Guiana, to secure for 
him some of the Guianan toads, with a 
view to using them to catch garden insects. 
The toads were brought from Demarara to 
Hamilton, and were carried out to Devon- 
shire by a native, who must have purloined 
some of the animals, for individuals were 
seen near the native’s home (Tuckerstown), 
ten miles distant, soon afterward. Captain 
Vesey liberated ‘about two dozen’ indi- 
viduals in his garden, where they thrived 
from the first and ate many insects. 

From these two centers the animal has 
spread until it is common throughout the 
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eolony. In its search for moist places it 
often gets into the cisterns, fouling the 
water. This fact, together with its ugly 
appearance and the common opinion that 
it is venomous, has brought it into disfavor 
with the inhabitants. 

The porosity of the rock permits no 
springs, streams or ponds in the islands. 
The only bodies of water are several brack- 
ish tidal ponds near the shore. There are 
some brackish marshes the salinity of 
which is less than that of the ponds, but 
which are by no means fresh. It is in these 
marshes that the animal breeds. It seems to 
have adopted these from necessity rather 
than from preference, for in Jamaica (An- 
drews) and in Brazil (Hensel) it spawns in 
fresh-water pools. 

The eggs are extruded ‘early in the 
spring,’ according to local report, but this 
must be regarded as uncertain until we 
have better evidence. In Jamaica spawn- 
img is said to occur in October, and in Rio 
Grand do Sul, Brazil, in the middle of win- 
ter (June). In July, while at the Bio- 
logical Station of New York University at 
Hamilton, I found large numbers of young, 
nine to fourteen millimeters long, in the 
grass and on the roads near the brackish 
marshes. They were especially abundant 
just after a shower. 

Bufo agua is the largest living Anuran 
known. ‘The largest specimen I have seen 
from Bermuda was collected by the New 
York University Expedition of 1898 and is 
now in the Zoological Museum at Columbia 
University. It measures 155 mm. from 
snout to vent, and weighs 960 gm. after 
having been two years in a four per cent. 
solution of formalin. 

This toad is found in South and Central 
America and in the warmer parts of Mexico. 
It has not been included in the Neoarctic 
fauna by either Cope or Garman. I have 
found no record of it west of the Andes fur- 
ther south than Chimbo, Ecuador (about 
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2° 8.). The expeditions to the Andes have 
not recorded it above altitudes of 1,500 
feet nor more than about a hundred miles 
back from the coast. On the east coast it 
is recorded as far south as the Sierras del 
Tandel, Argentina (88° S.) by Berg. It is 
found throughout Brazil and in eastern 
Ecuador well up towards the headwaters 
of the Amazon. 

It has been introduced into many of the 
Lesser Antilles to catch insects (Herrera). 
In 1844, according to Gosse, it was intro- 
duced into Jamaica from the Barbadoes, 
where it has been used to catch field rats. 
It had been brought from Martinique to 
Barbadoes, and had been carried to Martin- 
ique from Cayenne. It appears doubtful 
that it is indigenous to any of the islands 
with the possible exception of Trinidad, 
Faunal lists from Cuba, Porto Rico and the 
Bahamas do not include it. 

Bermuda is now its northern limit, both 

in latitude (33° N.) and in mean annual 
isotherm (70° F.), but this distance from 
the equator is exceeded on the east coast 
of South America both in latitude (38° 8.) 
and in mean annual isotherm (58° F.). It 
is essentially a tropical and subtropical form, 
and I do not find record of it in the region 
of frost in either latitude or altitude, ex- 
cept for a small area in Argentina. 

Bufo agua is known by various local 
names. The natives of parts of Brazil call 
it aguaquaquan, from which comes its 
specific name. In Jamaica it is known as 
a ‘bull-frog.’ The inhabitants are preju- 
diced against it throughout its range and 
it is killed at every opportunity. 

There is a general belief that itis venom- 
ous. One Brazilian writer (Filho) says 
that travelers report the use of its venom in 
place of curari by the natives of the upper 
Amazon region. 

Experiments show that the secretion of 
its cutaneous and parotoid glands, when in- 
jected into the circulation of dogs, fowls or 
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frogs has poisonous effects, and in moder- 
ate doses causes convulsions, followed by 
death. There is no evidence that mere ex- 
ternal application causes more than a slight 
irritation unless it reaches mucous mem- 
brane, when ulceration follows, or the cor- 
nea, which is rendered temporarily opaque. 

There is not sufficient evidence to sub- 
stantiate the popular belief among the na- 


tives of Bermuda that the animal can eject 


its secretion to a distance. There is some 
evidence that the secretion when taken 
into the digestive tract—as in the case of a 
dog getting it into the mouth—will cause 
death in a few hours, but there are no care- 
ful records of the physiological effects of 
the secretion beyond the fact that subcuta- 
neous injections cause tetanic convulsions, 
followed by death in from one-half to two 
hours, according to dose. 
F. C. WAIrTE. 


UNIVERSITY HEIGHTS, NEw YorK CIty. 


SCIENTIFIC BOOKS. 

Le préhistorique, origine et antiquité de UV homme. 
Par GABRIEL et ADRIEN DE MORTILLET. 
121 figures dans le texte. 3e édition. Paris, 
Schleicher fréres, 1900. Pp. xxii-++ 709. Bib-_ 
liothéque des sciences contemporaines. 

The first edition of Le préhistorique dates from 
1888. A second edition appeared two years 
later and was exhausted at the end of ten years. 
The value of the work, as well as the rapid 
growth of the science, has made a third edition 
imperative. Gabriel de Mortillet devoted the 
closing year of his life to this task, which was 
destined to be completed by his son and collabo- 
rator, Adrien de Mortillet. 

The incorporation of an immense amount of 
new and valuable material, made possible by a 
recasting of the work, has of necessity limited 
its scope. The Neolithic period is left to be 
treated in a separate volume together with the 
Bronze age. 

The two main divisions of the present volume 
are devoted to the Tertiary and early Quater- 
nary, respectively. The authors are inclined 
to make the most of the evidence bearing on a 
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Tertiary precursor of man, devoting twelve 
chapters to it. The accounts of the discoveries 
at Thenay, Saint Prest and Puy-Courny, in 
France; Otta, Portugal; Yenangyoung, Upper 
Burma, and as core of others are faithfully re- 
viewed. ; 

The Calaveras skullis rejected. The deposit 
in which it was said to have been found is 
Quaternary instead of Tertiary, and the skull, 
besides being of doubtful origin, bears not a 
single mark of antiquity. Neither are the hu- 
man remains from Olmo, Colle del Vento and 
Castenedolo, Italy, accepted as Pliocene. 

The chapter on fossil monkeys closes with 
Pithecanthropus erectus, which is considered the 
immediate precursor of man. The authors 
conclude that while man did not exist during 
the Tertiary, there did exist precursors of man 
more intelligent than any of the living anthro- 
poids. 

Part second is devoted to the Early Quater- 
nary, which, according to de Mortillet, corre- 
sponds to the Paleolithic period. The method 
of treatment here is less didactic than in the 
earlier editions, the subject matter being grouped 
under the following headings : 

I. Industry, or Technology. 
II. Man, or Anthropology. 
III. Fauna, or Zoology. 
IV. Flora, or Botany. 
V. Geology. 

VI. Geography. 

The first successful attempt to establish a sci- 
entific system of relative chronology for prehis- 
toric times was made by Thomsen of Copen- 
hagen, in 1836. Of the subsequent writers who 
have contributed to the elaboration of Thom- 
sen’s triple division, Gabriel de Mortillet un- 
questionably ranks first. His classification is 
very generally accepted, and ought to be familiar 
to every one who wishes to keep abreast of ar- 
cheological literature. 

De Mortillet’s system is based on the devel- 
opment of human industry, the successive steps 
of which are grouped under epochs. Following 
the method of nomenclature adopted by the 
geologist, he has given to each epoch the name 
of some well-known locality where the culture- 
stage in question is to be found in its purity. 

The six epochs into which the Paleolithic 
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period is divided, beginning with the oldest, 
are: Chellean, Acheulian, Mousterian, Solu- 
tréan, Magdalenian, and Tourasséan, the Acheu- 
lian and Tourasséan being regarded merely as 
epochs of transition. 

After tracing the steps in the industrial evo- 
lution of the Paleolithic period, the authors 
pass in review all the discoveries of fossil hu- 
man bones supposed to belong to the same 
period. The existence of two races is recognized 
—an earlier, referred to the first three epochs 
of the Paleolithic period and called Neanderthal, 
and a later, referred to the last three epochs of 
the same period and named Laugerian, or race 
of Laugerie-Basse. The Laugerian race is de- 
rived from the Neanderthal without intermix- 
ture from any foreign source. The transition 
may be traced in the human remains from Arey, 
Eguisheim, Marcilly and Bréchamps. 

Acting on the safe principle that it is better 
to discard correct testimony than to accept 
doubtful, of the 33 discoveries of human re- 
mains attributed to the lower half of the Paleo- 
lithic, 18 are discarded altogether, 4 are put 
in the doubtful list, and only 11 classed as 
authentic. Those accepted are: Neanderthal 
in Prussia, and Eguisheim in Alsace; La Nau- 
lette and Spy in Belgium; Tilbury and Bury 
Saint Edmunds, England; Denise, Marcilly, 
Bréchamps, Malarnaud and Arcy, in France. 
The doubtful are: Canstadt, in Wurtemberg ; 
Brix, Bohemia; Schipka, Moravia ; Hamilton, 
Treland. Those to be discarded are: Nagy-Sap, 
Hungary; Brian and Predmost, in Moravia; 
Podbaba, Bohemia; Stangendis, Sweden; Gay- 
lenreuth, Lahrand Bolwiller, Germany ; Engis, 
Belgium; Maestricht, Holland; Kirkdale, Vic- 
troia Cave and Galley Hill, England ; Moulin- 
Quignon, Clichy, Grenelle, Gravenoire and Hs- 
talas, France. 

Of the human remains attributed to the second 
half of the Paleolithic period, the authentic 
are: the skeletons of Laugerie-Basse, Chance- 
lade and Sorde inférieur, all in France. A 
number of finds, including Cro-Magnon, Fur- 
fooz and Baoussé-Roussé are classed as Neo- 
lithic sepultures. 

Ten chapters are devoted to the contempo- 
rary fauna, and three to the flora. The ques- 
tion of the domestication of animals is decided 
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in the negative. There is alsono evidence that 
the Paleolithic hunter-populations knew any- 
thing about agriculture. 

A comparative study of the fauna and flora 
of France and England leads to the conclusion 
that the British Isles were united to the conti- 
nent during the early Quaternary. The Seine, 
instead of reaching the seaat Le Havre, flowed 
westward along the coast of Calvados, then 
north and west past the site of the present city 
of Cherbourg, to empty into a gulf of the At- 
lantic separating Cornwall from Brittany. The 
Somme traversed rather obliquely the Channel, 
and being augmented on the way by affluents 
from both France and England, passed between 
the Isle of Wight and England by way of Spit- 
head and the Solent, where it emptied into the 
same gulf of the Atlantic some distance north 
of the Seine. 

It is interesting to compare this view with 
that of Sir John Evans,* Mr. Codrington and 
the Rey. W. Fox.; The latter agree among 
themselves, although their conclusions were 
arrived at independently. They agree with 
de Mortillet in one respect only, viz., the 
river orgin of the Solent. But in their opinion, 
that river flowed east and not west, joining the 
the sea at Spithead. It was not the Somme, 
but a considerable stream, some of whose tribu- 
taries still exist'in the small rivers which form 
the drainage of Dorset and Wilts. 

There was also, during the Chellean epoch, a 
junction of Europe with America by way of the 
British Isles, the Faroes, Iceland and Greenland. 

The volume closes with the geographic distri- 
bution of the types of industry characterizing 
the six epochs of the Paleolithic period. The 
abundance of rudely chipped Paleoliths in 
North America is recognized, but they are not 
considered as synchronous with the Chellean 
epoch in Hurope. The Trenton terrace is 
referred to the same epoch as the Mousterian 
station of Santerno, Italy, which corresponds to 
‘the grand extension’ of the glaciers. 

In conclusion, by applying an absolute chro- 
nometric scale to the adopted system of relative 
chronology, the following results are obtained : 

**Ancient stone implements of Great Britain,’ 2d 
edition, p. 690. 

T Geologist, Vol. V., p. 452. 
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Chellean epoch (preglacial).............. 78,000 years. 
Mousterian epoch (glacial)... ...100,000 ** 
Solutréan epoch............0+ =n ULC) 
Magdalenian epoch... no OOO) 9 


Motaleetes ee ae ee 222,000“ 


To the 222,000 years of early Quaternary is 
to be added ‘the 6,000 years since the beginning 
of the historic period in Egypt and a probable 
10,000 years of the Protohistoric and Neolithic.’ 
The authors believe this to be a very moderate 
estimate for the antiquity of man. : 

There is a limit to the amount of matter that 
can be pressed into a single volume. The one 
in question is exceedingly rich as it stands, being 
far more comprehensive than any other at- 
tempting to cover the same field. Yet many 
will regret that so few references were cited and 
that a series of maps was not incorporated. 
The science of prehistoric anthropology is sadly 
in need of cartographic enrichment. It would 
be difficult to conceive of a more fruitful source 
for such an enrichment than the combined 
knowledge of the de Mortillets. 

We may, however, hope that the desired 
maps, augmented by others, will be included in 
the promised additional volume. May it soon 
appear ! 

GEORGE GRANT MaAcCurRDY. 


Analyse des Gaz. By M.E. Pozzi Escor. Paris, 
Gauthier-Villars. 1900. Pp. 200. . 
Chapter I., on ‘Sampling,’ is by far the best 

in the book, being complete and well written ; 

the writer regrets that the same can not be said 
of the following chapters. In the important 
branch of analysis by explosion not one of 
the later forms of explosion pipette is given. 

In Chapter III., on reagents, no mention is 

made of fuming sulphuric acid, which Winkler 

showed ten years ago to be the best absorbent 
for ‘heavy hydrocarbons’; nor is any state- 
ment made of the limitations of the use of vari- 
ous reagents, nor of their capacity of absorption. 

Chapter IV., on the analytical characters and 
methods of estimating the principal gases, 
might almost—as far as any special information 
about gas analysis is concerned—have been 
taken from any treatise on chemistry. 

Chapter Y., on qualitative analysis, is admir- 
able. 
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In Chapter ,VI., on the analysis of gaseous 
mixtures, especially by combustion, no direc- 
tions or precautions are given necessary: for a 
successful result, nor is the treatment of the 
analysis of illuminating gas at all satisfactory. 

Chapter VII., on gas analytical apparatus, 
describes in a general way a number of the 
important forms of apparatus. 

Chapter VIII., on the calorific power of gases, 
is especially disappointing, the only methods 
given being that of Mahler—by the bomb, and 
by calculation, noSmention being made of the 
excellent apparatus of Junkers. 

In conclusion, the work, so far from ‘eta 
‘essentiellement pratique,’ as reviewed in the 
Comptes Rendus, appears to be superficial, bet- 
ter adapted to give a general idea of the subject 
than for a laboratory manual. 

Auaustus H. GILL. 


SCIENTIFIC JOURNALS AND ARTICLES. 

The American Naturalist for January begins 
with a list of ‘Plants used by the Indians of 
Eastern North America,’ by Lucia B. Cham- 
berlain. The plants are arranged in alphabetic 
order under the name of each of the tribes con- 
sidered and the uses of the plants are noted. 
R. W. Shufeldt has an article ‘On the Syste- 
matic Position of the Sand Grouse (Pterocletes ; 
Syrrhaples),’ concluding that they belong 
wliere they are usually placed, between the 
Galli and Columbe. G. H. Parker discusses 
‘Correlated Abnormalites in the Scutes and 
Bony Plates of the Carapace of the Sculptured 
Tortoise,’ concluding that there is a more inti- 
mate relation between the plates and scutes 
than has been generally admitted. Roswell 
H. Johnson describes, with outline and ski- 
agraph illustrations ‘Three Polymelous Frogs’ 
and C. H. Higenmann and Ulysses O. Cox con- 
sider ‘Some Cases of Saltatory Variation.’ 
James Perrin Smith treats of ‘The Larval Coil 
of Baculites’ and deduces that Baculites prob- 
ably originated from Lytoceras, and some ‘ Vari- 
ation Notes’ are given, taken from the Bulletin 
of the Société d’ Anthropologie. The Editor an- 
nounces that the ‘ News’ department will be 
discontinued as the same field is covered by 
SCIENCE more promptly, but that the record of 
appointments, retirements and deaths will be 
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continued and that there will be added notices 
of gifts to educational institutions, all to be 
published quarterly. 


SOCIETIES AND ACADEMIES. 
SECTION OF ASTRONOMY, PHYSICS AND CHEMIS- 
TRY OF THE NEW YORK ACADEMY 
OF SCIENCES. 

A REGULAR meeting of the Section was held 
at 12 West 31st Street, New York, on February 
4,1901. Professor George E. Hale, director 
of the Yerkes Observatory, gave a lecture on 
‘Astronomical Photography with a Visual Tele- 
scope.’ The following is an abstract : 

Photography was discovered in 1837, and the 
first astronomical photograph was taken in 
1840 by Dr. Draper of New York. It was a 
photograph of the moon made on a daguerreo- 
type plate, and gave great promise of future 
work. Bond in 1850 made the first photograph 
of the stars. Rutherfurd of New York, in 1858, 
made some remarkable photographs of the 
moon, and later some star photographs. 

Photography has now become so valuable in 
astronomy that it is applied in every depart- 
ment. Itis not true, however, that it will dis- 
place the eye. There are certain fields where 
the eye will be superior to the photographic 
plate, but in many other fields photography has 
led to results that never could have been ob- 
tained by visual observation. I shall speak to- 
night of work done at the Yerkes Observatory 
with a telescope designed for visual observa- 
tion. It is fortunate that this telescope was 
not designed for photography alone, for by the 
use of methods recently devised it has been 
possible to use it for photography and the re- 
sults are not at all inferior to what they might 
have been on a telescope designed for photog- 
raphy alone. 

The forty inch telescope of the Yerkes Ob- 
servatory can be considered as a long camera 
with a focal length of about sixty-four feet. Its 
field of view embraces a circle in the sky of only 
about five minutes of arc in diameter. In pho- 
tographing groups and clusters of stars this 
long focal length makes it possible to separate 
stars which would have been run together into 
one mass with an instrument of shorter focal 
length. A means of counteracting the uncor- 
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rected chromatic aberration has been devised by 
Mr. Ritchie of the Yerkes Observatory. He 
employs a yellow collodion film in front of the 
photographic plate at the eye end of the instru- 
ment, by which the blue rays are cut off. Suit- 
able isochromatic plates, such as can be found 
on the market, are used. This is a very inex- 
pensive means of using the telescope for pho- 
tography. A special form of guiding apparatus 
to keep the star image at the same point of the 
plate has to be employed. On account of the 
unavoidable flexure of the large telescope tube, 
an auxiliary telescope placed parallel to the 
telescope tube cannot be used. The image of 
another star just outside the photographic plate 
is made use of. By means of a little eye- 
piece with a fine pair of cross-hairs, attached to 
the plate holder which is adjustable in two di- 
rections at right angles to each other, the image 
of the guide star is kept on the intersection of 
the cross-hairs during the entire time of the ex- 
posure. The photographs taken at the Yerkes 
Observatory in this manner by Mr. Ritchie are 
much finer than those taken at Potsdam with a 
photographic telescope. 

A most important application of photography 
with this telescope will be the determination of 
the parallax of stars, which has not yet been 
done to any extent by photographic means. 

Photographs of the small planetary nebulz 
taken with this telescope show more than can 
be actually seen with our eyes, as in some cases 
a radial structure. 

The instrument can also be used to study 
stellar spectra and stellar evolution. We can 
pass by gradations from the type of hot and 
white stars like Sirius, to the more developed 
and colder ones like our sun, and then to the 
red stars. There are two types of red stars, 
and by the aid of their spectra photographed 
with this telescope, we have detected a relation- 
ship between the two types, through the pres- 
ence of carbon bands. Even in the atmosphere 
of the sun there is a very thin layer of carbon 
vapor and above this the gases of the chro- 
mosphere. In thered stars we have this carbon 
vapor, which is very dense in one of the types. 

Another important line of work is that of 
measuring the motion of stars in the line of 
sight. Professor Frost uses the titanium line 
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for this purpose, and has just had a new spec- 
trograph constructed for the work. 

In photographing the spectrum of Saturn 
with its rings, we find a faint band in the red 
indicating the presence of a comparatively 
dense absorbing atmosphere on the planet 
which is absent from the rings. 

With the help of a spectroheliograph we are 
able to photograph solar phenomena. ‘These 
photographs show that the mottling of the 
sun’s surface persists throughout the minimum 
period of sun spots as well as through the 
maximum. Prominences can be photographed 
nearly as well with it as at times of total solar 
eclipse. 

Mr. W. G. Levison presented a ‘ Note on a 
Cause of the Deterioration of Gelatin Photo- 
graphic Dry Plates.’ The author suggests that 
there is some emanation, probably Becquerel 
rays, from the pasteboard of the boxes in 
which the plates are packed for the market, 
which causes their deterioration. He found 
that if he cut a star from the pasteboard of a 
plate box and laid it on the sensitive side of a 
plate, the whole then being enclosed in a box 
for a week, when he developed the plate he 
obtained an image of the star. This would ex- 
plain the deterioration at the edges of plates 
where they come nearly in contact with the box, 
or the deterioration due to the pasteboard sepa- 
rators at the edges of the plates. The author’s 
experiments led him to the suggestion that 
metal boxes would be better for the plates than 
the pasteboard boxes. Wrapping with paraf- 
fine paper might also have the same effect. 

WILLIAM 8. Day, 
Secretary. 


TORREY BOTANICAL CLUB. 


Av the annual meeting, January 8, 1901, the 
Secretary, Professor E. S. Burgess, reported 15 
meetings held during the year, with an average 
attendance of 38; 19 active members were 
elected. The active membership is now 238, the 
total membership 383 ; 20 papers have been pre- 
sented, with addition of 26 brief notes of col- 
lections or of botanical progress. 

The editor, Professor L. M. Underwood, re- 
ported a continued increase in the number of 
pages and of plates in the Club’s publications, 
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including in Volume 27 of the Bulletin, 666 
pages and 38 plates, and including Volume 9 
of the Memoirs, with 292 pages and 9 plates. 
The articles printed in the Bulletin have num- 
bered 63, by 48 different persons; 19 articles 
have contained descriptions of new species 
among the higher plants. 

The Club voted to begin the publication of an 
additional monthly of about 12 pages, to in- 
clude botanical notes and jottings, with refer- 
ence to the local flora and to other subjects, 
and to bear the name TYorreya, in honor of Dr. 
John Torrey, founder of the Club. Dr. M. A. 
Howe was made editor. The pressure of more 
extended technical matter upon the pages of 
the Torrey Bulletin has so far developed as to 
crowd out minor and more popular notes, and 
it was thought desirable to provide an op- 
portunity for them by the establishment of 
this new journal, Torreya, which will be sent 
free to all Club members ; to others at one dol- 
lar. 

The officers elected for 1901 include the fol- 
lowing: President, Hon. Addison Brown; Treas= 
urer, Dr. H. B. Ferguson; Recording Secretary, 
Professor HK. S. Burgess ; Editor, Professor L. M. 
Underwood ; Associate Editors, Dr. C. C. Cur- 
tis, Dr. M. A. Howe, Professor F. L. Lloyd, Dr. 
D. T. MacDougal, Dr. H. M. Richards, Miss 
Anna Murray Vail, Dr. N. L. Britton. 

Recent papers read include Mr. J. KE. Kirk- 
wood’s studies on the embryology of the Cucur- 
bitaceae, the types selected for comparison being 
Sicyos angulatus, L., Micrampelis lobats (Michx.) 
Greene, and Mornordica charanta, LL. These 
three types resemble one another in some fea- 
tures of their earlier development ; in each case 
a cup-like structure is formed on the inner side 
of which the ovules are differentiated. In each 
case the normal definite embroyo-sac is a typ- 
ical one. Some ovules of Sicyos exhibited an 
embryo-sac abnormally developed. Endosperm 
is formed soon after fertilization, and seems to 
have the function of digesting the tissue of the 
nucellus and supplying the young embryo with 
food material. No suspensor was found in 
Sicyos, but in Micrampelis and Mornordica it is 
usually formed with two or three cells. 

EDWARD S. BURGESS, . 
Secretary. 
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DISCUSSION AND CORRESPONDENCE. 


THE SUPPOSED TERTIARY SEA OF SOUTHERN 
BRAZIL. 


In an article entitled ‘The History of the 
Neotropical Region,’ published in No. 310 
(Dec. 7, 1900) of Screncz, Dr. H. von 
Ihering, in order to account for certain zoo- 
geographical facts reported by him, proposes 
the somewhat startling hypothesis of a tertiary 
sea separating two faunal sub-regions that he 
denominates ‘ Archiplata’ and ‘ Archamazonia,’ 
and gives the purely zoological evidence as suffi- 
cient, in his opinion, to positively establish the 
existence of this important geological feature. 
As the boundaries of these faunal sub-regions are 
not clearly defined the position of this sea 
remains doubtful, but from the context it is 
clear that it must have tied in with the known 
marine tertiary deposits of the Argentine proy- 
ince of Entre Rios and extended across the 
present mass of Brazilian highlands in such a 
way as to leave in the southern divisiona great 
part, if not all, of the States of Rio Grande do 
Sul and Santa Catharina, that is to say, insome 
part of the present basin of the Rio Uruguay. 

Unfortunately our knowledge of the geo- 
logical structure of this portion of Braziliian 
territory is extremely defective, but enough is 
known to make it certain that a presumably 
pre-tertiary formation stretches entirely across 
the region in question and thus far no geolog- 
ical observations or topographical features are 
known that suggest the slightest suspicion of 
any important break in its continuity. This is 
a formation characterized, like the triassic belt 
of eastern North America which it much re- 
sembles, by dykes, intercallated sheets and out- 
flows of trappean rocks (diabase-porphyrite of 
Rosenbusch) of very uniform mineralogica] 
composition, but very varied physical structure 
and aspect, by means of which it can readily 
be traced. Its geological age is undetermined, 
except thatit is almost certainly post-paleozoic, 
since it overlies permian beds containing the 
Glossopteris flora. From this circumstance and 
from the strong resemblance to the above men- 
tioned North American region, it has generally 
been referred to the triassic, though there is 
nothing to prove that it might not be cretaceous 
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or even tertiary. To refer it to the latter age 
would not, however, help the hypothesis here 
discussed, since there is no evidence whatever 
of its being of marine origin, and its northward 
extension well into the heart of central Brazil 
makes it embrace a very considerable portion 
of the Archamazonia faunal region of Dr. von 
Ihering. 

The heavy trap dykes and sheets of this for- 
mation give very marked topographical fea- 
tures (lines of escarpments and obstructions in 
rivers) by which it can be traced even in re- 
gions that have not been geologically examined, 
and for some years I have occupied myself in 
tracing its distribution through such chance in- 
formation and specimens as were obtainable 
from regions not personally known to me. 
Particularly valuable for this purpose was the 
material which for years has been accumulating 
in the Museum National of Rio de Janeiro and 
which for the region under discussion is especi- 
ally important and authentic, since it contains 
a complete duplication of the material collected 
by Sellow on which Weiss’ paper, the most im- 
portant that has yet appeared on the geology 
of Rio Grande do Sul and Uruguay, was based. 
Without going into detail, suffice it to say that 
there is evidence that I consider sufficient to 
establish the general fact that this formation 
extends without a break and in the form of a 
great tableland, from 600 to 1,000 meters high, 
from near the headwaters of the Paran4 in 
southern Goyaz and western Minas Geres to 
the line of escarped hills that cross oearly in 
the middle, the State of Rio Grande do Sul 
from east to west. ‘T'o the south of this line, 
which seems to be a giant fault, the formation 
lies lower and has been much denuded, so that 
it is frequently interrupted by areas of older 
rocks appearing from underneath, but thus far 
no evidence whatever has been presented of 
the occurrence of any overlying formation of 
marine origin. 

Of special significance for our present purpose 
is the fact that the falls and rapids of the river 
Uruguay, down to the Brazilian limit and be- 
yond, are composed of the hard traps of this for- 
mation which would thus present a barrier to 
the sea which in tertiary times undoubtedly oc- 
cupied a part of the Argentine province of 
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Entre Rios. The only point where the deposits 
of this sea are known to extend to the eastern 
bank of the Uruguay is near the town of Col- 
onia, too far south to suit the hypothesis here 
discussed. Topographically considered, the 
only line in which there was a possibility of a 
break across this barrier is a depressed area in 
front of the above mentioned line of escarp- 
ments, occupied by parts of the valleys of 
the rivers Ybicuhy, flowing westward to the 
Uruguay, and Jacuhy, flowing eastward to the 
Atlantic. These two valleys are, however, 
separated by a considerable spur that unites 
like an isthmus the highlands of the upper 
Uruguay basin with those of southern Rio 
Grande do Sul and Uruguay. Thus far no 
evidence has been presented that this isthmus 
was ever submerged, or that the depressed 
portions of the Ybicuhy and Jacuhy valleys 
are occupied by other than fluvial deposits. It 
is quite possible that in secondary or tertiary 
times an arm of the sea may have extended 
into the region of the lower part of the present 
Jacuhy valley, but if so there is slight proba- 
bility that it extended westward into those of 
the Ybicuhy and Uruguay, and even if such 
a connection be admitted it could only have 
been a narrow strait quite incapable of produc- 
ing the ‘collosal’ faunal difference that it is 
attempted to explain. Speculation as to the 
probable existence of this strait is, moreover, 
quite gratuitous, since, if I rightly understand 
Dr. von Ihering, its position is entirely within 
his Archiplata sub-region. 
; ORVIILLE A. DERBY. 
SAo PAULO, BRAZIL, 
Jan. 8, 1901. 


GEOLOGICAL MAP OF EUROPE. 


WuHarT has become of it? Why does Dietrich 


Reimer not publish it? 
Wm. A. INGHAM, 


Ex-Secretary Penna. Geol. Survey. 


NOTES ON INORGANIC CHEMISTRY. 
ROCK FORMATION. 
AN important contribution to the study of 
solid solutions has been made by Professor W. 


Spring in the Revue Générale des Sciences, under 
the title of ‘The Plasticity of Solid Bodies and 
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its Connection with Rock-Formation.’ Experi- 
ments were carried out to determine whether 
under the influence of great pressure solid par- 
ticles, which do not under ordinary circumstances 
unite, might be made to cohere. The pressure 
used in the experiments was about 10,000 at- 
mospheres, and this pressure could be exerted 
if necessary at a temperature as high as 400°. 
All bodies which are plastic under pressure 
were found to cohere as if they had been fused, 
while those substances which are not malleable 
remained in a powder after exposure to the 
greatest pressures. Thus sand, calcium car- 
bonate, alumina and oxid of iron did not 
cohere, and since the pressure used corresponds 
to a column of sand fifty kilometers in height, 
pressure alone can not be the cause of the for- 
mation of rocks from these materials. Metallic 
powders, on the other hand, cohere perfectly, 
which must be due to a kind of solid solution. 
That this is probable is shown by using mix- 
tures of different metals, in which case alloys 
are formed as perfectly as by fusion. Those 
metals, however, which do not alloy by fusion, 
as lead and zinc, will not alloy under pressure. 
That these alloys were not occasioned by a 
mere mixing under pressure was shown by 
placing together without pressure cylinders of 
the same and of different metals. Even in the 
cold there was some adherence and, when 
heated to a temperature far below the point of 
fusion, a perfect union was obtained in a few 
hours. In the case of the union of different 
metals, an alloy was formed at the line of junc- 
tion, which with tin and lead was six millimeters 
in thickness. Compounds were readily formed 
by pressure in those instances where the vol- 
ume of the compound is less than that of its 
constituent elements, as with silver and sul- 
phur ; on the other hand, compounds which oc- 
cupy more space than their constituents were 
dissociated by pressure. Thus copper calcium 
acetate was decomposed into copper acetate, 
calcium acetate and water. In those cases 
where solution is accompanied by contraction, 
the presence of water was found to greatly as- 
sist in the formation of solid masses from the 
powders, and solid carbonates were readily 
formed. A solution of silicic acid alone did not 
cause agglutination of sand, owing to the great 
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contraction on drying, but when combined with 
even low pressure, solidification to a consider- 
able extent was obtained. All these influences 
have played a part in rock formation. 


ARSENIC IN COPPER. 

LITTLE is given in chemical literature regard- 
ing the effect of small quantities of arsenic upon 
copper, a subject of much importance at the 
present day. A series of experiments is de- 
scribed by Ernest A. Lewis in the Chemical 
News, in which arsenic was added to a copper 
99.843 per cent. pure, and the resultant metal 
studied photomicrographically and as to its 
physical properties. Malleability is not appre- 
ciably affected by small quantities of arsenic (up 
to 1.8 per cent.), the samples with 1 per cent. 
and with 1.37 per cent. rolling particularly well. 
The tensile strength is from 3 to 5 tons higher 
than that of ordinary sheet copper, the limit of 
elasticity is about 3 tons per square inch higher, 
and the elongation isnot reduced. From micro- 
graphical examination, the metal appears to 
consist of crystals of copper, in a eutectic of 
copper arsenid or a solution of copper arsenid 
in copper. In copper intended for rolling, ex- 
cept that for electrical purposes, the presence 
of asmall amount of arsenic appears to be a dis- 
tinct advantage, but nothing is gained by hav- 
ing more than 0.5 per cent. present. 


ATMOSPHERIC HYDROGEN. 


AN interesting result of Professor Dewar’s 
latest experiments, in conjunction with Profes- 
sor Liveing, on the more volatile of the inert 
gases of the atmosphere is the demonstration 
that hydrogen exists free in the atmosphere in 
sensible proportion. There has been much 
question in the past as to its presence, which 
has not been heretofore satisfactorily proved ; 
indeed the velocity of the hydrogen molecule 
renders it doubtful as to whether hydrogen 
would not escape from the earth into inter- 
planetary space. On this basis there must be a 
continual accession of hydrogen to this planet 
from the interplanetary space, and hence possi- 
bly of the elements which occasion the lines of 
the nebular and coronal spectra. Some indica- 
tions in this direction have been found in the 
atmospheric inert gases, and these are now 
being studied from this standpoint. J. L. H. 
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CURRENT NOTES ON PHYSIOGRAPHY. 
THE CASCADE MOUNTAINS. 

THE Cascade mountains are genetically de- 
scribed by I. C. Russell (A Preliminary Paper 
on the Geology of the Cascade Mountains in 
Northern Washington, 20th Ann. Rep. U.S. 
Geol. Surv., 1900, pt. II., 83-210; 10 pl., 3 
maps) with such success as to give much support 
to rational or explanatory methods in place of 
the absolute or empirical methods that have long 
prevailed. Instead of being a sharp crested 
uplift, the mountains constitute a plateau, be- 
lieved to have been produced by the elevation 
of a peneplain, but now maturely dissected. 
The area described, from 100 to 150 miles wide 
east and west, and of greater but unknown 
length north and south, seems to have been 
once a nearly flat-topped dome, 7,500 to 8,000 
feet in altitude, composed of greatly disordered 
rock masses, whose tilted strata had been 
broadly truncated by long-continued erosion 
when the whole region stood lower. The uplift 
ofthe dome is given alate Tertiary date, because 
the sediments and lavas of the Columbia basin 
are tilted up along the eastern slopes of the 
elongated dome ; here landslides, to be counted 
not by hundreds but by thousands, have oc- 
curred along the escarpments formed by the 
resistant lava sheets overlying weaker sedi- 
ments. The granite mountains about Lake 
Chelan and the dissected volcano known as 
Glacier peak overtop their surroundings ; the 
former are thought to owe their height not so 
much to resistant structure as to local uplift in 
excess of their neighbors. (An alternative ex- 
planation is offered, but discarded, to the effect 
that the ancient peneplain lay at the level of the 
granite summits 2,000 or 3,000 feet above the 
present skyline.) It is explicitly stated that 
no remnants of the uplifted peneplain are to be 
seen to-day in the form of even uplands at 
mountain-top height; dissection has everywhere 
advanced so far as to leave only sharp ridges 
between deep valleys. The work of the glacial 
period is indicated in countless cirques or cor- 
ries, whose floors were so far widened that the 
spurs between them became sharply serrate ; by 
numerous trough-like main valleys, with hang- 
ing lateral valleys; by lakesand moraines. The 
depth to which certain valleys, like that of Lake 
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Chelan, have been eroded is taken to prove that 
the region stood about 1,000 feet higher than 
now in preglacial time ; the capacity of glaciers 
to over-deepen their valleys not being accepted. 


THE GLACIER OF MT. ARAPAHOE. 


W. IT. Lee describes ‘The Glacier of Mt. 
Arapahoe, Colorado’ (Journ. Geol., VIII., 1900, 
647-654, 2 pl.) as occupying a cirque opening 
to the north beneath a summit whose altitude 
is 13,520 feet. The front of the ice shows a 
stratified structure, aud crevasses are believed 
to break its surface, while a moraine follows its 
front, and a stream, whitish with rock flour, 
issues from its base. The valley into which 
the cirque opens has a broad floor and pre- 
cipitous sides; it holds several small lakes, 
sometimes in rock basins, sometimes behind 
barriers of waste. Evidently the existing gla- 
cier isasmall affair compared with the ice stream 
that once stretched down the valley towards 
Boulder creek. 


RHINE, DANUBE AND NECKAR. 


THE depredations committed by the Rhine 
and its large branch, the Neckar, on the head- 
waters of the Danube, already somewhat studied 
are clearly 


by others, set forth by Penck 


Fia. 1. Headwaters of the Danube between those of 
the Rhine and the Neckar. B, Blumberg ; D, Donau- 
eschingen; R, Rottweil; 7, Tuttlingen; V, Vil- 


lingen. 
(Thalgeschichte der obersten Donau. Verein 
f. Geschichte des Bodensees u. s. Umgebung, 


1900?). He shows that several ancient conse- 
quent streams flowing down the eastern slopes 
of the Black forest.entered the Miocene sea of the 
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Bavarian foreland ; and that as the sea with- 
drew the Danube was developed along its 
trough, engrafting into its trunk the many 
smaller streams that before had independent 
courses. As the valleys of the consequent 
streams were deepened, trenches were cut 
through the resistant strata of the white Jura, 
whose retreating margin was in time worn back 
(southeast) to form a cuesta with an infacing 
escarpment, while an inner lowland was opened 
on the weak Lias beds between the escarpment 
and the crystallines of the Black forest. To-day 
only one of the consequents (Brege-Danube) re 
tains its course through the cuesta. The 
Wutach has been diverted from the Aitrach to 
the Rhine ; the Brigach has been captured from 
the Elta by the Danube itself; and the Neckar 
has taken the Eschach from the Faulenbach. 
Similar changes are known for a long distance 
northeast of the Eschach, where the phenomena 
associated with the drainage of cuestas are illus- 
trated in great variety. Penck uses the terms 
Folgefluss, Schichtfluss and Gegenfluss for conse- 
quent, subsequent and obsequent streams. 
W. M. Davis. 


CURRENT NOTES ON METEOROLOGY. 
A NOTABLE STUDY OF ECLIPSE METEOROLOGY. 


In his paper on ‘ The Eclipse Cyclone and the 
Diurnal Cyclone’ (Proc. Amer. Acad. Arts and 
Sci., XXXVI., Jan., 1901, 307-318) Clayton 
has gone far ahead of all previous investiga- 
tors of the phenomena of eclipse meteorology. 
Hitherto, as a general rule, we have had little 
more than a few scattered observations of tem- 
perature, pressure, wind direction, etc., taken 
during an eclipse, and tabulated, with a brief 
summary of the results. In his study of the 
meteorological data obtained in connection with 
the total solar eclipse of May 28th last, Clayton 
has derived results of far-reaching importance, 
which throw light on two of the largest problems 
in meteorology. 

The meteorological changes due to the eclipse 
were first separated from other changes, such as 
the diurnal and the cyclonic, and were then 
plotted on maps of the United States for 8.15 
and for 9 A.M., May 28th, 75th meridian time. 
These maps show that the winds were prac- 
tically reversed in direction as the umbra 
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moved from one side of the continent to the 
other, both maps showing a distinct anticyclonic 
circulation and an outflow of air extending from 
the umbra to a distance of about 1,500 or 2,000 
miles. The temperature depression due to the 
eclipse appears on the 9 A.M. chart as an oval 
area. At the central portion of this area the 
depression exceeds 8° Fahr., and this area of 
greatest cold lags behind the umbra about 500 
miles. A third chart was constructed by plot- 
ting the stations at their proper distances from 
the path of the umbra, and plotting the succes- 
sive 15-minute observations at intervals of about 
500 miles, the result being a synoptic chart 
showing the conditions observed at any station 
or group of stations when they were in different 
portions of the eclipse area, This synoptic chart 
indicates distinctly an anticyclonic circulation 
of the wind around the center of the eclipse, ex- 
tending out to a distance of about 1,500 miles 
from the umbra. Beyond this there are indi- 
cations of another ring of outflowing winds. 
The isotherms show an elliptical area of cold 
air (inner isotherm 6° Fahr.) central about 500 
miles in the rear of the umbra. There was a 
rise of absolute and of relative humidity during 
the eclipse, the shape and position of the areas 
showing the humidity departures being very 
similar to those of the temperature. The pres- 
sure changes in this eclipse, and in other eclipses, 
show that in normal eclipses there is a central 
area of relatively high pressure; surrounding 
this a ring of minimum pressure, and beyond 
this, outside the edge of the penumbra, is a ring 
of maximum pressure. 

The low temperature, the circulation of 
winds and the form of the pressure curve, all 
proclaim the development by the eclipse of a 
cold air cyclone, as described by Ferrel. Mr. 
Clayton points out that the eclipse may be com- 
pared with an experiment by Nature in which 
all the causes that complicate the origin of the 
ordinary cyclone are eliminated, except that of 
a direct and rapid change of temperature. The 
result shows that a fall of temperature is capable 
of developing a cold-air cyclone in an astonish- 
ingly short time, with all the peculiar circulation 
of winds and distribution of pressure which 
constitute such a cyclone. The fall of tem- 
perature acts primarily to cause a cyclone, and 
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the anti-cyclone is a secondary phenomenon— 
a part of the cyclone. The eclipse cyclone, to 
keep pace with the eclipse shadow, must con- 
tinuously have formed within the shadow, and 
must have dissipated in the rear almost in- 
stantly. The motion may thus be considered 
to have a certain analogy to wave mo ion. 

In the light of his discovery that the brief 
fall of temperature in the eclipse can produce 
a well developed cyclone, which accompanies 
the eclipse shadow at the rate of about 2,000 
miles an hour, Clayton believes that the fall of 
temperature due to the occurrence of night 
must also produce, or tend to produce, a cold- 
air cyclone. Since the heat of day produces, or 
tends to produce, a warm-air cyclone, there 
must tend to occur, each day, two minima of 
pressure, one near the coldest part of the day 
and another near the warmest part of the day, 
with areas of high pressure between them due 
to the overlapping of the pericyclones surround- 
ing the cold-air and the warm-air cyclones, 
respectively. These causes must, in the opin- 
ion of the author, produce entirely, or in part, 
the well-known double diurnal period in air 
pressure, a question which has long puzzled 
meteorologists and for which as yet no wholly 
satisfactory explanation has been offered. The 
surface winds at Cordoba (Argentina) and at 
Blue Hill are in general found to be in opposite 
directions, and to indicate a circulation of the 
wind around two cyclonic centers passing along 
the equator, and an outflow from high pres- 
sures half way between them. 

Clayton’s conclusions, which are to be pre- 
sented in greater detail in a forthcoming Bul- 
letin of the Blue Hill Observatory, are of the 
greatest interest and importance. His expla- 
nation of the diurnal variation of the barometer 
seems to have in it many evidences of being 
the best yet offered to account for this puzzling 
phenomenon. Meteorologists will now look for- 
ward to future solar eclipses with greatly in- 
creased interest because of the importance 
which Mr. Clayton has shown to be attached 
to eclipse meteorology. It is to be hoped that 
Mr. Clayton may have the time and the oppor- 
tunity to extend his investigation further in 
connection with previous eclipses. 

R. DEC. WARD. 
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THE MAGNETIC SURVEY OF THE UNITED 
STATES. 

On July 1, 1899, a special division of the 
Coast and Geodetic Survey Office was created 
by the Superintendent to take charge of the 
magnetic survey of the United States and the 
countries under its jurisdiction, which up to 
that time had been conducted under the super- 
vision of the Computing Division of the Coast 
and Geodetic Survey. Since that date magnetic 
observations, namely, declination, dip and in- 
tensity of magnetic force, have been made up 
to December 31, 1900, at about 500 stations dis- 
tributed over the United States, Alaska and the 
Hawaiian Islands. At most of the stations per- 
manent marks have been established for the use 
of the surveyor. Special consideration has also 
been given to the needs of the mariner, espe- 
cially in Alaskan waters, where occur places of 
pronounced local attraction, affecting the com- 
passes on board ship all the way from one-fourth 
of a point to four points. 

Special stations known as ‘ repeat,’ or ‘secu- 
lar variation’ stations, have also been estab- 
lished in different parts of the country. At 
these, observations will be repeated at stated 
intervals in order to determine the amount of 
secular change in the magnetic elements. It is 
the endeavor whenever possible to establish 
such stations in the vicinities of colleges and 
universities, as experience has shown that on 
college grounds we may hope for a permanency 
of station for a fairly long interval. 

Of special state surveys mention may be made 
first of the completion of the magnetic survey of | 
Maryland, which was undertaken primarily by 
the Maryland Geological Survey, with assistance 
rendered by this Bureau ; second, the comple- 
tion of the magnetic survey of North Carolina, 
conducted under the joint auspices of this 
Bureau and the North Carolina Geological Sur- 
vey ; third, the completion of the magnetic sur- 
vey of West Virginia, and fourth, the completion 
of the magnetic survey of Iowa. 

Fair progress has also been made in the 
establishment of the Magnetic Base Stations, 
where the countless variations of the earth’s 
magnetism will be recorded photographically. 
Thus a temporary magnetic observatory has 
been in operation at Baldwin, Kansas, since 
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July 1, 1900, and the buildings for the primary, 
or principal Magnetic Base Station, located at 
Cheltenham, Md., 16 miles southeast of Wash- 
ington, have been completed and the installa- 
tion of the instruments is now taking place. 
Special declination readings from 7 A.M. to 4 
P.M. have been made at Gaithersburg, Md., 
since March 22, 1900, and at Sitka, Alaska, 
since October 1, 1900. The sites for the Mag- 
netic Base Stations at Sitka, Alaska, and near 
Honolulu, Hawaiian Islands, have been de- 
termined and preparations made for the erection 
of the buildings. It is intended to have these 
magnetic observatories completed in time for 
cooperation with the proposed Antarctic expe- 
ditions. 

Special simultaneous observations have also 
been made on special days at various times, the 
purpose of these special observations being to 
determine over how large an area the variations 
as recorded at the Base Stations may be re- 
garded as applying. 

Various special investigations, both of an 
experimental and of a theoretical character, 
have been undertaken, and considerable atten- 
tion paid to the thorough training of observers 
and to the proper correlation of the various 
magnetic instruments. During the fall of 1899 
a set of Coast Survey magnetic instruments was 
compared with the standard instruments at the 
following foreign observatories: Kew, Eng- 
land; Potsdam, Germany; Pavlovsk, Russia, 
and Pare St. Maur, France. 

The following publications have been is- 
sued: Appendix No. 9, giving a general re- 
port of the magnetic survey of North Carolina, 
and Appendix No. 10, on the magnetic work 
of the U. 8. Coast and Geodetic Survey; both 
appendices appearing in the ‘Report of the 
Survey for 1898-99.’ Good progress has also 
been made with the new edition of the Coast 
and Geodetic Survey magnetic declination tables 
and Isogonic charts for the United States and 
Alaska for 1900, designed especially for the 
use of surveyors and mariners. There has 
also been issued recently Bulletin No. 41, giv- 
ing a general summary of magnetic declina- 
tions and of secular variation tables in North 
Carolina. 

Ey 
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ADVANCE IN FORESTRY LEGISLATION. 


ONE by one the different States are awakened 
to their duty in providing for the future of our 
forest supplies. The latest development is the 
introduction on January 23d of two bills into the 
Legislature of Michigan, which aim to place 
the two most needful foundation stones for the 
future State policy. One bill is a most compre- 
hensive ‘Forest Fire Protection Act’; the 
other recognizes the forest reservation policy by 
establishing a State Forest Reserve. 

There had been previously (in 1899) created 
a Forestry Commission of three members, and 
the bills were undoubtedly drawn by that Com- 
mission with great care. 

The Fire Bill is based, in general principles, 
upon that in existence in the State of New 
York, which the writer had formulated in 1885, 
but is improved in several directions. It pro- 
vides an organization of town fire-wardens 
under district forest-wardens, with a single 
Chief Forest-Warden responsible to the For- 
estry Commission. It places responsibility care- 
fully and, with rather too much prescriptive 
detail, tries to meet any possible case. The 
main improvement upon the New York State 
law, besides the greater coherency of the organi- 
zation, is the manner in which the expense is 
distributed. The State pays the entire expense 
and then collects three-quarters of it from the 
counties involved, namely, one-half from the 
county in which the fire originated, the other 
half from the counties, in proportion to the area 
burned over in each. But, if neglect on the 
part of a fire-warden or a responsible county 
officer can be proved, the whole charge goes 
against that county. This provision should 
create a wholesome solidarity and watchfulness 
in the whole community. 

The State Forest Reserve, or rather several 
reservations, are to be made up of ‘ delinquent 
tax lands’ within certain districts of the 
southern peninsula. The area desirable to re- 
serve is to be determined by the Forestry 
Commission ; future tax sales are to increase 
this area in a similar manner, and also volun- 
tary contributions by private individuals. A 
novel idea in favor of educational effort is intro- 
duced for the acquirement of additional lands 
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by these last means. Such grantors may, in 
their deed, provide ‘a trust of the lands so 
deeded in favor of the State University or State 
Agricultural College, or both, whereby all in- 
come and revenue from the lands so deeded 
shall be paid to the beneficiary named in such 
deed, as a permanent endowment * * * 
for the purposes of its work in the line of 
forestry.’ 

The possession, care, control and management 
of the State Forest Reserve lands are vested 
in the Forestry Commission, as well as the ad- 
ministration of the trust lands, and ample 
powers and legal authority are given to the 
Commission to secure the greatest benefit from 
the Reserves. It shall not only investigate 
modern forestry methods, etc., but has power 
to cut, remove, sell and contract away any 
timber it deems desirable, opening the way to 
a rational forest management. 

For the purpose of carrying on this practical 
forestry work, provision is made for a Chief 
Forest Warden with a salary of $2,000, which 
is rather small for a really efficient man; he is 
made superintendent of all Forest Reserve 
Lands, with a number of deputy forest-wardens, 
with salaries not to exceed $3.00 per day, and 
the fire-wardens to assist. 

The conferment of sheriff’s power upon the 
forest officers, the provision of penalties for 
various acts of trespass and methods of pro- 
cedure are prescribed in greatest detail, and 
the sum of $25,000 for the first two years is set 
aside to carry out the program. 

This legislation is undoubtedly the most 
comprehensive and carefully drawn which has 
so far been introduced in any of the states. 
Under it a properly constituted Commission, 
properly supported with appropriations, should 
certainly make a successful beginning in estab- 
lishing a permanent State Forest Policy. A 
provision which would make the administration 
independent of annual appropriations later on, 
and make it rely on its income, in part at least, 
would be the next desirable step. The present 
Forest Commission, as is evident from the care 
with which these bills are drawn, would seem 
most excellently fitted for its task. 


B. HE. FERNOW. 
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SCIENTIFIC NOTES AND NEWS. 

AT a meeting of the American Geographical 
Society, on February 20th, the Cullum Medal 
was conferred on Dr. T. C. Mendenhall in ree- 
ognition of his services as Superintendent of the 
United States Coast and Geodetic Survey and 
as a member of the Alaskan Boundary Com- 
mission. 

THE gold medal presented by the Royal As- 
tronomical Society to Professor E. C. Picker- 
ing, director of Harvard College Observatory, 
on February 8th, was received by the United 
States ambassador, Mr. Choate, who made a 
speech in acknowledgment. 


THE students of the University of California 
celebrated the 77th birthday of Professor Jo- 
seph Le Conte on February 26th. Professor Le 
Conte has just returned to Berkeley from a visit 
to Georgia. 

THE Senate of the University of St. Andrews 
has resolved to confer the degree of LL.D. on 
Mr. Alexander Agassiz, of Harvard University, 
and on Dr. J. A. Ewing, professor of applied 
mechanics in Cambridge University. 

Mr. ALEXANDER AGASSIZ was entertained at 
a banquet given by the French Zoological So- 
ciety on February Ist. Speeches were made by 
MM. Perrier, Delage and Blanchard, to which 
Mr. Agassiz replied. 

THE University of Pennsylvania has conferred 
the degree of LL.D. on President Henry S. 
Pritchett, of the Massachusetts Institute of 
Technology, and the degree of D.Sc. on Rear- 
Admiral George W. Melville, engineer-in-chief 
of the United States Navy. 

Dr. J. K. Rees and Professor H. M. Howe, 
of the departments of astronomy and metallurgy 
of Columbia University, have been decorated 
as Chevaliers of the Legion of Honor by the 
President of the French Republic for services 
in connection with the Paris Exposition. 

AT the convocation of the University of Ox- 
ford, on February 12th, the degree of D.Sc., 
honoris causa, was conferred upon Oliver J. 
Lodge, LL.D., F.R.S., principal of the Uni- 
versity of Birmingham. He was presented by 
Dr. Love, Sedleian professor of natural philos- 
ophy, who briefly sketched his career, his dis- 
tinctions and his investigations. 
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THE fourth banquet of the Paris Scientia was 
given to M. Marey on January 14th. Speeches 
were made by MM. de Parville, D’ Arsonval and 
Richet. M. Marey made a reply, in the course 
of which he called attention to the progress of 
the plans for the standardization of physiolog- 
ical instruments. It appears that the City of 
Paris has set aside a building where the com- 
mission may carry on tests. 


THE Adams Prize for 1901, open to the com- 
petition of all persons who have at any time 
been admitted to a degree in Cambridge Uni- 
versity, has been awarded to Hector Munro 
Macdonald, M.A., fellow of Clare, for an es- 
say on ‘ Electric Waves.’ 


Proressor A. D. MEAD, of Brown Univer- 
sity, has been appointed a member of the Inland 
Fish Commission of Rhode Island, in succession 
to Professor H. C. Bumpus who resigned, owing 
to his removal to the American Museum of 
Natural History, New York City. 

Ar the meeting of the Paris Academy of 
Medicine on January 29th, M. Jaccoud was 
elected to the post of permanent secretary, va- 
cant by the death of M. Bergeron. 


PROFESSOR DAvID P. Topp, of Amherst Col- 
lege, will sail next week for Singapore, to ob- 
serve the total eclipse of May 18th in the Island 
of Sinkop. Mrs. Todd will accompany the ex- 
pedition to accumulate material for revising her 
work on ‘Total Eclipses of the Sun,’ a new 
edition of which was published by Little, Brown 
& Co. a year ago. A botanist, also possibly an 
anthropologist, will be attached to the expedi- 
tion, which is expected to return in August. 

WE learn from the Electrical World that Pro- 
fessor R. A. Fessenden and his corps of assist- 
ants, sent out by the Government to establish 
wireless telegraph stations down the coast, have 
completed the first installation off Roanoke 
Island, N. C. The station is not far from Cape 
Hatteras. 

Dr. FREDERICK A. Coox has returned to 
New York after having attended a meeting at 
Brussels of those interested in the publication 
of the reports of the Belgian Antarctic expedi- 
tion. 

PRoressor M. I. Puprn, of Columbia Univer- 
sity, delivered an address on February 18th be- 
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fore the Scientific Association of Johns Hopkins 
University, his subject being ‘ Recent Improve- 
ments in Long Distance Telephony.’ 

WE learn from Nature that Professor J. A. 
Ewing, F.R.S., has been elected a member of 
the Athenzeum Club under the provisions of the 
rule which permits of the election of persons 
of ‘distinguished eminence in science, litera- 
ture, the arts or for public service.’ 

Dr. J. W. L. GLAISHER, F.R.S., has been 
elected president of the Royal Astronomical So- 
ciety of Great Britain. 

THE following members of the Paris Academy 
of Sciences have been elected officers of the 
Bureau des Longitudes for the year 1901: Presi- 
dent, M. le commandant Guyon; Vice-Dresi- 
dent, M. le général Bassot, and Secretary, Pro- 
fessor G. Lippmann. 


THE following were elected president and 
members of the council of the Physical Society 
of London for the ensuing year at the annual 
general meeting held on the 8th inst.: Prest- 
dent, Professor S. P. Thompson, F.R.8.; Vice- 
Presidents, Mr. T. H. Blakesley, Mr. C. Vernon 
Boys, F.R.S., Professor J. D. Everett, F.R.S. 
and Mr. J. Walker; Secretaries, Mr. H. M. 
Elder and Mr. W. Watson, Physical Labora- 
tory, South Kensington ; Foreign Secretary, Pro- 
fessor R. T. Glazebrook, F.R.S.; Treasurer, 
Professor H. L. Callendar, F.R.S., University 
College, Gower-street ; Librarian, Mr. W. Wat- 
son, Physical Laboratory, South Kensington; 
Other Members of Council, Professor H. E. 
Armstrong, F.R.S., Mr. W. R. Cooper, Mr. 
G. Griffith, Mr. E. H. Griffiths, F.R.S, Mr. R. 
A. Lehfeldt, D.Sc., Mr. S. Lupton, Professor 
J. Perry, F.R.S., Mr. A. W. Porter, D.Sce., 
Mr. W. A. Price and Mr. R. Threlfall, F.R.S. 
Professor Willard Gibbs, of Yale University 
and Dr. Rudolph Koenig, Paris, were elected 
honorary fellows of the Society. 

Dr. JAcoB GEORG AGARDH, the eminent 
Swedish phycologist, died at Lund, Sweden, 
on January 17th, aged eighty-eight years. 

FRANCIS KENNEDY, PH.D., since 1898 pro- 
fessor of philosophy in the University of 
Colorado, died on February 19th of heart 
failure. Although but 26 years of age, Dr. 
Kennedy had done much research work, and 
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his last illness was brought on by too close study 
and attention to the work of his department. 


THE House of Representatives has agreed to 
the Senate amendments to the Agricultural Ap- 
propriation Bill, reorganizing the Department 
of Agriculture in the direction explained in 
recent issues of this JOURNAL. 


THE following amendment to the General 
Deficiency Appropriation Bill was introduced 
into the House of Representatives on February 
21st, by Mr. Ray, of New York: 


That facilities for study and research in the Gov- 
ernment Departments, the Library of Congress, the 
National Museum, the Zoological Park, the Bureau 
of Ethnology, the Fish Commission, the Botanic Gar- 
dens and similar institutions hereafter established 
shall be afforded to scientific investigators and to duly 
qualified individual students and graduates of insti- 
tutions of learning in the several States and Terri- 
tories, as well asin the District of Columbia, under 
such rules and restrictions as the heads of the Depart- 
ments and Bureaus mentioned may prescribe. 


A joint resolution to the same effect was in- 
troduced in the Senate on February 18th, by 
Mr. Perkins and referred to the Committee on 
Education and Labor. 


Mme AzouLay has endowed, at the Uni- 
versity of Lyons, a lectureship for foreign men 
of science. Professor Forel, of the University 
of Zurich, lectured on this foundation on Janu- 
ary 27th, and Professor Schreiner, director of 
the observatory at Potsdam, is expected to 
lecture next month. 


Girts for public libraries, conditional on their 
maintenance, have been made by Mr. Andrew 
Carnegie, to the following towns: Schenectady, 
N. Y., $50,000; Marion, Ind., $50,000; Gales- 
burg, Ill., $50,000; Mount Vernon, N. Y., $35,- 
000; Cumberland, Md., $25,000 and Port Jer- 
vis, N. Y., $20,000. 


THE Royal Institution, London, has received 
gifts of £50 each from Sir Frederick Abel and 
Professor Dewar for the fund for the promo- 
tion of experimental research at low tempera- 
tures. 


A TELEGRAM was received at the Harvard 
College Observatory, on February 22d, from Dr. 
T. D. Anderson, at Edinburgh, stating that a 
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new star had been discovered by him in the con- 
stellation Perseus. The position is R. A. 3" 24™ 
24s and Dec. + 43° 34’. Its magnitude on Feb- 
ruary 21st was 2.7 and its color bluish-white. 
This star was observed at the Harvard College 
Observatory through clouds on February 22d. 
It was then first magnitude. A photograph of 
this region taken on February 19th showed that 
it was then fainter than the magnitude 10.5. 
This result was confirmed by photographs taken 
on February 2, 6, 8 and 18, 1901. 


WHILE making an examination of the copper 
deposits in the vicinity of La Barranea, Sonora, 
Mexico, Mr. J. Owen, assistant to Dr. E. T. 
Dumble, found two deposits of torquoise. They 
occur in what is regarded as the equivalent of 
the volcanic complex described as ‘ Trincheras.’ 
The deposits at Turquoise, Ariz., are in similar 
rocks. 


MiIcHIGAN has long been known as a pro- 
ducer of copper andiron, and, more recently, 
as a source of salt supply for the West and the 
middle West. Still more recently large quanti- 
ties of the secondary product of salt—caustic 
soda, soda ash and sodium carbonate have been 
sent out from the various plants in the neigh- 
borhood of Detroit. This has stimulated the 
search for coal, and Michigan coal, mainly from 
the Saginaw Valley, isnow largely used. Within 
the past year attention has been called to the 
numerous deposits of marl and clay suitable 
for the manufacture of Portland cement, in 
Southern Michigan, and this interest is being 
rapidly developed. \ 


THE seventy-third annual meeting of the Ger- 
man Men of Science and Physicians will be held 
this yearat Hamburg from the 27th to the 29th 
of September. 


THE French Association for the Advancement 
of Science will hold its annual meeting this year 
at Ajaccio, in Corsica, probably about the mid- 
dle of September, and will be presided over by 
Dr Hamy. 


THE British Medical Journal states that an 
Italian Society of Biology has recently been 
founded on the initiative of Professors Albertoni, 
Antonelli, Bizzozero, Bonome, Borzi Briosi, 
Bufalini, Camerano, Celli, Cervello, Chiarugi, 
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DeGiaxa, Delpino, Di Vestea, Emery, Fano, Fi- 
calbi, Foa, Fusari, Gaglio, Giacosa, Golgi, 
Grassi, Guarnieri, Luciani, Lustig, Marcacci, 
Marchiafava, Martinotti, Mattirolo, Mosso, Pag- 
liani, Pavesi, Pirotta, Romiti, Roster, Schron, 
Stefani, Tizzoni and Todaro. The first meeting 
of the Society will probably be held in Rome dur- 
ing the coming Eastertide. The object of the 
Society is to promote the study of the biological 
sciences and everything relating to the advance- 
ment and teaching of these. The Society will 
publish a bulletin giving an account of its 
proceedings. It is divided into eight sections 
as follows: anatomy, physiology, pathological 
anatomy, general pathology, pharmacology, 
hygiene, zoology and botany. 


THE February meeting of the Faculty Science 
Club of Wellesley College was held in the li- 
brary of the Whitin Observatory, the paper 
being by Dr. Eleanor Gamble, of the Depart- 
ment of Psychology, on ‘Certain Data for the 
Classification of Smells.’ 


THE Royal Geographical Society held a meet- 
ing on February 12th in commemoration of the 
reign of Queen Victoria, who was for sixty-three 
years the patron of the Society. The chair was 
taken by the president, Sir Clements Markham, 
who read the first paper on ‘Her Majesty’s 
Connection with the Society and Interest in 
Geography and on Polar Exploration during 
her Majesty’s Reign.’ 


PROFESSOR WILLIAM H. BREWER, of the Yale 
Scientific School, lecturing at New Haven on 
the Antarctic Continent on February 15th, said, 
according to the report in the New York Times, 
that ‘‘This, the seventh and last continent of 
the world, which for several hundred miles 
extends parallel to the Antarctic circle, offering 
an effectual barrier to farther navigation south, 
a New Havener had the honor of discovering. 
He was Lieut. Eld of the United States Navy. 
The memorial tablet to Lieut. Eld, which now 
stands in the Grove Street Cemetery, reads that 
he was born in New Haven in 1814 and died of 
yellow fever on board the U. S. 8. Ohio in 
1850. He was a member of the exploring ex- 
pedition sent into the Antarctic regions by the 
United States Government in 1838-42 under 
command of Capt. Wilkes.”’? ‘‘At 10 A.M. on 
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January 16, 1839,”’ so reads the tablet, ‘‘ Lieut. 
Eld cried out ‘Land.’ Turning to Lieut. Reyn- 
olds who stood by he pointed out the range of 
icebound cliffs, along which the expedition 
afterward skirted for several hundred miles be- 
fore it was compelled to turn back homeward. 
The peak which Eld first discovered was named 
Eld’s Peak. The Antarctic continent which 
has never been penetrated goes by the name 
of Wilkes Land.’’ The date of the tablet, 
which reads January 16, 1839, was discovered 
to be erroneous by Professor Brewer, while 
he was preparing this lecture. In looking 
through the ship’s log of the expedition he 
found the true date to be January 16, 1840. 

REUTER’s Agency gives out the following 
interview with Captain Joseph C. Bernier, of 
Quebec, regarding his proposed polar expedi- 
tion: ‘‘T have two plans to lay before the 
Canadian Government on my return, each of 
which are based upon my long personal ac- 
quaintance of Arctic seas and have been ap- 
proved by the best Arctic authorities. My first 
plan is to start by way of Behring Straits, fol- 
low the coast of Siberia and enter the ice 
between 165 and 170 degrees of longitude East. 
I shall then push north as far as the ice will 
permit. When my ship gets into the ice I shall 
then place myself in the hands of nature. If she 
gets into a better position than the track of the 
Jeannette I shall expect to reach the Pole, and 
return in between three and four years. This 
will not be so difficult as in the case of the 
Jeannette, because the polar basin at the present 
time has more openings than in past years, this 
being due to the changed climatic conditions, 
My second plan, which has already been pri- 
vately submitted to the Quebec Geographical 
Society, is to start from Franz Josef Land with 
a large number of dogsand reindeer and travel 
during the summer to the Pole by sleighs, tak- 
ing with me concentrated provisions and killing 
my reindeer day by day for food. Elaborate 
calculations have been made as to the number 
of dogs and reindeer required for sleighing and 
for food. Traveling at an average of six miles 
per day the journey to the Pole should occupy 
150 days, at the end of which time I should still 
have enough provisions to return towards 
Spitzbergen before winter set in. The point of 
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the whole thing is that I intend to reach the 
Pole—I say I ought to get there in 150 days, 
but I have allowed 180 for the purpose. If I 
leave Franz Josef Land when the sun rises this 
would still leave (allowing 180 days for the 
journey), ten days of remaining light for me to 
travel towards Spitzbergen. At the expiration 
of this time I should put myself in winter 
quarters on the ice, kill the remaining reindeer 
for food and all the dogs not required for the 
rest of the homeward journey in the spring. 


UNIVERSITY AND EDUCATIONAL NEWS. 


PRESIDENT FAUNCE has announced that Mr. 
John D. Rockefeller has offered to give $250,- 
000 to Brown University if a million dollars is 
collected. It will be remembered that a mil- 
lion dollars has already been obtained for 
Brown University, of which Mr. Rockefeller 
gave $250,000. 


Mrs. ANNA C. Hoven, of Los Angeles, has 
offered $25,000 to the University of Southern 
California in case an additional sum of $75,000 
be collected. 


THE proprietors of the Baldwin Locomotive 
Works have subscribed $25,000 towards a new 
engineering building for the University of Penn- 
sylvania. 


A BILL has just passed the Senate granting 
the North Dakota Agricultural College one-fifth 
mill on all taxable property, thus ensuring the 
continuous support of the Agricultural College 
in place of the uncertain biennial appropriation. 
Plans are being prepared for a new chemical 
laboratory and for a science hall to be built 
during the present year, also for a new barn to 
replace the one recently destroyed by fire ; 
loss $18,000, insurance $12,000. 


THE legislature of Wyoming has made an 
appropriation to complete the Science Hall of 
the University of Wyoming and to enlarge the 
campus. The new building will contain the 
geological museum and preparation rooms, the 
botanical and chemical laboratories and a large 
lecture room. A central heating plant for all 
the buildings will also be built. 


BEGINNING with June of the present year the 
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University of Michigan will confer but one de- 
gree, that of bachelor of arts, on graduates from 
the undergraduate courses. The degrees of 
bachelor of philosophy, bachelor of science and 
bachelor of letters, which have been conferred 
for more than twenty years, are to be dropped. 
This change is brought about by the following 
resolution, which was passed by the literary 
faculty on February 18th and by the Board of 
Regents on February 21st: 


Beginning in June of 1901, the degree of bach- 
elor of arts shall be conferred on any student who has 
satisfied any one of the four sets of requirements for 
graduation now in force in the department of liter- 
ature, science and the arts. 


THE annual commemoration day exercises at 
Johns Hopkins University on February 22d, 
were unusually impressive, as they marked the 
quarter centennial of the founding of the uni- 
versity and the formal announcement of the 
resignation of President Daniel Coit Gilman. 
The address was made by the Hon. David 
Jayne Hill, Assistant Secretary of State and 
formerly president of the University of Roches- 
ter. 


THE following memorial on the subject of 
Coopers Hill College has, as we learn from the 
London Times, been signed by some 374 lead- 
ing men of science and others interested in 
education : 


The correspondence regarding Coopers Hill College 
which has been published in the Times of January 3, 
1901, which includes Sir Horace Walpole’s letter to 
Colonel Ottley of December 14, 1900, and Colonel 
Ottley’s letter of December 17, 1900, has caused a 
painful shock to those engaged in higher education 
throughout the United Kingdom, and to all who are 
interested in the training of engineers. 

This correspondence relates to the sudden and arbi- 
trary dismissal of able and distinguished scientific 
teachers who have been doing duty in the college for 
periods of from nine to thirty years, and the value of 
whose past services is at the same time officially recog- 
nized. 

Such arbitrary dismissal is likely to affect adversely 
the cause of scientific teaching in the United King- 
dom. Itcannot fail to injure the future of the col- 
lege. During the correspondence which has ensued 
it has become apparent that the teaching staff have 
no voice in the educational policy of the college and 
are not consulted when any change in the curriculum 
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is contemplated. We wish to draw the attention of 
the Secretary of State to this unsatisfactory state of 
affairs, which must militate against the success of the 
college as an educational center. 

The sudden dismissal is action of a kind which we 
were not prepared to expect in any institution under 
the control of the British Government, and we think 
that the seven members of the staff who are required 
to retire at three months’ notice are justified in ask- 
ing for the inquiry into the working of the college 
for which they have petitioned in their memorial of 
December 27, 1900. 

We therefore desire to express our hope that the 
Secretary of State for India will see his way to grant 
their request, and to suspend proceedings until an 
adequate inquiry by competent persons shall have 
been held. 


In support of this memorial a deputation 
waited on Lord George Hamilton, Secretary of 
State for India, and addresses were made by 
Lord Kelvin, Lord Lister, Lord Raleigh, Sir 
Henry Roscoe, Professor H. EH. Armstrong and 
Dr. G. J. Stoney. Lord George Hamilton made 
a reply defending the action of Colonel Ott- 
ley and the Board of Visitors. He stated that 
the Board of Visitors recommended the action 
unanimously after careful examination and that 
it included Sir J. Wolfe-Barry, Sir William 
Preece and other competent scientific men. 
Pensions had been granted to members of the 
staff. Thus Professor McLeod, whose salary 
was £600, received a pension of £466 and a 
gratuity of £185. Sir George Hamilton depre- 
cated the agitation through the newspapers and 
refused a further inquiry. The following let- 
ter from Lord Kelvin is published in the Times 
for February 13th. 

Sir :—Lord George Hamilton’s answer to the depu- 
tation regarding Coopers Hill, yesterday, was cer- 
tainly far from satisfactory in respect to the dismissal 
of members of the scientific staff. It gave no 
reason to believe that any one of those threatened 
with dismissal had been found in any respect incom- 
petent or negligent in the performance of duty. Evi- 
dence brought forward by myself showed that mem- 
bers of the Board of Visitors were astonished to hear 
of seven of the scientific teachers being threatened 
with dismissal by Sir Horace Walpole’s letter of date 
December 14th, and believed that the recommenda- 
tions referred to in the first paragraph of that letter did 


not imply the supersession of more than two of the 
teaching staff. 
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Nothing in Lord George Hamilton’s statement was 
directed to show that the recommendations for amend- 
ment in the college teaching by the Board of Visitors 
could not have been carried out in a thoroughly sat- 
isfactory way by the president and his present teach- 
ing staff ; with perhaps some moderate change in the 
allocation of their duties. I had suggested in my 
own statement of the objects of the deputation that 
the official prospectus issued on January 1, 1901, 
which promised to the public the present staff and 
the present allocation of subjects, should be allowed 
to hold good until the end of the present session. I 
have ventured respectfully to repeat the suggestion 
to-day to Lord George Hamilton, to whom I send a 
copy of the present letter. 


Yours faithfully, 
KELVIN. 
15, EATON-PLACE, S. W., Feb. 13. 


PRESIDENT McKINLEY has appointed Capt. 
William Crosier, of the Ordinance Department, 
to succeed the late Col. Michie at West Point 
as professor of natural and experimental phi- 
losophy. 


A CHAIR of irrigation has just been estab- 
lished in the University of California, and Pro- 
fessor Elwood Mead, of the United States De- 
partment of Agriculture, has been called to it. 
Professor Mead will not resign charge of the 
irvigation investigation of the United States, 
kut wiil take his class into the field with him 
during the proper months, giving up two 
months to lectures at Berkeley. 

ELMA CHANDLER, who has been an assistant 
in the botanical laboratory of the University of 
Michigan for the past four months, has accepted 
a position in the schools of Elgin, III. 


Mr. E. J. GARwoop has been appointed to 
the Yates Goldsmid chair of geology and min- 
eralogy at University College, London, in suc- 
cession to Professor T. G. Bonney. 

At Christ’s College, Cambridge University, 
Dr. Alfred Cort Haddon, formerly scholar of 
the college, university lecturer in ethnology 
and professor of zoology at the Royal College 
of Science, Dublin, has been elected to a junior 
fellowship. 

THE Isaac Newton Studentship in physical 
astronomy, of Cambridge University, has been 
awarded to Mr. S. B. McLaren, of Trinity, third 
wrangler, 1900. 
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THE CASE OF PROFESSOR ROSS. 

In view of the interest excited in aca- 
demic and scientific circles by the circum- 
stances connected with the dismissal of 
Professor Ross from Stanford University, we 
publish in full the report of the committee 
of San Francisco Alumni and of a committee 
of economists. It will be observed that they 
‘come to exactly opposite conclusions. The 
alumni maintain that the dismissal of Pro- 
fessor Ross did not infringe on the right of 
free speech, while the economists side with 
Professor Ross in his claim that he is a 
martyr. It may seem ungracious for men 
of science, who have in the past suffered for 
truth’s sake and have won the right to 
free scientific investigation, not to take sides 
with their colleagues in sociology and eco- 
nomics when they unite to urge the right 
of academic freedom. But'we can not es- 
cape the conviction that the report of the 
three economists is a partisan rather than a 
judicial document. 

A distinction must be made between free- 
dom of speech and license of speech, be- 
tween the right to investigate and the de- 
sirability of using a university as a point 
of vantage for propagandism. Our univer- 
sities should be conservative—they shuold 
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be careful in the appointment of professors 
But 
the freedom of the individual must be sub- 


and doubly careful in their dismissal. 


ordinate to the freedom of the university. 
Academie freedom is the right to speak 
academically, and the university professor 
not only enjoys privileges, but also under- 
takes obligations. 

There is no reason why as an individual 
Mr. Ross should not have supported by 
illustrated pamphlets and stump speeches 
free silver and Mr. Bryan in the campaign 
of 1896, but he should not have done so to 
the injury of the university. rofessor 
Ross’s methods of treating social problems 
may be illustrated by an extract from an 
article published by him the month of his 
dismissal. He writes in the American Jour- 
nal of Sociology : 

A predatory minority, then, presents itself at first 
as a governing class that by its toils, cares, and risks 
contrives to draw to itself the surplus goods of the 
governed. But, ata later stage of development, en- 
joyment and control are no longer vested in the same 
persons. The anatomy of a parasitic organization 
now shows at the center certain idle enjoyers sur- 
rounded by a great number of unproductive laborers 
who share in their spoil, and who in return busy 
themselves, as retainers, mercenaries, police, priests, 
teachers, or publicists, in intimidating, cajoling, or 
beguiling the exploited majority. 

As President Jordan has stated, Pro- 
fessor Ross has many admirable qualities 
and his extravagances were long born with. 
If we understand the matter correctly Presi- 
dent Jordan fully concurred with Mrs. Stan- 
ford in recognizing Professor Ross’s dis- 
abilities, but wished to avoid the publicity 
which has been brought on the university. 
There is no doubt but that Professor Ross 


has shown his unfitness for an academic 
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position by the way he has acted since pre- 
senting his resignation to President Jordan. 
He said he resigned because ‘‘ Iam unwill- 
ing to become a cause of worry to Mrs. 
As 
soon as the resignation was accepted, which 


Stanford or of embarrassment to you.”’ 


was done in as kind a way as possible, he 
does all he can to annoy Mrs. Stanford, to 
embarrass President Jordan and to injure 
the university. 

The fact that Mrs. Stanford has recently 
given twenty-seven million dollars to the 
university and has retained for the present 
the rights that will later devolve ona board 
of trustees makes it somewhat easy to at- 
tack the university, but puts heavy re- 
sponsibility on those who carry on such 
an attack. Weare aware of the dangers 
due tothe fact that many of our institu- 
tions are supported by rich men and to a 
certain extent controlled by them. Butan 
impartial review of the history of univer- 
sity development in America shows that 
great tolerance has been allowed to univer- 
The call of President An- 
drews and Professor Ross to a university 


sity professors. 


supported by a State and controlled by a 
political party seems to be more dangerous 
for academic freedom than their dismissal 
But on the whole 
there is no valid reason to criticize either 


from other universities. 


our privately endowed or our State uni- 
versities on the ground of suppression of 
legitimate freedom of speech. 


REPORT OF THE COMMITTEE OF SAN FRAN- 
CISCO ALUMNI. 


Your committee elected at the meeting of 
the association held November 20, 1900, to 
ascertain the confidential and other reasons 
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for Dr. Ross's enforced resignation begs 
leave to report : i 

That inasmuch as those interviewed, on 
both sides, have stipulated that the detailed 
information received should be treated as 
confidential, your committee is able to re- 
port only the ultimate facts. These are as 
follows: 

First. Mrs. Stanford shared in the opin- 

ion general in university circles in 1896 
that Dr. Ross’s pamphlet entitled ‘An 
Honest Dollar,’ illustrated by political car- 
toons, signed by him as ‘ Professor of Eco- 
nomics in the Leland Stanford Jr. Univer- 
sity,’ and published and circulated by one 
of the political parties during the campaign 
of that year, was undignified in its form 
and manner of treatment, and that it was 
unwise in the point of the time and manner 
of its publication, because jeopardizing the 
University’s right to a reputation for polit- 
ical non-partisanship. This incident, to- 
gether with Dr. Ross’s general conduct 
throughout that campaign, was deemed by 
Mrs. Stanford a symptom of unfitness for 
the responsible position of head of the eco- 
nomics department of the University. 
_ Second. The justness of the criticism 
then expressed must be deemed to be con- 
ceded by Dr. Ross, since it has been ad- 
mitted by him to your committee that he 
would not again pursue the same course 
under similar circumstances. 

Third. Your committee is unable to find 
that Mrs. Stanford’s objection arose because 
Dr. Ross’s opinion differed from her own, 
since it is in evidence that she had at that 
time no opinion upon either side of the par- 
ticular financial theories then in issue, and 
since she has not abandoned her objection 
to his conduct in the campaign of 1896, al- 

though his views upon the silver question 
- thereafter radically changed. 

Fourth. That from December, 1896, 
when Dr. Ross’s chair was changed from 
economics to social science, until the time 
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of his dismissal his position in the Univer- 
sity was probational. 

Fifth. That the want of confidence en- 
gendered by the incidents of 1896 was never 
removed from Mrs. Stanford’s mind, but was 
accentuated by other incidents impairing 
her faith in his good taste and discretion. 
Among these your committee has found: 
The use of slang in his public and class- 
room lectures, brought to her attention by 
friends present, and by lampoons in the 
college annuals, and reports that his class- 
room lectures contained references deroga- 
tory to her deceased husband. 

Sixth. Your committee has been unable 
to find any evidence that Mrs. Stanford 
ever took exceptions to Dr. Ross’s economic 
teachings. 

Seventh. That her ultimate demand for 
his resignation was not due to opinions ex- 
pressed in his speeches on ‘ Coolie Immigra- 
tion’ and the ‘Twentieth Century City,’ 
but was because she deemed that her orig- 
inal estimate had proved correct, and that 
he was redisplaying, after three years of 
trial, those qualities found objectionable in 
the instance of her original action. 

In passing upon the question whether 
Mrs. Stanford’s action involved any abridg- 
ment of the right of free speech, your com- 
mittee has considered very carefully the 
published statement of Dr. Ross, and the 
proofs upon which it is founded, In de- 
liberating upon these, however, your com- 
mittee has been unable to escape the force 
of the following facts : 

First. Dr. Ross was not in the posi- 
tion of one able to remain in the University 
who ehose to resign, but of one who, will- 
ing to remain, was forced to resign. His 
statement, therefore, necessarily attempted 
to tell Mrs. Stanford’s reasons for forcing him 
out and not his own for going; hence it — 
cannot have the probative force of his own 
reasons for his own acts. 

Second. Dr. Ross’s statement ignores the 
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criticism arising from his conduct during 
the campaign of 1896; notwithstanding 
that he knew at the time of publishing his 
statement that it was one of the operative 
reasons for his dismissal. 

Third. The established fact that Dr. Ross 
desired to remain at Stanford, notwith- 
standing Mrs. Stanford’s criticism, is in- 
consistent with the theory that he really re- 
garded those criticisms as involving any 
abridgment of his right of free speech. 

Fourth. The admission of Dr. Ross to 
your committee that he would not regard a 
university rule against the participation in 
politics by a university professor of eco- 
nomics during the progress of a political 
campaign as impairing the proper right of 
academic freedom, disposes of his conten- 
tion that the criticism of his conduct in 
1896 is capable of that construction. 

From the foregoing facts and upon the 
testimony as a whole, your committee con- 
cludes that the action of Mrs. Stanford in 
asking the dismissal of Dr. Ross involved 
no infringement of the right of free speech. 


REPORT OF A COMMITTEE OF ECONOMISTS. 


The committee, appointed at the meeting 
of the economists in Detroit, December 
28, 1900, to enquire into the cause of 
the dismissal of Professor, Ross from Le- 
land Stanford University, has earnestly 
endeavored to learn the facts of the case. 
In addition to a careful examination of the 
statements made in the newspapers, we 
have asked Professor Jordan for a full and 
frank statement of the causes which led to 
Professor Ross’s removal, and have ob- 
tained the replies printed in the appendix, 
in which Professor Jordan declines to give 
specific information in regard to them. We 
have also in our possession copies of letters 
bearing upon this case from various persons, 
including letters from Professor Ross, as 
well as from President Jordan, not only to 
Professor Ross, but also to others. 
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The following facts are, we believe, un- 
disputed : 

It is customary for professors in the Le- 
land Stanford University to be reappointed 
early in May of each year. Professor 
Ross failed to receive his‘annual reappoint- 
ment early in May, 1900. He was, how- 
ever, reappointed on June 2d. On June 5th, 
he handed to President Jordan his resigna- 
tion as follows : 

Dear Dr. Jordan: Iwas sorry to learn from you a 
fortnight ago that Mrs. Stanford does not approve of 
me as an economist, and does not want me to remain 
here. It was a pleasure, however, to learn at the 
same time of the unqualified terms in which you had 
expressed to her your opinion of my work and your 
complete confidence in me asa teacher, a scientist and 
a man. 

While I appreciate the steadfast support you have 
given me, [am unwilling to become a cause of worry to 
Mrs. Stanford or of embarrassment to you. I, there- 
fore, beg leave to offer my resignation as professor of 
sociology, the same to take effect at the close of the 
academic year, 1900-1901. . 


This resignation was not acted on until 
November 12th, when it was accepted by 
President Jordan in the following letter : 

I have waited till now in the hope that circum- 
stances might arise which would lead you to a recon- 
sideration. As this has not been the case, I, there- 
fore, with great reluctance, accept your resignation, 
to take effect at your own convenience. In doing so 
I wish to express once more the high esteem in which 
your work, as a student and a teacher, as well as 
your character aya man, is held by all your col- 
leagues. 


On November14th, Professor Ross author- 
ized the publication in the newspapers of a 
statement setting forth the causes of his res- 
ignation and its acceptance, attributing it 
to a dissatisfaction felt by Mrs. Stanford 
with his expressions of opinion on ques- 
tions of public policy, particularly Coolie 
Immigration and Municipal Ownership of 
public service corporations. On the fol- 
lowing day, President Jordan wrote Pro- 
fessor Ross to the effect that, in view of his 
published statement, it was desirable that 
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his connection with the University should 
terminate immediately. 

The evidence which we have been able 
to obtain indicates clearly also the follow- 
ing facts : 

1. The causes which led to the dismissal 
of Professor Ross existed in May, 1900. 

2. Although the dismissal of Professor 
Ross may have been occasioned by his pub- 
lished statement of November 14th, his 
resignation was practically forced by the 
wish of Mrs. Stanford. This fact is dis- 
tinctly stated in the report of the Alumni 
Committee of Investigation which report 
apparently has the full endorsement of the 
University authorities. 

3. Mrs. Stanford’s wishes in the matter 
were expressed as early as May, 1900. 

4. The delay in the acceptance of Pro- 
fessor Ross’s resignation was due to an 
effort on the part of Professor Jordan to 
overcome Mrs. Stanford’s objections. 

The question in regard to which we have 
been called upon to express an opinion is: 
What were the reasons which led Mrs. 
Stanford to force Professor Ross’s resigna- 
tion ? 

‘Two classes of reasons have been al- 
leged : 

1. Dissatisfaction on the part of Mrs. 
Stanford with Professor Ross’s expressions 
of opinion on questions of economic policy, 
notably in regard to the free coinage of sil- 
ver in the campaign of 1896, and more re- 
cently in regard to coolie immigration and 
municipal monopolies. 

2. It has been asserted or suggested 
that Professor Ross had made statements 
before his classes reflecting upon Senator 
Stanford, that he had shown himself selfish 
and Jacking in loyalty to the University, 
that he was erratic and frequently over- 
stepped the bounds of academic propriety 
in the manner of giving expression to his 
opinions, that his publication of November 
14th was a violation of confidence, and that 
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there are facts which, if disclosed, would 
reflect upon his personal character. 

While it is, of course, impossible for us 
definitely to determine what facts, or re- 
ports of supposed facts, may have weighed 
with Mrs. Stanford, the evidence in the 
possession of the committee seems to justify 
the following conclusions : 

1. There is no evidence to show that 
Professor Ross gave occasion for his dis- 
missal by any defect in moral character. 
On the contrary, President Jordan states in 
his letter of February 7th to the committee : 
‘* No ground exists for any interpretation of 
his dismissal reflecting on his private char- 
acter.” 

2. There is no evidence to show that 
Professor Ross gave occasion for his dis- 
missal by incompetence. On the contrary, 
President Jordan stated in a letter of May, 
1900, that he was a ‘careful thinker and a 
patient investigator’; ‘a constant source of 
strength’ to the University and ‘ one of the 
best teachers, always just, moderateand fair.’ 

3. There is no evidence to show that 
Professor Ross gave occasion for his dis- 
missal by any unfaithfulness in the dis- 
charge of his duties. On the contrary, 
President Jordan stated in a letter of May, 
1900, that ‘he has been most loyal, accepting 
extra work and all kinds of embarrassments 
without a word of complaint,’ and that he 
was ‘a wise, learned and noble man, one of 
the most loyal and devoted of all the band’ 
at the University. 

4. There is no evidence to show that in 
his published statement of November 14th 
Professor Ross violated any confidence re. 
posed in him. On the contrary, in a letter 
of December 24th, President Jordan states: 
“‘T wish after conversation with Dr. Ross 
to withdraw anything I may have said im- 
plying that he had knowingly used confi- 
dential material, or in any other way vio- 
lated personal proprieties in making his 
statement.”’ 
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5. Concerning the point that Professor 
Ross gave occasion for his dismissal by re- 
marks derogatory to Senator Stanford, your 
committee finds in a statement by Mr. C. 
F. Lummis, in The Land of Sunshine, dated 
Christmas, 1900, the following passage : 

The precise words Professor Ross may have used 
I do not know, but 1 do know that he has stated in 
his classes in Stanford many things which his stu- 
dents understood to be reflections on Senator Stan- 
ford, and I know also that Mrs. Stanford firmly be- 
lieves that he did slur her husband’s memory. 


In The Independent of February 7, 1901, 
Mr. Lummis repeats this charge, quoting 
Mrs. Stanford’s reasons for his dismissal : 
‘kk kK He has called my husband a 
thief.’ 

The committee also finds that President 
Jordan in a letter of November 16, 1900, 
states : 

Mr. Keesling informs me that he and others of the 
alumni have heard you in your classes condemn the 
means by which Mr. Stanford became rich in such a 
way as to make it clearly a personal reference, and 
that some time last year Mrs. Stanford was told this 
by a prominent alumnus, Mr. Crothers, if I under- 
stood correctly. 

In a letter of the next day, however, 
President Jordan retracts this by saying: 
“Mr. Crothers tells me that he has never 
mentioned the matter in question to Mrs. 
Stanford. I was not sure that I under- 
stood my informant to say so.” 

Professor Ross, moreover, at the “Pan, 
unqualifiedly denied all such charges, and 
insisted that statements to this effect were 
‘a thorough-paced falsehood and a disin- 
genuous attempt to befog the real issue.’ 
In another place he says: ‘‘ The charge from 
any quarter that I have ever made remarks 
derogatory to the character of Senator Stan- 
ford is false—absolutely without founda- 
tion.’”’ In a subsequent letter he states: 
‘JT have never referred in a derogatory way 
to Senator Stanford, nor have I reflected 
upon the manner in which he accumulated 
his fortune. Both my sincere respect 
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for the Senator and my sense of the pro- 
prieties of my position forbade anything of 
the kind.” 

Moreover, that this charge could not have 
been a determining cause in President 
Jordan’s acceptance of Professor Ross’s res- 
ignation, is shown by the fact that in a 
letter of November 16th, two days after his 
dismissal, President Jordan says, in refer- 
ence to these charges : “‘ I never heard any- 
thing of the sort before.” 

6. There is no evidence to show that in 
the opinion of the President of the Univer- 
sity, Professor Ross, in his utterances on 
the silver question, oD coolie immigration, 
or on municipal ownership, overstepped the 
limits of the professorial propriety. On the 
contrary, President Jordan stated in May, 
1900, that his remarks on coolie immigra- 
tion and on municipal ownership were in 
accord with the drift of public sentiment 
on those subjects, and that even on the 
silver question ‘he never stepped outside 
of the recognized rights of a professor.’ 

7. There is evidence to show: 

(a) That Mrs. Stanford’s objections to 
Professor Ross were due, in part at all 
events, to his former attitude on the silver 
question, and to his utterances on coolie 
immigration and on municipal ownership; 
and : 

(6) That while the dissatisfaction of Mrs. 
Stanford due to his former attitude on the 
silver question antedated his utterances on 
coolie immigration and municipal owner- 
ship, her dissatisfaction was greatly in- 
creased by these utterances. 

As to (a). This is shown by the fact 
that President Jordan at first attempted to 
deter Mrs. Stanford from taking any action 
for such reasons, stating in a letter of May, 
1900: ‘‘T feel sure that if his erities would 
come forth and make their complaints to 
me in manly fashion I could convince any 
of them that they have no real ground for 
complaint.”’ President Jordan, moreover, 
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intimated that to dismiss him for such 
reasons would be improper in the extreme, 
for ‘no graver charge can be made against 
a University than that it denies its profess- 
ors freedom of speech.’ 

As to (6). Thisis shown by the fact that 
not until immediately after the delivery of 
the coolie immigration speech did Mrs. 
Stanford force Professor Ross’s resignation 
as well as by the fact thatin a letter of 
June, 1900, President Jordan stated : ‘‘ The 
matter of immigration she (Mrs. Stanford) 
takes most seriously.” 

In the same letter, while Mrs. Stan- 
ford’s objection is declared to be due to the 
fact that the reputation of the University 
for serious conservatism is impaired by the 
hasty acceptance of social and political 
fads, it is added, that these ‘ local critiisms’ 
which weighed with Mrs. Stanford ‘ unfortu- 
nately are based on chance matters and obi- 
ter dicta not at all upon your serious work.’ 

We have not deemed it wise to publish 
in full the letters upon which we have 
based our conclusions, but we stand ready 
to publish them if such a course is neces- 
sary to establish the truth in this matter. 

We are aware that, owing to the failure 
of President Jordan to give definite replies 
to all our questions, there may be important 
facts with which we are unacquainted. On 
the other hand, we cannot but feel that a 
refusal to furnish specific information in a 
case of such importance—-in which it is 
charged that the freedom of speech is at 
stake—is itself a fact of significance, which, 
to say the least, is much to be regretted. 

All of which is respectfully submitted. 
Epwin R. A. Srtieman. Professor of Po- 

litical Economy and Finance, Columbia 

University. 

Henry W. Farnam, Professor of Political 

Economy, Yale University. 

Henry B. Garpner, Professor of Political 

Economy, Brown University. 

February 20, 1901. 
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The undersigned have examined the evi- 
dence submitted by the above committee, 
and believe that it justifies the conclusions 
which they have drawn. 

Horace Waite, Editor of the Eveinng Post, 

New York. 

Joun B. Crarx, Columbia University. 

Henry C. Apams, University of Michigan. 

Frank W. Taussie, Harvard University. 

Ricaarp T. Exy, University of Wiscon- 
sin. 

Sruon N. Parren, University of Pennsyl- 
vanla. 

RicHMonD Mayo-Smiru, Columbia Univer- 
sity. 

Joun C. Scuwas, Yale University. 

SripNEY SHERWooD, Jolins Hopkins Univer- 
sity. 

FRANKLIN H. Gippines, Columbia Univer- 
sity. 

Wituiam J. AsHiey, Harvard University. 

Caares H. Hutt, Cornell University. 

Davis R. Dewey, Massachusetts Institute 
of Technology. 

Henry C. Emery, Yale University. 

Henry R. Seacer, University of Pennsyl- 
vania. 


APPENDIX. 
DEcEMBER, 30, 1900. 
PRESIDENT JORDAN, 
Leland Stanford Junior University, 
Palo Alto, Cal. 

Dear Sir: In behalf of a considerable 
number of economists, recently assembled 
in Detroit and much interested in the resig- 
nation of Professor Ross from the Leland 
Stanford University, we venture to address 
you on the subject. We understand from 
the public prints as well as from other 
sources, that Professor Ross was asked to 
sever his connection with the University 
owing to the loss of confidence in him by 
Mrs. Stanford, and that this loss of confi- 
dence was due primarily to the opinions ex- 
pressed by him in a lecture on the subject 
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of coolie immigration as well as to inci- 
dental remarks on the problems of munic- 
ipal ownership. 

May we inquire whether, as it has been 
alleged in some of the Eastern journals, 
there are any other reasons than those 
mentioned for the resignation of Professor 
Ross, and may we hope that, if such other 
reasons exist, you may be disposed tu com- 
municate them to us? Many university 
men have been led to believe that in this 
case the legitimate freedom of thought with- 
out which no progress in science is possible 
has been discouraged. As this is a matter 
which concerns not a single university, but 
the interests of scholarship all over the 
country, we believe that we are not over- 
stepping the bounds of propriety in asking 
information which will enable university 
teachers to form a just opinion on the merits 
of the case. 

We desire to add that Dr. Ross is neither 
the instigator of this letter nor aware of its 
contents. Very truly yours, 

Epwin R. A. SELIGMAN, 
Columbia University. 
Henry W. Farnam, 
Yale University. 
Henry B. GARDNER, 
Brown University. 


LELAND STANFORD JUNIOR UNIVERSITY, 
SranFrorD University, Cal., 
January 7, 1901. 
Proressor Epwin R. A. SELIGMAN, 

Columbia University, New York City. 
My Dear Sir: In response to your kind 
letter of December 30th, permit me to say 
that in view of the importance of the matter 
I have referred the contents of your letter 
to a committee of three of our professors, 
Vice-President J. C. Branner, Dr. J. M. 
Stillman and Dr. C. H. Gilbert. They are 
in possession of the facts and are at liberty 
to answer any questions which your com- 
mittee may desire to ask. For reasons 


SCIENCE. 


[N. S. Vou. XIII. No. 323. 


which will readily appear it has not been 
deemed advisable for us to state the reasons 
why Dr. Ross was dismissed. His state- 
ment to the press does not assign any of the 
true reasons. Very truly yours, 
Davip JorRDAN, 
President. 


LrLanp Sranrorp Junior Untiversiry, 

3 January 14, 1901. 
Proressor Hpwin R. A. SELIGMAN, 
Proressor Henry W. Farnam, 


Proressorn Henry B. GARDNER. 


Dear Sirs: Your letter of December 30th 
addressed to President Jordan has been re- 
ferred by him to us for reply. 

In your letter you say: ‘‘ We understand 
from the public prints as well as from other 
sources that Professor Ross was asked to 
sever his connection with the University © 
owing to loss of confidence in him by Mrs. 
Stanford, and that this loss of confidence 
was due primarily to the opinions expressed 
by him in a lecture on the subject of coolie 
immigration as well as to incidental re- 
marks on the problem of municipal owner- 
ship.”’ 

In reply we beg to say that the dissatis- 
faction of the University management with 
Professor Ross antedated his utterances on 
the topics you refer to. His removal was 
not due primarily to what he published, 
said or thought in regard to coolie immi- 
gration or in regard to municipal owner- 
ship. 

We can assure you furthermore that in 
our opinion his removal cannot be inter- 
preted as an interference with freedom of 
speech or thought within the proper and 
reasonable meaning of that expression. 

These statements are made with a full 
knowledge of the facts of the case. 

Very truly yours, 
J.C. Branner, 
J. M. Srituman. 
C. H. GiLpeErt. 
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January 30, 1901. 
PRESIDENT JORDAN, 
Leland Stanford University, 
Palo Alto., California. 

Dear Sir: We beg to acknowledge receipt 
of your letter of January 7th, as well as 
the letter of your committee of three, of 
January 14th. f 

You state in your letter that you are ready 
to answer all questions. May we venture 
to put the following : 

1. In the committee’s letter of January 
14th, itis stated that the ‘ dissatisfaction 
of the University Management with Pro- 
fessor Ross antedated his utterances on the 
topics you refer to.’ How can this dis- 
satisfaction of the University management 
be made to agree with the statement of the 
President, speaking for himself and the 
faculty, and quoted in the public prints of 
November 14th as follows : 

a.—Extract from a letter from Professor Ross to 
President Jordan: ‘‘It was a pleasure, however, 
to learn from you of the unqualified terms in which 
you have expressed to her (Mrs. Stanford) your 
high opinion of my work and your complete confi- 
dence in me asa teacher, a scientist, and a man.’’ 

b.—Quotation from a letter from President Jordan 
to Professor Ross: ‘‘I wish to express once more 
the high esteem in which your work as a student 


and a teacher, as well as your character as a man, 
is held by your colleagues.’’ 


2. In your letter of January 7th, you say : 
‘¢ His (Professor Ross’s) statement to the 
press does not assign any of the true 
reasons.’’? If the speeches on coolie immi- 
gration and municipal ownership did not 
constitute any of the reasons for his dis- 
missal, why was the dissatisfaction, which 
in your judgment antedated these speeches, 
not manifested until immediately after the 
delivery of the same? Why was the reap- 
pointment so dubious and tardy while Pro- 
fessor Ross had no intimation of his possible 
non-appointment till May 18th? 

3. In saying that Professor Ross does not 
assign any of the true reasons for his dis- 
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missal, do we understand you to deny the 
truth of Professor Ross’s published state- 
ment, containing quotations from your re- 
marks to him : 

a.—That “he (Dr. Jordan) had heard from her 
(Mrs. Stanford) just after my address on coolie im- 
migration.’’ 

b.—That ‘‘ quite unexpectedly to him (President 
Jordan) Mrs. Stanford had shown herself greatly 
displeased with me (Professor Ress).’’ 

c.—That ‘‘he (President Jordan) was profoundly 
distressed at the idea of dismissing a scientist for 
utterances within the scientist’s own field.’’ 

d.—That ‘‘he (President Jordan) made earnest 
representations to Mrs. Stanford.’’ 

4. What are the real reasons for the dis- 
missal of Dr. Ross? In your letter of 
January 7th, yousay: ‘‘ For reasons which 
will readily appear, it has not been deemed 
advisable for us to state the reasons why 
Dr. Ross was dismissed.’’ Will you pardon 
us for saying that we fail readily to recog- 
nize any such reasons? If the reasons are 
that you fear to injure the personal reputa- 
tion of Professor Ross, may we venture to 
suggest that nothing that you could do 
would be more calculated to injure Dr. 
Ross than the insinuation that there are 
some secret reasons which cannot be di- 
vulged. It is just because some such in- 
nuendoes have been printed in the papers 
that our committee addressed itself to you, 
in order to ascertain the true state of affairs. 

While we regret to prolong this corre- 
spondence, you will readily see that unless 
we can give the members of the American 
Economic Association some explicit reasons 
for Professor Ross’s dismissal other than 
those assigned by him, they will naturally 
adhere to the opinion based upon the state- 
ments first made in the public press. A 
mere denial of the truth of the statements 
made by him will not be apt to satisfy 
gentlemen who are not willing to believe 
that any of the parties concerned in the 
question would intentionally make a false 
statement, and facts alone will enable them 
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to reconcile assertions that would otherwise 
seem contradictory. It is for that reason 
that we venture again to express the hope 
that a more explicit answer may be given 
to our questions. 
Very truly yours, 

Epwin R. A. SELIGMAN, 

Henry W. Farnam, 

Henry B. GARDNER. 


LELAND STANFORD UNIVERSITY, CAL., 
February 7, 1901. 
Proressor Epwin R. A. SELIGMAN, 
Proressor Henry W. Farnam, 
Proressor Henry B. GARDNER. 


Gentlemen: Your letter of January 30th 
is at hand asking further information as to 
the reasons for the dismissal of Professor 
Ross. When I expressed my willingness 
to answer further questions I did not mean 
to indicate that I would enter into any cir- 
cumstantial description of events leading to 
or following from Professor Ross’s dismissal. 
Nor do I consider it expedient or proper to 
go into a discussion of extracts from my 
letters or conversations or of my statements 
or alleged statements, or those of others, as 
published in the newspapers. There are, 
however, certain assurances which it is 
_ within the privilege of the public to ask, and 
which it is my desire to furnish, that the 
public may be assisted in forming a judg- 
ment as to the position of the University 
upon important questions. It seems to me 
that I shall answer these questions best by 
certain plain statements which involve the 
important facts concerning the University. 
It will be necessary for you to assume my 
knowledge of all the facts, also that the in- 
terpretation herewith presented is authori- 
tative from the University standpoint. 

First. Professor Ross was not dismissed 
on account of his views on Oriental immi- 
gration nor on account of his opinion on 
any economic question. 


Second. Professor Ross was dismissed 
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because in the judgment of the University 
authorities he was not the proper man for 
the place he held. The responsibility for 
the correctness of this judgment belongs to 
the University authorities and to them 
alone. 

Third. No ground exists for any inter- 
pretation of his dismissal reflecting on his 
private character, of which your letter seems 
to imply a fear. 

Fourth. The judgment that Professor 
Ross was not the proper man for the place 
he held is not incompatible with my ap- 
preciation of many good qualities he pos- 
sesses, nor with my wishes or efforts at any 
time to further his prospects. I have been 
neither ignorant of his professional short- 
comings nor inappreciative of his good 
qualities. Of such appreciation Professor 
Ross has himself adduced several expres- 
sions from my letters. 

In the hope that you may find in the 
above a substantial answer to the ques- 
tions involved in your inquiries, I remain, 

Very truly yours, 
Davip 8. JorDan. 


THE SECOND MEETING OF NATURALISTS AT 
CHICAGO. 

THE committee appointed by the meeting 
of 1899 issued a call for a second meeting 
of Naturalists at Chicago, December 27th 
and 28th. About one hundred naturalists 
were in attendance or three times the num- 
ber present last year. Among those present 
in addition to the Chicago Naturalists were 
Messrs. Folsom, Hart, Holferty, Mills and 
Frank Smith of University of Illinois; Pro- 
fessors Locy and Charles Hill of Northwest- 
ern University; Needham of Lake Forest ; 
Atherton, Birge, Juday, and Timberlake of 
Wisconsin; Densmore, and Grant Smith 
of Beloit; Lee, MacMillan and Nachtrieb 
of Minnesota; Osborn of Hamline; Nut- 
ting and Shimek of Iowa; Kelly of Cor- 
nell College; Thorn of Missouri; Ward of 
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Nebraska; Dr. Ida Hyde of Kansas; Rame- 
ley of Colorado; Higenmann, King, Mot- 
tier and Slonaker of Indiana; Tower of 
Antioch College; Williams of Miami Uni- 
versity ; Grover of Oberlin ; Guyer of Cin- 
* cinnati; Williamson of Vanderbilt ; Cope- 
land and Parke of West Virginia ; Holmes, 
Jennings and Pearl of Ann Arbor; Clark 
of Olivet; Bensley and Jeffrey of Toronto. 
The attendance was drawn from a much 
larger territory than last year and included 
proportionately far more botanists. Pro- 
fessor Nutting presided at Thursday’s ses- 
sion and Professor Birge at Friday’s. 

All day Thursday papers were read ata 
general session and in the evening a dinner 
attended by forty-one persons was held at 
the Quadrangle Club. Friday morning was 
devoted to a discussion on ‘State Natural 
History Surveys; methods, results and co- 
operation.’ Professors Birge, Nachtrieb and 
Frank Smith opened the discussion in which 
Professors Higenmann, MacMillan, Nutting, 
Ward, Cowles, Hartzell and others also 
took part. The papers of Professors Birge, 
Nachtrieb and Smith will appear in Sctr- 
ENcE. Asa result of an eloquent plea for 
higher ideals of university and college ad- 
ministrators with reference to research, 
made by Professor Loeb at the dinner, the 
following committee on the relations of 
colleges to research was appointed : Profess- 
ors Loeb, Cowles, H. M. Kelly, MacMil- 
lan, Nachtrieb, Nutting and Ward. As 
the relation of the Naturalists’ meeting at 
Chicago to the American Society of Nat- 
uralists was still undefined no definite or- 
ganization was effected but the following 
committee on a meeting in 1901 was ap- 
pointed: Professor S. A. Forbes, Univer- 
sity of Illinois, Chairman; W. A. Locy, 
Northwestern University; Conway Mac- 
Millan, University of Minnesota; D. M. 
Mottier, University of Indiana and C. B. 
Davenport, University of Chicago; the 
last as Secretary. 
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On Friday afternoon separate sections 
in botany and zoology were organized for 
the reading of papers. Abstracts of the 
papers read at the meeting follow : 


On the Absorption of Water by Frogs: Henry 

H. Dona.pson. 

A group of frogs that had been dried 
for hours was weighed and it was shown 
that through exposure to the air of the 
laboratory in a dry dish, they had lost 14 
per cent. of their body weight. These frogs 
were at once placed in a dish containing 
water about 1 cm. deep, and in 24 hours 
had regained nearly the entire weight lost 
by drying. This gain in weight was at- 
tributed to the absorption of water through 
the skin, and the fact that frogs never 
took water by the mouth was emphasized. 
Both the loss and the absorption of water 
are more rapid during the summer season 
than in the period of hibernation. The 


general influence of this capacity of the 


frog to lose and gain water readily was 
pointed out, and the evidence adduced that 
the amount of water normal to the spinal 
cord varied with the season of the year, 
being high from the last of May to the first 
of July, a season during which growth prob- 
ably occurred, and gradually diminishing 
from this period to the time of hibernation. 


Heterogeneous Induction in Tadpoles: HE. B. 

CoPpELAND. 

In water deficient in oxygen tadpoles 
swim like fish, with their noses to the sur- 
face. This behavior, though, is nota direct 
search for oxygen, but a manifestation of 
negative geotaxis. If the water is covered 
with oil they stick their noses into it and 
keep them there, or in full and closed glass 
vessels they keep their noses against the 
glass above. When in the greatest need of 
oxygen they remain, as under ordinary con- 
ditions, negatively phototactic. Their be- 
havior with reference to gravity is not the 
result of their own experience. 
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The Reactions of Hydra to the Electric Our- 
rent: RAYMOND PEARL. 

An expanded hydra with the long axis 
of the body at right angles to the direction 
of the current becomes oriented with the 
head towards the anode shortly after the 
current is made. This orientation is 
brought about by a contraction at a point 
just above the foot on the anode side of the 
body. The bending of the body at this 
point is very slow, but continues until the 
long axis is parallel to the direction of the 
current and the head is towards the anode, 
i. e., until the Hydra is oriented. The de- 
tails in the mechanism of this orientation 
are modified with increasing intensity of 
current, but the essential factor, namely, 
contraction on the anode side, is constant 
except when the very strongest currents 
are used. On making a current of such 
strength as practically to kill the hydra, 
immediately there occurs a slight muscular 
spasm on the kathode side of the body. If 
at the timeof making the long axis of the 
body is already parallel to the direction of 
the current and the head is towards the 
anode, the animal contracts immediately 
and violently, while in the opposite position 
there is no immediate contraction. The 
e mtraction phenomena of the tentacles are 
different from those of the body as a whole. 


The Effect of some Climatic Factors upon the 
Oolor and Color-patterns of Insects: W. L. 
TOWER. 

The effect upon variations of color and 
color patterns of the environmental factors, 
temperature, moisture, food and light has 
been investigated experimentally during the 
past two years. Coleoptera and Lepidop- 
tera have been used and have been sub- 
jected to the conditions of the experiments 
throughout the life cycle. The results rep- 
resent more nearly the effects these factors 
produce as they act in nature, than when 
applied at one stage alone, @. e., pupal. 
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The most extensive work has been done 
with Leptinotarra decem-lineata Say, and 
these results will be published soon. 


Additional Remarks on Cave Salamanders: C. 
H. EreenmMann. J 
The types of a new cave salamander from 

Missouri were exhibited, also a specimen of 
the bleached cave salamader, Typhlotriton 
from Marble Cave, Mo. The latter had 
been kept in the light for a few weeks and 
showed a marked increase of pigment in 
its chromatophores. The amount of bleach- 
ing in cave animals is directly proportional 
to the degree of degeneration reached by 
the eye. Whether there is any connection 
between the two is under investigation. 
Epigean species, if living in caves for any 
length of time, become bleached. The 
presence or absence of color is, then, due in 
the first instance to the environment. The 
cave fishes of Indiana no longer respond to 
the change in their environment, as the 
salamander does, and even the young of 
the cave fishes, if reared in the light, do 
not take on color. The bleached condition 
has become hereditary in their character. 
In the establishment of the bleached condi- 
tion, which in the first case is an individu- 
ally acquired character in the hereditary 
mechanism, we have an instance of the 
transmission of the direct effect of environ- 
menb. : 


The Relation between Base-leveling and Plant 

Distribution: Hexry C. Cow es. 

The local distribution of plants depends 
largely upon the character of the topog- 
raphy. The topography constantly under- 
goes well-known changes, hence the vege- 
tation must change. In other words the 
ecological study of plants and plant societies 
should be based on dynamical principles. 
The growth of a river well illustrates these 
principles ; first, there is a xerophytic gully, 
then a ravine, whose slopes soon become 
mesophytic. As the valley widens the 
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slopes become xerophytic. In the valley 
itself a flood plain eventually develops 
which has at first a hydrophytic and finally 
amesophytic flora. There are local digres- 
sions from this history, but in general it 
may be said that mesophytic flood plain 
vegetation is ever on the increase and may 
be regarded as the ultimate type. 


Base-leveling and its Faunal Significance, with 
Illustrations from Southeastern United States : 
CHaries C. ADAMS. 

Attention was called to the necessity of 
correlating the influences of the base-level- 
ing processes with the distribution of hab- 
itats, and especially the importance of a 
knowledge of river histories in the study of 
fresh-water faunas. An outline was given 
to illustrate the principles involved in the 
reduction of an elevated country to sea- 
level. By the growth of valleys there is a 
decrease of uplands, a premium being 
placed upon those forms whose habitat is 
increasing in area; thus tension lines are 
produced. There is a definite succession of 
forms advancing up a valley, and thus in 
descending a river one may find a rough re- 
capitulation of the types of faunas which 
occupy a stream during its ideal history. 
With a reduction of divides, rapid water, 
upland faunas are the first tomix. Atten- 
tion was attracted to the importance of the 
base-leveling factors about two years ago, 
in connection with the studies on the Pleu- 
roceride. The anomalous distribution of 
this family in the Tennessee and Coosa- 
Alabama river systems was at once ex- 
plained upon learning, at that time, that 
formerly the Tennessee river from Chatta- 
nooga flowed to the Gulf via the Coosa- 
Alabama system. Valley faunas are isolated 
by uplands and vice versa. The Cumber- 
land Plateau and the Smoky Mountains 
have been isolated by the Tennessee valley 
and consequently have peculiarities in their 
fauna. The land shells, according to Pils- 
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bry, of the Cumberland Plateau have about 
20 characteristic species or varieties and the 
Smoky Mountains about 25. The geologists 
(Woodworth) have had a better apprecia- 
tion of these factors. Students of distribu- 
tion should give more importance to habitat 
as a dynamical factor in their study of 
faunal problems. This will lead to the 
study of faunas in a comparative and ge- 
netic way. 


Demonstration of certain Features in the Re- 
actions of Infusoria: H. S. JENNINGS. 
Demonstrations by means of the project- 

ting microscope and stereopticon, of the re- 

actions of unicellular organisms toward car- 
bon dioxide and various other chemicals. 

The demonstrations were essentially the 

same as those described in Screncer for Jan- 

uary 11, 1901, pp. 74, 75. 


On certain Methods by which Organisms Reg- 
ulate their Movements with Relation to the 
Position of External Objects acting as Stim- 
wi: H.S. Jenninas and RayMonD PEARL. 
The paper showed the biological sig- 

nifieance of the revolution on the long axis, 
with the resulting spiral path, which is a 
feature of the swimming of many lower 
organisms. These organisms usually tend 
to swerve toward one side, and thus to swim 
in circles; the revolution on the long axis 
converts this circular path into a spiral one, 
and thus permits an unsymmetrical organ- 
ism to follow a course which is in effect a 
straight one. The paper gave an account 
of very simple mechanisms for turning to 
or from a source of stimulus in a number 
of organisms, Rotifera, ctenophores, flat- 
worms, and the earthworm. 

Experiments in Artificial Parthenogenesis: J. 
Lore. Already described in Scrence. 

Cenogametes: Dr. B. M. Davis. 

The peculiar multinucleate gametes of 
the Phycomycetes were considered and the 
results of Dr. Stevens’ studies and the 
writer’s on Albugo were described. These 
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peculiar structures (Coenogametes) are 
likely to be found far more generally in 
this group of fungi than has been imagined, 
and the subject takes on considerable bio- 
logical interest. 

The fusion of multinucleate gametes re- 
sults in the pairing of the sexual nuclei and 
consequent union, two by two, giving about 
half as many fusion products as the original 
number of sexual nuclei. The phenomenon 
recalls the conjugation of swarm spores in 
water outside of the parent gametangium, 
the difference being that here the sexual 
elements are retained in the parent struc- 
ture. 

The origin of these coenogametes is un- 
certain. It was suggested that they may 
have come from a much simpler condition 
of sexual organs than has been supposed. 
They are possibly derived from a gametan- 
gium of the lowly type presented in several 
algal groups where motile gametes are dis- 
charged into water. An alternative hy- 
pothesis demands that the behavior is excep- 
tional and derived from a condition of 
heterogamy.. But a serious objection will 
be raised to such a view if the conogametes, 
as seems likely, are found to be far from 
exceptional among the Phycomycetes. 


Early Development in certain Hybrid Species . 

W. J. Mornxkwaus. 

In more than 20 crosses among fishes, 
there was not a single failure of impregna- 
tion, although some of them were between 
species of different orders. The per cent. 
of impregnation ranged from 1 to 95. The 
highest per cent. may be between the most 
distantly related species. Eggs normally im- 
pregnated complete the segmentation stages. 
Two crosses and their reciprocals largely 
went to closure of the blastopore with the 
main axis of the embryo apparently nor- 
mally formed. Only the closely related spe- 
cies went far enough to hatch. The cross 
between brook trout ? and lake trout re- 


SCIENCE. 


(N.S. Vou. XIII. No. 323. 


sulted in ‘fingerlings,’ a large per cent. of 
which had the caudal peduncle aborted 
and many had the anal fin wanting. 

The rate of development was in all cases 
that of the egg species or slower. The con- 
jugation of the pronuclei is normal. In the 
first cleavage spindle of the cross between 
Fundulus heteroclitus 9 and Menidia notata 
the @ chromosomes appear as long, slightly 
wavy rods, and the ¢ chromosomes as short, 
comma-shaped rods. This difference is 
maintained to the 16-celled stage, as far as 
they have been followed. In the cross be- 
tween Fundulus heteroclitus 9 and Ctenolab- 
rus adspersus the é chromosomes are scat- 
tered along the spindles. This condition 
obtains as far as the third cleavage and there 
is some evidence that some or all of the ¢ 
chromatin may be lost in the course of 
development. 


Abnormalities on the Horny Plates of the Turtle, 
Chrysemys marginata: 8. E. Merk. (Will 
appear in the American Naturalist. ) 


Variation in the Madreporic Body and Stone 
Canal of Asterias vulgaris: GERTRUDE C. 
DAVENPORT. 

A number of cases of multiple madre- 
poric plates were observed in the starfish 
Asterias vulgaris, of Cold Spring Harbor. 
This multiplicity may occur either in one 
interradius, in several of them, or in all. 
Thus three plates were observed in one and 
the same interradius and in another case 
five. In one case five plates were observed 
in one interradius, and one in another of 
the same starfish. A six-rayed individual 
had one madreporic plate in each of the 
six interradii. When only one madreporic 
plate is present it may be lobed or partially 
divided by cross seams into 2, 3, 4, 5 and 6 
parts. 

The multiplicity of plates may or may 
not be accompanied by a multiplicity of 
stone canals. A group of four plates had 
only one canal, while one of five had two. 
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In European starfishes multiple madre- 
poric plates occur in those forms that mul- 
tiply by self division. Hence they are the 
result of regeneration. This multiplicity 
is more frequent in starfishes, normally or 
abnormally, with more than five rays. The 
Cold Spring Harbor starfishes very freely 
cast off their arms when handled. Dothey 
practice autotomy in nature? 


Some Variations in Lucanus placidus, Statisti- 
cally Examined: HuizABeTaH B. MEEK. 
The mandibles of the stag beetles, espe- 

cially in the male sex, are extraordinarily 

developed and armed with teeth or pro- 
jections. These vary greatly in different 
species and in different individuals of the 
same species ; correlative with these differ- 
ences there are extreme differences in body 
length. In some species the variations are 

80 great that dimorphism exists, resulting 

in a division into high and low males. 

A quantitative expression for these differ- 

ences in size and form in Lucanus placi- 

dus, was sought, with the following results : 

The average body length is .4 mm. greater 

in the male than in the female and the 

coefficient of variation is greater; this is 
also true of the mandibles where the aver- 
age length is 2 mm. greater in male than 
female. The coefficient of correlation be- 
tween length of body and length of man- 
dible is .2 greater in the male than female. 
The teeth on the mandibles may be termed 
primary and secondary. A large or pri- 
mary tooth is invariably present on the 
mandibles of both male and female, but 
there is great variation in position, form 
and number of the secondary teeth even 
on the same pair of mandibles, as one cut- 
ting edge may have only one while the op- 
posite has any number of secondary teeth. 

Average number of teeth on mandible of 

male is 4 more than on female. There is a 

correlation between the number of teeth and 

length of mandible which is .2 mm. higher 
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in males than females. Number of spines 
on fore tibizw varies from 6 to 11, with an 
average of 4 more upon tibie of males 
than females. 

It is thus found, as should be expecte d 
that variation is greater in the males than 
females. Also that there is no dimorphism 
in length of bodies, mandibles nor tibie. 
There is positive skewness in the body 
lengths and negative in the mandibles, but 
just what this may mean I am, at present, 
unprepared to say, as this study is prelimi- 
nary to a more complete one of the varia- 
tion and distribution of representative 
Lucanide in the United States. 


The Place-mode of Daphnia pulex, for Cold 
Spring Harbor, Long Island: H. M. Krwxy. 
The results of measurements of many 

organs on a large number of individuals. 


Contributions to the Biological Interpretation 
of Skew Variation: C. B. DAVENPORT. 
The paper presented conclusions based on 

a study of many cases of skew variation in 

organisms. 


The Genetic Development of the Forests of 
Northern Michigan: H. N. WuitForD. — 
This article will appear in full in an early 

issue of the Botanical Gazette. The factors 
controlling the distribution of plant soci- 
eties and formations are divided into three 
groups—climatical, ecological and histor- 
ical. These are discussed with special ref- 
erence to their effects on forests. 

A succession of plant societies on four 
sets of physiographic formations is recog- 
nized. In each instance the climax society 
is the deciduous forest. 

In the sand series the stages are beach, 
heath, coniferous forest and deciduous for- 
est. Here a controlling factor is the accu- 
mulation of humus. The pre-Cambrian 
rocks of the Marquette region offer an 
admirable field for the stages in the life- 
history of rock societies. Here not only 
humus, but inorganic soil, has to be accu- 
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mulated before the deciduous forest appears. 
Swamp series and clay soil series show 
similar stages before the climax deciduous 
forest society is made possible. In every 
instance there must be a coniferous or 
poplar-birch forest before the maple-beech 
deciduous forest, for in that way only can 
shade conditions be obtained for the pro- 
tection of maple and beech seedlings. 


Application of the Quantitative Method to the 
Dynamical Study of Plant Societies: HENRY 
C. CowLEs. 

The vegetation in the vicinity of Chicago 
is being systematically mapped from an 
ecological standpoint, topographic maps 
being used as a basis for work. By means 
of accurate mapping and recording of field 
observations at selected points, it is hoped 
that sets of data may be obtained showing 
the rapidity of encroachment of one plant 
society upon another. By means of photo- 
graphs taken at one-year intervals consid- 
erable, change has been found in the dune 
region, and this suggests the desirability of 
a similar;study for other plant societies. 


An Anatomical Classification of Vascular Plants : 

EK. C. JEFFREY. 

The use of the skeleton in the phyloge- 
netic study of plants has been almost en- 
tirely neglected. In recent years paleo- 
botanists have done something to remedy 
this defect, but they have been without the 
importantiaid furnished by the study of 
development. The present article, illus- 
trated by a large number of photographs of 
the vascular skeleton of living and fossil 
plants, andjespecially the developing skele- 
ton of extant groups of plants, is intended 
to show that there are a number of abso- 
lutely constant and characteristic anatom- 
ical criteria. 


Stomata of some Liliacee: EK. P. CopELann. 

The stomata of Liliacece are very diverse 
in structure, but most of them are well built 
to openand shut. Many of them ( Uvularia, 
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Smilacina, Polygonatum, Dracenam, Smilax, et 
al.) are so circular in surface view that an 
increase in turgescence would not open the 
pore if the walls at the ends of the guard 
cells were not much more rigid than those 
of their backs. This rigidity is secured by 
special local thickening, or by the mode of 
insertion of the walls of adjacent cells. 
The stomata of Medeola are also circular, 
but the backs are strengthened by folds in 
the wall. The pore opens by an increase 
in the depth of the guard cells, 7. ¢., at right 
angles to the surface of the leaf. It is a 
perfect development of what has been called 
the Mucinus type of stoma. 

Methods of Plankton Measurement: JAcoB 

ReEIGHARD and Henry B. Warp. 

The paper presented a brief review of 
methods introduced by Hensen, and used 
by a number of observers for computing 
the amount of plankton obtained by hauls 
of a vertical net, and of the calculations on 
theoretical and experimental bases given by 
Hensen, Reighard and others for determin- 
ing the coefficient of the net, 7. e., the frac- 
tion of the column of water which actually 
passes through it. The authors propose to 
determine the coefficient by actually meas- 
uring the amount of water passing the 
mouth of the net. This is to be accom- 
plished by means of a three-vane meter sus- 
pended in the axis of the net opening a short 
distance inside its upper rim. By means of 
an electric pen register the revolutions of 
meter are recorded on a tape, and parallel to 
them, both the starting and stopping signals, 
and the time record from the chronometer, 
from which it is possible to calculate the 
number of revolutions in the time of the 
haul, or the time or revolutions in any de- 
sired fraction of the haul. The difficulties 
and errors in the management of the ap- 
paratus were discussed, together with the 
means for detecting them. The rating of 
the meter by two different methods was 
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also considered, and the coefficient of the 
net shown in the plottings of the rating ex- 
periments. Experiments without a meter 
were also used to demonstrate that the 
efficiency of Hensen’s net had not been 
diminished, but rather increased by the 
addition of the brass cylinder and meter at 
the net opening. 

As prominent factors in determining the 
efficiency of the net were mentioned the 
size of the orifice, and the ratio between the 
area of the orifice and the area of the filter- 
ing surface. Various. details in improve- 
ments of apparatus were mentioned, and 
the laboratory of the United States Fish 
Commission at Put-in-Bay, together with 
the steamer and apparatus used and the 
records obtained, were illustrated from lan- 
tern slides. 


A New Method of Reproduction in Tubularian 

Hydroids: C. C. Nurrine. 

The meduse of Hybocodon prolifer were 
found to be reproducing by means of acti- 
nules formed onthe manubrium. The proc- 
ess of development of the actinules was 
described, and the intergradation between 
this process and the production of actinules 
in the gonophores of ordinary tubularians 
was traced through a series of forms includ- 
ing Tubularia spectabilis (Agassiz), Tubularia 
cathouyt Ag., and Oorymorpha pendula Ag. 
The paper was illustrated by charts pre- 
pared by the author. 


Remarks on the Distribution of Hydroida on the 

North Pacific Coast; C. C. Nurrine. 

The basis of this paper was a study of the 
Hydroida of the Harriman Alaska Expedi- 
tion. The division of the Pacific Coast 
fauna made by Dall in 1876 was found tobe 
untenable in the light of our present distri- 
bution of the hydroids. It was shown that 
there was no marked differentiation between 
his Aleutian and Oregonian faune, on the 
one hand, and that the Oregonian fauna 
does not extend to Monterey, California, 
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on the other. The facts seem to indicate a 
division between an Alaskan and a Cali- 
fornian province just south of Puget Sound. 
The author pointed out that this arrange- 
ment was only tentative, and that the dis- 
tribution of other groups of marine animals 
of that region would be necessary before any 
conclusive statement could be made. 


The Holothurians of the Pacific Coast of North 

America: H. L. Crarx. 

The examination of 52 specimens, repre- 
senting 11 species, from Pacific Grove, Cal- 
ifornia, has thrown considerable light on the 
holothurians of the Pacific Coast. The oc- 
currence of three species (Synapta inhe- 
rens, Oucumaria calcigera, Psolus squamatus) 
which also occur on the Atlantic Coast 
would seem to indicate that these species 
either are now, or have been, circumpolar 
forms with southward prolongations of 
their range on the east and west sides of 
the continent. The most interesting feature 
of the collection is the occurrence of three 
new species, all of which show some peculi- 
arity in the manner of caring for the 
young. A small, black Cucumaria broods 
its eggs and young, while a small, red 
Thyone is viviparous, the young being found 
in the body cavity of the mother, asin Sy- 
naptavivipara. The most remarkable species, 
however, is the representative of a new 
genus, Thyonepsolus, which is perfectly inter- 
mediate in character between Thyone and 
Psolus, having the ventral surface flattened 
to a creeping sole covered by a thin skin, 
while the dorsal surface is convex and soft. 
On the sole the feet are in three longitudinal 
rows, while dorsally they are numerous and 
irregularly scattered. The young are car- 
ried on the back of the mother, partially 
imbedded in the thick, soft skin. 


Structure of Clinostonum (Preliminary no- 
tice): Henry L. Osporn. 
The finding of Clinostomum at Neebish, 
Chippewa Co., Michigan, in August, 1900, 
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encysted in the black bass and yellow perch, 
and adult in the mouth and throat of the 
great blue heron, gave me an opportunity 
to examine this form. It appears to be 
specifically identical with the one described 
by MacCallum in the Journal of Morphology 
(vol. xv, p. 697, 1899), as C. heterostomum, 
and by Braun (Zool. Jhrb. abt. f. System, 14, 
p. 1, 1900), as C. marginatum. There are, 
however, a number of points in which my 
material differs from the account given by 
MacCallum. The cuticle is armed with 
spines, they are very numerous, acutely 
tapering, run obliquely backward and are 
located wholly within the cuticle, barely 
projecting beyond its outer boundary in a 
few places. There is a single genital open- 
ing leading into a common chamber into 
which the uterus opens from in front and 
the cirrhus sack from behind. A pharynx 
as described by MacCallum is wanting. 
The oral sucker, as surmised by Braun, is 
directly followed by a characteristic cesoph- 
agus, lined with cuticle and supplied with 
usual longitudinal and circular muscle 
fibers—and surrounded by glandular cells, 
apparently forming the customary cesoph- 
ageal gland. Circular muscle fibers are 
demonstrated in the intestines as well as 
longitudinal ones in iron hematoxalin 
stained sections. The oviduct opens into 
the uterus near its anterior end and not 
posteriorly as indicated by MacCallum. 
Glandular cells abound in the area directly 
in front of the ventral sucker, but ducts 
from them to the oral disk, as described by 
Braun, have not as yet been recognized in 
my material. 


Note on the Marginal Sense Organs of Cotylo- 
gaster occidentalis: W. S. NicKERSON. 
(Paper accompanied by demonstrations.) 
Members of the Trematode family Aspi- 

dobothridz, with but one known exception 

(Stichocotyle) , have a series of organs in the 

margin of the large multilocular sucker 
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which have been generally regarded as sen- 
sory structures. These organs in C. occi- 
dentalis appear to be both sensory and 
glandular in function. Each is made up of 
a bulb-shaped body measuring about 38 x 
27 », which communicates with the exte- 
rior by means of a narrow tortuous duct 
whose outer portion is lined by cuticula 
continuous with that covering the body. 
The duct arises from the distal end of the 
bulb, making first a sharp bend downward 
beside the bulb for about one-half the 
length of the latter, then making a second 
sharp turn toward the surface, where it 
opens directly over the bulb. The appear- 
ance of the contents of the bulb varies 
from finely granular to coarsely vesicu- 
lar, corresponding probably with different 
phases of activity of the glandular proto- 
plasm. Nuclei (except those of nerve 
cells) are not distinguishable in the bulb. 
The duct is capable of eversion so that the 
interior of the bulb may be protruded 
through the opening. A bundle of deli- 
cate nerve fibers enters the bulb at its basal 
end. The chief interest in the organ cen- 
ters, however, in a cluster of bipolar cells 
lying upon the side of the bulb toward 
which the ductturns. These are undoubt- 
edly sensory cells, and their peripheral proc- 
esses are probably distributed upon the 
walls of the duct, although the exact place 
and method of their termination could not 
be made out in the specimens studied. The 
presence of the bipolar sensory cells estab- 
lishes the sensory character of the organs 
which hitherto has been a matter of con- 
jecture. 


The Changes in the Facial Cartilaginous Skeleton 
of the Flatfishes, Pseudoplewronectes Ameri- 
canus (a dextral fish) and Bothus maculatus 
(sinistral): &. R. WiLiraMs. 

In specimens of P. americanus about 

34 mm. long whose eyes are still perfectly 

normal jin position the two supra-orbital 
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bars are present as in other fishes, extending 
from the ec-ethmoid cartilages to the otic 
capsules. The first indication of the coming 
transformation is the thinning out and dis- 
appearance of the left supra-orbital in its 
middle region just above theeye. Sections 
give evidence of the pressure exerted, since 
the eyeball is indented where it touches the 
supra-orbital. For a short time there are 
two regions of degeneration, one progress- 
ing toward the ec-ethmoid and the other 
toward the otic capsule. By the time the 
supra-orbital bar is resorbed the fish is at 
least 5 mm. long. The left eye begins to 
pass around to the right side of the animal 
through the gap prepared for it. This part 
of the process is comparatively rapid. 
After the eye shows evidence of elevation 
it may take the fish three or four days to 
assume the adult position. Nishikawa, a 
Japanese observer, described the passage of 
the eye in 24 hours in one case. Fishes of 
15 mm. in length are all transformed and 
many take the adult position at the length 
of 9mm. The twisting from left to right 
is greatest in the plane of the eyes, being 
about 120°. The brain case shows little 
asymmetry. The left nasal pit is raised 
about 30° and the anterior part of the 
ethmoid not much more. The mass of the 
ethmoid is twisted so that the left ec- 
ethmoid points directly ‘up and the right 
down—90° from their first position. The 
dorsal fin, after the passage of the eye, ex- 
tends forward as far as the middle of the 
eye. 
Bothus, the sand dab, lies on its right 
side, whereas P. americanus lies on its left. 
But by merely transposing the terms, using 
right supra-orbital instead of left, the de- 
scription just given for P. americanus will 
hold in general for Bothus. The dorsal fin 
extends to the nose ultimately in this 
species. Thesand dab is more symmetrical 
than is P. americanus. This is correlated 
withits greater free-swimming habit. The 
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flounder and the sole cling most closely to 

the bottom and are the most distorted. 

The Cardiac Gland of the Mammalian Stomach 
with Remarks on the Evolution of the Stomach 
of the Artiodactyla: R. R. BENsiEy. 
(Read by title.) 

CHas. B. DAVENPORT, 
Secretary. 


MEETING OF THE NEW YORK 
ACADEMY OF SCIENCES. 

Tue Annual Meeting of the New York 
Academy of Sciences was held at 12 West 
31st Street on Monday, February 25th, under 
the presidency of Professor Robert S. Wood- 
ward, of Columbia University. The meet- 
ing opened with the annual reports of the 
officers for the year just closed. The Cor- 
responding Secretary reported that the 
Academy had on its list 41 Honorary Mem- 
bers and 206 Corresponding Members, and 
that five members had been lost by death 
during the past year. The report of the 
Recording Secretary was as follows: 

During the last Academy year the busi- 
ness of the Academy has progressed in the 
customary paths. The several sections 
have held their usual meetings, with ordi- 
narily the same attendance as in former 
years. The Council has held the meetings 
prescribed by the by-laws, and has accom- 
plished several important objects. On the 
whole, however, the year can not be called 
a year of progress. The accomplishments 
of the year leading to increased efficiency 
in the Academy work are first, the estab- 
lishment of a series of publication rules that 
will make the future work of the Editor, 
and the cost of publication much less than 
formerly ; secondly, the vote to establish 
a budget for the next fiscal year, within the 
limits of which each officer will be required 
to work ; thirdly, the hiring of the rooms 
of the Chemists’ Club for the meetings of 
the next year, at a greatly reduced rental, 
with accommodations equal to those which 
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we now enjoy; and finally, a vote to 
send the Annals and Memoirs only to those 
members of the Academy signifying their 
desire to receive them. ‘The publications 
of the Academy have been unfortunately 
delayed during the last year, owing to no 
fault of the Editor, but the current volume 
will be very shortly completed and issued. 
Owing to the expense of the current volume 
the amount of publication possible by the 
Academy during the next year will be 
seriously reduced, unless a publication fund 
can be established. 

The report of the Treasurer showed the 
following receipts and expenditures for the 
year: 


RECEIPTS. 
Balance as per last report. ...... $2,239.11 
Mortgage paid off, a/c Permanent 
Wein, oovoooaccodg00uc0002 $1,202.75 
Mortgage paid off, a/c Audubon 
TwAG, posuodoogoDoNDKG0d00 1,797.25 3,000.00 
Income, Permanent Fund...... - 426.38 
Income, Audubon Fund,.....-. 99.04 
Income, Publication Fund...... 90.00 615.42 
Life Membership Fees.......... 200.00 
Initiation Fees..............00- 75.00 
Annually Dies, VSOiire elie $ 10.00 
HEB > 6o000000000 30.00 
WELD s concaandoad 170.00 
IDO oadercag0000 2,395.00 
IO consooocc00 50.00 2,655.00 
$8, 784.53 
DISBURSEMENTS. 
Cost of Publications, $2,499.72. . 
Less Sales...... 30.06. .$2,469.66 © 
Cost of Publication (paid by Au- 
dubon Fund).............. $309.72 
Renbtiol ROOMS). <i.-/ sere «einle 510.00 
Seventh Annual Reception...... 329.68 
Dues to Scientific Alliance...... 32.58 
IDEA AINE 5 SosconnoonooDssb00ceG 20.00 
Expenses of Recording Secretary. 291.44 
Expenses of Librarian.......... 363.95 
Expenses of Treasurer,......... 41.93 
General Expenses.............. 78.37 4,447.33 
Balance on hand. ........... eee $4,337.20 


The Librarian then presented the follow- 
ing report : 

The work of the library during the past 
year has been mainly directed toward keep- 
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ing the accessions catalogued and in order. 
This, it is believed, has been successfully 
carried out. The current numbers of the 
more prominent periodicals are placed 
upon accessible shelves and upon the com- 
pletion of any volume, are arranged per- 
manently with their respective sets. In 
this connection it is desirable to call at- 
tention to the crying need of binding many 
of the accessions of late years. Hundreds 
of volumes are stored in their pamphlet 
form and much injury and loss is the re- 
sult. During the last year the Librarian 
was able to have some sixty volumes 
bound, but financial stringency has pre- 
vented any considerable work in this di- 
rection. 

By arrangement with the authorities of 
the New York Botanical Garden, the bulk 
of the botanical portion of the library, 
which since the removal to Schermerhorn 
hall at Columbia University, had been 
stored in boxes, has now been deposited in 
the Library of the Garden at Bronx Park, 
and is thus more available than heretofore 
to general reference. 

The Librarian takes pleasure in report- 
ing a gift to the Academy from Professor 
D.S. Martin of about a hundred volumes 
of miscellaneous scientific interest. 

The statistics of the Library are at this 
date approximately as follows: 

Volumes (bound and unbound) at Columbia 

TWiMiVersiib yarreteeretentet tte betsteitecerstaretenetsteneteiate 9,000 
Pamphlets, at Columbia University.......... 
Volumes and pamphlets, at Botanical Garden. 

Thanks to the activity of Messrs. Van 
Ingen and White, assisted by Mr. Graham, 
the files of the Academy’s publications have 
been brought from a state of chaos to one of 
order, the exchange list has been revised, 
and the business of correspondence and ex- 
changes is now carried on with promptness 
and regularity. 

The Librarian takes this opportunity to 
call the attention of the Academy to the 
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absolute necessity of considering the dispo- 
sition of the library in the immediate future. 
We have practically reached the limit of ac- 
commodationsin the library room, and the 
department of exchanges is housed in the 
Gallery of the Museum of Fossil Plants and 
Vertebrates, in Schermerhorn Hall of Co- 
lumbia University, solely by courtesy of the 
Department of Geology, and it has already 
exceeded the space which that department 
can conveniently spare. Radical measures 
must be adopted in the near future or the 
library must close its doors. 

Following the reports of officers was the 
election of the honorary members listed 
below : 


Charles Vernon Boys, 66 Victoria St., S. W., Lon- 
don, England. 

Emil Fischer, Professor of Chemistry, University of 
Berlin, Germany. 

William Ramsay, Professor of Chemistry, Univer- 
sity College, London, England. 

James Geikie, Professor of Geology, University of 
Edinburgh, Scotland. 

The Academy also voted to elect the fol- 
lowing resident members to be fellows: 

Dr. Henry E. Crampton, Dr. J. G. Curtis, 
Dr. C. A. Herter, Professor Graham Lusk, 
Professor Charles Lane Poor, Mr. C. A. 
Post, Dr. E. L. Thorndike, Dr. R. 8. Wood- 
worth. ‘‘ Fellows are limited to one hun- 
dred in number, and are chosen from among 
the resident members in virtue of scientific 
attainments or services.” 

Tellers were then appointed, and the offi- 
cers for the ensuing year were elected by 
ballot as follows : 


President, Robert S. Woodward. 

Ist Vice-President, Nathaniel L.* Britton. 

2d Vice-President, J. McKeen Cattell. 

Corresponding Secrvtary, Harold Jacoby. 

Recording Secretary, Richard E. Dodge. 

Treasurer, Charles F. Cox. 

Librarian, Livingston Farrand. 

Councilors, Franz Boas, Charles H. Judd, Charles 
A. Doremus, M.I. Pupin, Frederic 8. Lee, L. M. Un- 
derwood. : 

Curators, Harrison G. Dyar, George F. Kunz, Alexis 
A. Julien, Louis H. Laudy, E. G. Love. 
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Finance Committee, John H. Hinton, C. A. Post, 
Cornelius Van Brunt. 

Following this routine business President 
Woodward delivered his annual address, 
entitled ‘Observation and Experiment,’ ~ 
which will shortly be printed in this Jour- 
nau. After a vote of thanks to the Presi- 
dent for his address, proposed by ex-Presi- 
dent Henry F. Osborn, the meeting ad- 


journed. 
Ricuarp EH. Dones, 


Recording Secretary. 


RECENT PROGRESS IN GEODESY.* 

So much has been published during the 
past year in regard to recent events in the 
world of geodesy that there is apparently 
little to be said upon this occasion. Buta 
bird’s-eye or general view of a subject has 
its own special interest and value even to 
those who are familiar with the details. 

It is not necessary to review the recent 
progress in geodesy in foreign countries, 
since such a review was presented in Jan- 
uary before the Society in the form of a re- 
port upon the International Geodetic Asso- 
ciation Conference of 1900, by Mr. Isaac 
Winston, the delegate on the part of the 
United States to that conference, and this 
report is in print.f 

The principal geodetic enterprise now on 
foot in the United States is the measure- 
ment of a great arc along the 98th meridian 
from the Rio Grande to the Canadian border. 
Work upon this arc was commenced in 
1896. The present state of the undertak- 
ing is that the reconnaissance is complete 
from northern Nebraska to the Rio Grande ; 
that the triangulation, that is, the measure- 
ment of the horizontal and vertical angles, 
is complete from latitude 424° in northern 

* Read before the Philosophical Society of Wash- 
ington, February 16, 1901. 

{See SCIENCE, January 25, 1901, pp. 129-133. A 
more complete report upon the conference is pub- 


lished in Revue générale des sciences, Nov. 15, 1900, 
pp. 1175-1183 ; Noy. 30, 1900, pp. 1224-1233. 
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Nebraska to latitude 384° in southern Kan- 
sas, a distance of about 300 miles along the 
meridian. Ninebases have been measured 
along this are in addition to the Salina Base 
on the 39th parallel arc, which serves also 
to control the lengths on a portion of the 
98th meridian are. But four more bases 
are necessary for this arc, one at the Rio 
Grande and three in the Dakotas. 

During the year 1900 two triangulation 
parties were in operation, one working 
northward in Nebraska and the other 
southward in Kansas. A base party of 
ten officers and men, which arrived on the 
working ground on July 16, 1900, in Ne- 
braska, had by January 23, 1901, standard- 
ized the base apparatus twice, at the begin- 
ning and end of the season, and had meas- 
ured the nine primary bases referred to 
above. The probable error of each base is 
less than one part in a million. If this 
feat of measuring nine bases as well as 
standardizing the apparatus in but little 
more than six months, while holding the 
accuracy up to the best standards of the 
past, is considered with reference to the 
moderate size of the party and the time 
which has been required for former pri- 
mary base measurements, it will be seen 
that there has been no lack of progressive- 
ness along this line. 

One of the events of the year has been 
the connection of the gravity measures in 
the United States with those in Europe by 
swinging a set of the half-second pendulums, 
which serve to determine the relative 
values of gravity, at the base station at 
Washington and at the European stations 
at London, Paris and Potsdam, at which 
the more important European absolute 
measures have been made. The result of 
this expedition is to import, at a very small 
cost in time and money, the expensive and 
laborious determinations of the absolute 
value of gravity which have been made in 
Europe. 
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During the last two years the instru- 
ment and the methods used in precise level- 
ing of the Coast and Geodetic Survey have 
been radically changed with a view to in- 
creasing both the accuracy and the rapidity 
of the work.* The evidence as to the accu- 
racy of the new work is rapidly accumulat- 
ing and so far fully justifies the changes 
made. The lines of leveling are being 
rapidly extended, a total of 1750 miles 
having been run during the last two years. 

The most marked progress, however, in 
the matter of leveling has been the adjust- 
ment of the level net covering the eastern 
half of the United States. More than 
13,000 miles of precise leveling had been 
run by various organizations in the United 
States. But until within a year the results 
had not been correlated. To obtain the 
results it was necessary to search through 
scores of volumes, and even when this had 
been done it was found that the results had 
been published as if each line or group of 
lines was entirely independent of the others, 
whereas in fact the connections existed for 
treating the whole as a sing!e net upon one 
basis. The adjustment of this net has now 
been made. The elevations and descrip- 
tions of the four thousand permanent 
bench marks connected with the net, and 
the principal items of information in regard 
to each of the lines, have been published in 
a single volume.} 

During the year the report upon the 
transcontinental triangulation, which marks 
an epoch in the history of geodesy in the 
United States, has been published.{ The 
computation of the eastern oblique arc, ex- 
tending from Maine to Louisiana has been 


* See Proceedings of the American Society of Civil 
Engineers, November, 1900, pp. 1113-1161. 

+See Appendix 8 of the Coast and Geodetic Sur- 
vey Report for 1898-99, pp. 347-886. 

{The Transcontinental Triangulation, Special 
Publication No 4, of the Coast and Geodetic Survey, 
Washington, 1900, 4to, 871 pages. 
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also completed * and the report will soon be 
ready for the printer. The relations be- 
tween the measures of the earth made in 
the United States and the previously ac- 
cepted values for the earth’s size are shown 
in the table given below. 

The last two determinations shown in 
the table are of light weight in comparison 
with the preceding three. 

A study of these values will show that 
the modern observations in the United 
States indicate that the true value of the 
equatorial radius lies between the Clarke 
and Bessel values, but nearer the Clarke 
value, and for the polar semi-axisis a little 
greater than the Clarke value. 
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axis so computed will differ from the Clarke 
values of 1866 by as much as 500 meters, 
and it is about an even chance that either 
value will not differ from the corresponding 
Clarke value by more than 170 meters, this 
being about the height of the Washington 
monument. In other words, there is little 
likelihood that the Clarke spheroid of 1866 
now used as the standard in this country 
differs from the spheroid which will most 
nearly fit this country alone by more than 
one part in 12,000, and there is an even 
chance that it does not differ from it by 
more than one part in 36,000, 

It is reasonably safe to make the same 
prediction in regard to the earth spheroid, 


Equatorial | Polar semi- | Compression 
Tadius, a, in _ axis dD, (a-b)/a. 
meters. in meters. 
Besselispheroidyoied Sale erveitelelelettetleleleleralelaleleleleletelel=la}ahelateleloiereretare 6,377,397 6,356,079 1/299.2 
Clarke spheroid of 1866 .........0 ces scee sees eccceescseseeees 6,378,206 6,356,584 1/295.0 
Harkness, 1891. From ‘The Solar Parallax and Related Con- 
stants,’ Washington, 1891, p. 138. From a variety of sources...| 6,377,972 6,356,727 1/300.2 
The spheroid determined by the 39th parallel triangulation and 
the Lake Survey are of the meridian.....-....... ........-- 6,377,912 6,356,309 1/295.2 
The spheroid determined by the 39th parallel triangulation and 
IDSA) Ag ogadauepacuscooousndadsunocdHBoanGapooLeDodos 6,378,027 6,356,819 1/300.7 
astern oblique are of the United States ....................- 6,378,157 6,357,210 1/304.5 
Nantucket and Pamlico-Chesapeake arcs of meridian and Peruvian 
ERG OF WAAACIEM. 0009005 0000c000200 ODA vaNZOONDDNSG0ND000000000 6,378,054 6,357,175 1/305.5 
Lake Erie are of parallel and Peruvian arc of meridian .......... 6,379, 822 6,357, 716 1/288.6 


Having in mind the large number of as- 
tronomical stations attached to, and the 
large area covered by, the ares already util- 
ized in the United States, as indicated 
above, it is reasonably safe to predict that 
if the United States is eventually com- 
pletely covered by triangulation and as- 
tronomical stations are liberally supplied 
everywhere, and the mean figure deduced 
from these observations alone, regardless 
of those made in other countries, neither 
the equatorial radius nor the polar semi- 


* See ‘ Recent Contributions to our Knowledge of 
the Earth’s Shape and Size by the United States 
Coast and Geodetic Survey.’ C. A. Schott, The Na- 
tional Geographic Magazine, January, 1901, pp. 39- 
41. 


or the spheroid which will most nearly fit 
all the measures which may hereafter be 
made in all countries, as has been made 
above for the spheroid which will most 
nearly fit the United States. 
Joun FirumMorE HAyrorp. 
U.S. CoAST AND GEODETIC SURVEY. 


THE SAN JOSE SCALE IN JAPAN. 


THe insidious invasion of the eastern 
United States by the San Jose scale (As- 
pidiotus perniciosus)—the name gives unde- 
served notoriety to the California city—has 
come to be so formidable that the pest is 
now recognized as one of the most seri- 
ously threatening dangers to American 
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fruits. In thirty-five or more States and 
Territories, and in Canada, the insect is 
recognized as a scourge. The invasion has 
been met by the active antagonism of eco- 
nomic entomologists, State Legislatures and 
fruitgrowers. A dozen or more States have 
passed laws providing for the inspection 
of nursery stock and fruits brought into 
the State, and for the destruction of stock 
found to be infested by the scale. The life 
history of the insect has been carefully 
studied, the effects of new climatic and top- 
ographic environment noted, and new rem- 
edies devised and tested. The attention 
this tiny degenerate insect has received puts 
it in that notorious list of insect scourges 
of the first class which includes the chinch 
bug, the Hessian fly, the Colorado potato 
beetle, the codlin moth and other familiar 
pests. 

It is recognized more clearly to-day than 
ever before, how all important in keeping 
insect pests in check are their natural ene- 
mies, predaceous and parasitic, and of how 
much less avail in most instances are the 
artificial defenses and offenses which man 
has devised. The natural remedies are im- 
mensely more effective than the artificial 
remedies. Indeed so extreme a view of the 
whole matter of insect-fighting is held by 
some entomologists that they openly com- 
mend a ‘laissez-faire’ policy in economic 
entomology except as regards purely local- 
ized efforts. My own feeling is that of 
much sympathy with this reaction against 
the multiplied, expensive and oftentimes 
conspicuously ineffective artificial panaceas. 
On the other hand, where the economic en- 
tomologist bases his war strategy on a thor- 
ough study of the life history and ecology 
of the particular insect enemy engaged 
with, and where he seeks primarily to dis- 
cover natural aids for his attacks, where 
he thinks first of encouraging and strength- 
ening the natural defenses of the attacked 
and of reenforcing the natural barriers to 
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the spread and increase of the attacking 
pest, he is, it seems to me, on the way to 
do the best work for the suffering orchard 
or grain field. 

One of the promising lines of work of 
this kind is the search for and the importa- 
tion and propagation of the natural ene- 
mies (usually predaceous or parasitic in- 
sects) of introduced foreign pests. The too 
successful naturalization of these foreigners 
is in most instances due, presumably, to 
the fact that they come to us unaccom- 
panied by their natural native enemies. 
Free from the principal check to their in- 
crease, they multiply and spread with 
alarming rapidity (providing the conditions 
of climate and topography permit), giving 
us a momentary glimpse of life uncon- 
trolled by the balance wheel of one phase 
of the struggle for existence. It is quite 
true that much that is ill-considered and 
imaginative has been spoken and written 
regarding the success of the importation of 
parasites. And the expectations of the un- 
informed, or rather of the falsely informed, 
are hardly likely to be metsoon. But there 
is an encouraging residuum of fact left after 
the froth and bubble have been blown from 
the California stories. The Vedalia has 
really eaten up about all the cottony cush- 
ion scale (Icerya); and some other im- 
ported lady-birds are really eating up a 
good many other scales. I believe that it 
is at least worth while to see if there is any 
hope of getting some active and competent 
lady-bird beetle to look after the San Jose 
scale. 

But to search for the native enemies of 
the San Jose scale it is necessary to know 
the nativity of the scale itself. And this 
is something as yet undetermined (unless, 
it has been determined by the investigation 
about to be written of). Without canvass- 
ing in detail opposing claims for the honor, 
it is sufficient to say that Japan and Cali- 
fornia are the two leading claimants in the 
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matter ; each claiming that the other is 
the native home of the pest. With this 
generous rivalry in mind, and with the 
further thought of the desirability of find- 
ing an effective natural enemy of the San 
Jose scale, Mr. Shinkai I. Kuwana, Assist- 
ant in Entomology at Stanford University, 
spent all last summer in Japan collect- 
ing and studying in the field the Japanese 
scale insects (the first attempt at a system- 
atic investigation of the Japanese Cocci- 
de), paying special attention to the San 
Jose scale. Mr. Kuwana’s collections are 
large, and his notes many, and inter- 
esting. His familiarity with the language, 
the customs and the geography of Japan 
gave him special advantages in the work.* 
He visited all the large islands of the em- 
pire, penetrating into the interior among 
the mountains, as well as examining the 
coast line orchards. He was greatly aided 
by Japanese naturalists and fruit growers, 
and altogether was able to make an ex- 
tended reconnaissance. 

As a result of this exploration it is cer- 
tain that the San Jose scale is widely and 
commonly distributed over the whole em- 
pire of Japan (excepting on the island 
Shikoku), though in but few places is it a 
serious pest. It is found on the following 
hosts: Pear, apple, plum, peach, Japanese 
quince, currant, willow (Salix gracilistyla), 
and Paeonia montana. It is found especially 

common in young orchards where its chief 
injuries are done. It is present in certain 
of the very old interior orchards, where it 
has been known, under the name Ki-Abura, 
for more than thirty years. It is attacked 
by several enemies, Mr. Kuwana personally 
finding one chalcid, three lady-bird beetles. 
and one moth, the larva of which feeds on 
the scale. Of these enemies the chalcid 
fly and one of the lady-bird beetles are 
* Mr. Kuwana’s own detailed report of his investi- 


gation can not be ready for publication for several 
months. 
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everywhere common, and are effective 
checks to the increase of the scale. It is 
probable that the comparatively little in- 
jury produced by the scale in Japan, wide- 
spread as it is,is due to the presence of 
these natural enemies. The artificial rem- 
edies used in Japan against the scale in- 
clude ‘soap water,’ solution of caustic 
soda, and kerosene. The soda solution 
(one pound caustic soda to 10 gallons of 
water) is applied with cloths and the trees 
then washed with pure water. The other 
insecticides are applied with a Japanese 
paint brush. After a rain the fruit grow- 
ers go into the orchards with ropes or cloths 
and rub off the scales while wet. 

Variation among individuals of the scale 
is apparent but not considerable. The 
scales are uniformly dark, either black or 
dark brown. ‘The white secretion cover- 
ing the exuvice of the males is compara- 
tively scant, in some cases almost wanting. 
The chitinous processes on the posterior 
margin of the abdomen of the female vary 
somewhat, but the relative size and ar- 
rangement remain fairly constant. There 
may be as much difference, indeed, between 
the processes of the two sides (lateral 
halves) of this margin as between the proc- 
esses of two individuals. 

Mr. Kuwana’s observations point strongly 
to the Japanese nativity of the scale, or at 
least to its inhabitancy of Japan prior to its 
brilliant career in North America. It must 
be noted, however, that the scale was not 
found strictly ‘wild’ in Japan; that is, 
it was not found on any wild (unculti- 
vated) tree in its natural habitat. The 
willow trees found infested with scales were 
in the ground of the Government Forestry 
Station at Nishigawara. The scale was, 
indeed, found on mountain (or wild) pear 
trees, but these trees were in or near an old 
apple orchard. 

Vernon L. KELLoeae. 

STANFORD UNIVERSITY, CAL. 
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SCIENTIFIC BOOKS. 

Studies in Fossil Botany. By DUNKINFIELD 
Henry Scort, Ph.D., etc. London, Adam 
and Charles Black, The Macmillan Company. 
1900. Pp. 533. Illustrated. Price, $2.75. 
The gathering force represented in the paleon- 

tological researches of the last quarter of a cen- 

tury is now finding expression in publications 
which not only summarize the results reached 
by individual investigators, but which coordi- 
nate them and thereby give them a positive 
value as contributions to our knowledge of the 
character and succession of plant life in past 
times. The closing years of the nineteenth 
century witnessed the issue of three important 
works by Potonié, Seward and Zeiller. The 
initial work of the twentieth century by Scott 
may well take rank with them, and it offers 
the most hopeful indication of what we may 
reasonably expect from the paleobotanical work 
of the future. All these works have the com- 
mon characteristic that they approach the sub- 
ject from the standpoint of modern phylogeny, 
and we may, no doubt, safely conclude that 
they represent the completion of that ‘ har- 
mony between the botany of extinct and exist- 
ing forms’ which botanists have always re- 
garded as most essential, but the realization of 
which has been long deferred. They place the 
whole subject of paleobotanical research upon 
an entirely new basis, and this branch of bo 
tanical inquiry is now emerging from a condi- 
tion which may well be compared with the 
transition from the Old to the New School of 

Botany in 1860. 

In presenting his ‘Studies in Fossil Botany,’ 
Dr. Scott does not wish us to infer that he is 
attempting to produce a manual or even a text- 
book; but his contribution is founded upon a 
course of lectures delivered in 1896, which he 
has now brought down to date, and the title 
clearly indicates that he avoids the particular 
field already occupied by Potonié, Seward and 
Zeiller, whose works follow parallel though 
dissimilar lines of treatment. The purpose of 
the author is expressed in the statement that 
the work is designed to present results which 
appear to be of fundamental importance, and 
he therefore confines his attention to a few of 
the leading groups of plants within which the 
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greatest advances of recent years have been 
made, and where most tangible results have 
been secured. Other publications give greater 
detail respecting species, taxonomy and geolog- 
ical relations, but the present work acquires 
special importance and value because of the 
close insight into relationship disclosed by a de- 
tailed study of comparatively few types on the 
bases of ample material and remarkably well- 
preserved specimens. His presentation is a 
statement of facts rather than an exposition of 
views. We may not only sympathize with him 
in the hope that the paleontological record will 
no longer be ignored by students of the evolu- 
tion of plants, but also express the conviction 
that in the future botanists will not ignore such 
evidence, simply because they can not afford to 
do so. 

The material used is primarily that which 
Williamson gathered during his lifetime, to- 
gether with such additional material as has 
come to the hands of Dr. Scott and others in 
more recent years. The author adopts Solms- 
Laubach’s principle of ‘the completion of the 
natural system’ as his point of departure. He 
therefore discards all problematical forms and 
confines his attention solely to the relatively 
few types which contribute well-ascertained 
data. All discussions center in phylogeny, and 
the work stands as one of the best expositions 
of the importance which attaches to the study 
of fossil plants as a necessary means of com- 
pleting such data. 

After a brief discussion of the relations of 
plants in geological time and their methods of 
preservation, the author immediately proceeds 
to a consideration of the Pteridophyta and the 
lower Seed Plants, and in a very lucid and 
convincing manner places before the reader 
the essential facts in the structure, reproduc- 
tion and relationships of those plants in which 
the paleontological progress of the past twenty 
years has centered. In the main, the illustra- 
tions are taken from Williamson’s works, and 
a very striking and pleasing feature appears in 
a skilfully executed restoration of Lyginoden- 
dron Oldhamianum which is introduced as a 
frontispiece. 

In the present condition of our knowledge, a 
classification of the Calamariez is difficult in 
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consequence of the fragmentary character of 
the material. For this purpose the fructifica- 
tion which, as also the stem, had a complexity 
of structure unknown in modern representa- 
tives of the Equisetinez, affords the most satis- 
factory basis, and the system proposed by 
Weiss, in which he makes use of such ex- 
ternal characters as scars, is shown to be of no 
value except for geological purposes. In Cala- 
mostachys Casheana the axis of the cone shows a 
secondary growth in the vascular system and 
thus gives a final negative to the view so strongly 
advocated by Brongniart, that secondary growth 
in the wood isa certain characteristic of the 
phanerogams. The Calamarieze show no tran- 
sitional forms with the Conifers, and can not 
be regared as their progenitors. In fact, our 
knowledge of these plants is at present so in- 
adequate, that we can not regard them as any- 
thing more than a highly organized family of 
the vascular cryptogams closely allied to the 
Equisetinez. But the question still arises if 
they show any affinities with any of the seed 
plants? If such affinity exists, it would prob- 
ably appear in the direction of the Coniferz or 
possibly of the Gnetaceze. The anatomy of the 
stem certainly approaches the former, while the 
structure and simple form of the leaf are not 
without significance. It is also true that the 
relative positions of the sporangiophore and 
bract in Paleostachys have been compared with 
those of the ovuliferous and carpellary scales 
of the Abietinez, but it is altogether probable 
that these examples are nothing more than in- 
teresting parallels in development which have 
no force in establishing relationships, and these 
latter must be sought in other directions, es- 
pecially as there are no transitional forms con- 
necting the two groups. 

The Sphenophyllez represent a group of the 
greatest phylogenetic interest, inasmuch as they 
occupy a position of which there is no repre- 
sentative among existing species. The genus 
Sphenophyllum constitutes a perfectly distinct 
group of which all the parts are well known in 
one species or another, and there is no longer 
room for the idea that these plants represent 
the foliage of a Calamite. Heterospory may 
have been present, but so far there is no direct 
evidence in support of such a view. 
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The remarkable cones known under the name 
of Cheirostrobus pettycurensis have as yet not 
been found in connection with other parts of 
the plant, so that it is impossible to determine 
the exact nature of the organism to which they 
belonged. So far as known, however, they 
were homosporous, but the material now avail- 
able does not admit of final conclusions in this 
respect. It is nevertheless certain that these 
cones were of aremarkably complicated type, 
and while in the character of the sporangio- 
phores, and in the insertion and structure of 
the sporangia they exactly agree with the Cal- 
amarian type, the anatomy of the axis shows 
them to approach the Lepidodendroid lyco- 
pods, whence we may conclude that they rep- 
resent a synthetic type combining the characters 
of different groups of plants. 

From these facts Dr. Scott draws the infer- 
ence that the Sphenophyllalez were highly 
modified representatives of an ancient stock 
from which both the lycopods and the Equiseti 
have diverged, but our knowledge of these 
phyla rests at present entirely upon the evi- 
dence of fossil plants. 

In Lepidodendron, the well-defined presence 
of ligules serves to indicate a connection with 
Selaginella rather than with Lycopodium, a view 
which would seem to gain additional strength 
from the observed heterospory of Lepidostrobus 
Veltheimianus. Another feature of exceptional 
interest is the fact that in some of the cones of 
Paleozoic lycopods, the origin of which has been 
fully traced, an integument is formed about the 
macrosporangium in such a way as to produce 
a seed like body which eventually becomes de- 
tached, as exhibited in the well-known Cardio- 
carpon anomalum of Williamson ; and this de- 
velopment is repeated in Lepidostrobus, where 
the microsporangia are similarly invested by an 
integument. In this we obtain the first definite 
indication of those transitional forms which serve 
to connect the Cryptogams with the higher seed 
plants. 

The earlier views of Brongniart, which placed 
the Sigillarias among the Gymnosperms, are 
shown to rest primarily upon the fact that the 
first described Lepidodendron (L. Harcourtit) is 
devoid of secondary wood growth, and em- 
phasis is placed upon the now well-known 
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fact that the Sigillarieze have not even a remote 
connection with those plants. 

Stigmaria is held to represent a rhizophore, of 
which the stigmarian appendages would there- 
fore be the roots. From this point of view 
these remains must be regarded as representing 
organs comparable with the rhizophores and 
roots of existing Selaginellas. 

Dating from Silurian time, the ferns gained 
special prominence in the Carboniferous, where 
it is even yet difficult to separate the true ferns 
from fern-like plants. The author nevertheless 
adopts the conclusions of Bower and Campbell 
respecting the relative antiquity of the Huspo- 
rangiate and Leptosporangiate as amply justi- 
fied by paleontological evidence, which also gives 
support to the classification of ferns by Bower 
on the basis of the development of the sorus and 
the output of the spores. Im this, the division 
into Eusporangiate and Leptosporangiate is sub- 
ordinated to the development of the sporangia 
with reference to time and place. 

One of the most remarkable and significant 
results of paleontological research in recent 
years has been the recognition of the Cyeado- 
filices as established by Potonié, thus forming a 
connecting link between the ferns and the 
Gymnosperms through the Cycads. Dr. Scott 
rightly places special stress upon an elucidation 
of the characters of this important group and 
shows: 

1. That hitherto supposed forms of Alethop- 
teris, Sphenopteris and Neuropteris types really 
represent the foliage of Cycadofilices. 

2. The anatomical characters of the stem are 
in close agreement with those of the Cycadacez. 

3. While the exact character of the fructifica- 
tion is not known with certainty, that which 
in all probability belongs to those plants is 
widely different from that of the ferns and: ap- 
proximates to that of the Cycads. 

Poroxylon is shown to be a transitional form 
between the Cycadofilices and Cordaites through 
Lyginodendron. With respect to the Cordaiteze 
to which he deservedly devotes a large measure 
of space, he fittingly summarizes prevalent 
views respecting this most important group 
when he says that ‘‘ Further investigation will 
doubtless modify greatly our conception of the 
Cordaitez, and display a much greater variety 
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among the members of this family then we are 
at present prepared for. But whatever the 
future may have in store for us in this respect, 
there can be no doubt that the revelation of 
the existence of this fourth family of Gymno- 
sperms was a discovery of the first magnitude, 
which reflects the greatest credit upon the 
investigators to whom it was due, and pro- 
foundly modifies our whole conception of an 
important sub-kingdom of plants.’’ 

Among the Mesozoic Cycadales, the genus 
Benneittites gains special prominence and impor- 
tance, not only because of the great perfection 
with which important structures are preserved, 
but because of the character of the fructification 
and the relatively high development attained 
by these plants. The stem structure agrees 
closely with that of the Cycadaceze, though 
representing a more primitive type. On the 
other hand, the fructifications of the two groups 
are totally different, and the greater complexity 
attained in the Bennettitese points to a consider- 
ably higher degree of development. Thus in B, 
Gibsonianus, the seeds, many of which are to 
be found in a remarkable state of preservation, 
are dicotyledonous and exalbuminous, while 
the whole character of the fruit approximates 
to that of an Angiosperm. Here again we 
observe a repetition of that parallelism in de- 
velopment between various branches of the 
phylogenetic tree which was so well exhibited 
in Cardiocarpus and Lepidostrobus, and which 
goes far to sustain the idea so frequently sug- 
gested throughout the plant world, that in the 
general progress of development, the various 
branches are all extending forward in the same 
direction, whence arises a parallelism which 
indicates approximation to, without actual con- — 
nection with, other yet higher phases of develop- 
ment; or, in other words, that deviation of a 
branch from the main line of descent involves 
certain inherent deficiences which, while per- 
mitting development in the same general direc- 
tion, impose a definite limitation of such a 
nature that the phylum is incapable of further 
variation, and hence can not extend beyond a 
limit which is always much inferior to that 
attained by the main line. 

The work throughout affords one of the best 
evidences among recent contributions of the 
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primary importance of anatomical characters 
as the basis of true relationship, and this book 
will do much toward dissipating the older and 
altogether fallacious idea that a classification 
of fossil plants based upon external characters 
alone is possessed of permanent value. While 
the external forms of plants or their parts may 
possess a certain value for taxonomic purposes, 
such characters are in all probability least reli- 
able in the case of fossils where they depend so 
largely upon the modifying influence of condi- 
tions under which the plant has been preserved. 
They are therefore oftentimes most misleading, 
and although we may admit their general value 
as a provisional means of classifying remains 
which cannot be otherwise distinguished, they 
possess no scientific merit and should be aban- 
doned as fast as more accurate data become 
available. 

That this book will do much to stimulate a 
more active interest in this important line of 
research we cannot doubt, but its mission will 
be wellaccomplished if it does no more than to 
finally convince botanists of their real depen- 
dence upon data derived from a study of the 
extinct forms of plant life. 


D. P. PENHALLOW. 
McGILL UNIVERSITY, 


Feb. 6, 1901. 


A Contribution to the Study of the Insect Fauna 
of Human Excrement. By L. O. Howarp. 
Proc. Washington Academy of Sciences, Vol. 
II., pp. 541-604. 2 pls. 

A brief summary of the results obtained by 
Dr. Howard in his study of the insects affecting 
human excrement was given in the Popular 
Science Monthly, January, 1901. We have now 
before us the detailed work, in which the insects 
concerned are fully discussed and in many cases 
figured. 

No resident of this country is likely to forget 
the deplorable outbreaks of typhoid fever which 
occurred in the military camps at the time of 
the war with Spain. It appears that every 
regiment in the United States service in 1898 
developed typhoid, while more than 80 per 
cent. of the deaths in camp were due to this 
disease. This condition of affairs naturally 
aroused a great deal of popular anxiety and 
indignation, while medical men bestirred them- 
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selves to discover the exact causes of the spread 
of the fever. Asa result, it came to be gener- 
ally believed that flies had a great deal to do 
with the spread of typhoid bacilli, and one of 
the most prominent medical investigators con- 
eluded that ‘ flies undoubtedly served as carriers 
of the infection.’ 

Admitting, then, the agency of flies in the 
spread of typhoid fever and other ills, the 
question naturally arose, ‘What flies?’ This 
question the medical men did not pretend to 
answer, and the way was clearly open for an 
entomologist to supply the desired information. 
Dr. Howard, who loses no opportunity to make 
the Division of Entomology serviceable to the 
public, at once began an investigation which 
has now resulted in the publication of exact and 
minute details to take the place of supposition 
and vague surmise. Not only were the in- 
sects frequenting human excrement carefully 
watched and recorded, but feces were collected 
in great numbers, and the species breeding in 
them ascertained. As had been anticipated, 
flies were found in plenty; in fact, no less than 
77 different species were obtained, of which 36 
were actually found breeding in the feces. In 
addition to this, 23,087 flies were caught in 
kitchens and pantries in different parts of the 
country, in order to see how many of the kinds 
visiting or breeding in human excrement also 
visited places where food was kept, and were 
likely to crawl over the food. It appears that 
the flies most commonly found breeding in 
human excrement are not those which fre- 
quently enter dwellings, but there are several 
species which are likely to pass directly from 
the excrement to places where food is kept, and 
so become a dangerous source of infection. 
This is true of the common house fly (Musca 
domestica), the vinegar fly (Drosophila ampelo- 
phila), the stable fly (Muscina stabulans) and a 
number of others. 

The practical conclusions reached by Dr. 
Howard should become known to all municipal 
authorities. Itis shown that human excrement 
is much more dangerous to the public health 
than dead animals or other refuse. Hvery care 
should be taken to provide for its removal from 
those places where flies can gain access to it, 
and those depositing it in by-ways and vacant 


390 


lots should be severely punished. It seems to 
the present writer that the excrement nuisance, 
which now appears in a new and more serious 
light, cannot be got rid of until city authorities 
see their way to provide places of public con- 
venience in every ward, so that no one need 
resort to either the alleys or the saloons to obey 
the dictates ofnature. Dr. Howard has, indeed, 
provided the municipal reformer with a new 
and valuable argument, which it is to be hoped 
he will not fail to use. 

From the standpoint of scientific entomology 
Dr. Howard’s paper is of much interest. It 
records for the first time the breeding habits of 
a large number of insects, and also adds greatly 
to our knowledge of their distribution. Three 
species of flies proved to be new to science; 
these have been described by Mr. Coquillett in 
Entomological News, January, 1901. 

In all the work Dr. Howard was ably as- 
sisted by several members of his office force, 
particularly Messrs. Pratt and Coquillett. To 
these careful credit is given, in accordance with 
Dr. Howard’s invariable custom. The figures 
are numerous and clear, 25 species being illus- 
trated, often with the early stages. By some 
slip, Drosophila ampelophila is called ‘ ampelo- 
phaga’ on the plate, but the name is given 
correctly in the text. Limosina albipennis and 
L. crassimana, to judge from the figures, should 
belong to different genera. 

T. D. A. CoCKERELL. 
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SCIENTIFIC JOURNALS AND ARTICLES. 


The Journal of Physical Chemistry. December. 
‘Reaction Velocity and Equilibrium,’ by Wilder 
D. Bancroft; ‘ Differences of Potential between 
Metals and Non-aqueous Solutions of their 
Salts,’ II, by Louis Kahlenberg. A formula 
has been deduced by Nernst for the EH. M. F. 
of a galvanic chain of the type 


Ag| AgNO; (concentrated) | AgNO; (dilute) | Ag 


which shows a fair degree of agreement with 
the observed values when water is used as a 
solvent. The author has tested the formula 
experimentally in a number of cases in which 
non-aqueous solutions are used, and finds that 
Nernst’s formula does not hold good under these 
circumstances; ‘Solvent Action of Vapors,’ by 
A. T. Lincoln. A study of the solvent action 
of the vapor of water, benzene and acetone 
upon salicylic and benzoic acids, and of alcohol 
vapor upon camphor and naphthalene. 

January. ‘Gas Polarization iu Lead Accumu- 
lators,’ by C. J. Reed ; ‘ Two Devices for Circu- 
lating Liquids at a Constant Temperature,’ by 
Ira H. Derby ; ‘ On the Equilibrium of Chemical 
Systems,’ by Paul Saurel. The translation of 
the more important parts of a thesis of the same 
title, presented to the Faculté des Sciences of 
Bordeaux. 


THE first (January) number of Volume II. of 
the Transactions of the American Mathematical 
Society contains the following papers: ‘ Invari- 
ants of Systems of Linear Differential Equa- 
tions,’ by HE. J. Wilezynski; ‘ Divergent and 
Conditionally Convergent Series whose Prod- 
uct is Absolutely Convergent,’ by Florian Ca- 
jori; ‘Sets of Coincidence Points on the Non- 
Singular Cubies of a Syzygetic Sheaf,’ by M. B. 
Porter ; ‘ Note on Non-Quaternion Number Sys- 
tems,’ by W. M. Strong; ‘On the Reduction of 
the General Abelian Integral,’ by J. C. Fields; 
‘Ueber Flachen von Constanter Gauss’scher 
Krimmung,’ by David Hilbert; ‘ Note on the 
Functions of the Form f(%) =9(«) + av" + 


a,x" + --. + a, which in a given Interval differ 


the least possible from Zero,’ by H. F. Blich- 
feldt. 


THE February number of the Bulletin of the 
American Mathematical Society contains the fol- 
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lowing papers: ‘ Report of the Annual Meeting 
of the Society,’ by the Secretary ; ‘On Some 
Birational Transformations.of the Kummer Sur- 
face into Itself,’ by Dr. J. I. Hutchinson; ‘ Theo- 
rems concerning Positive Definitions of Finite 
Assemblage and Infinite Assemblage,’ by Mr. 
C. J. Keyser; ‘Dini’s Method {of showing the 
Convergence of Fourier’s Series and! of other 
Allied Developments,’,by Mr. WalterjB. Ford ; 
‘Shorter Notices’; ‘Fehr’s Application of the 
Vectorial Analysis of ‘Grassmann ‘to the Infini- 
tesimal Geometry,’ by Mr. E. B. Wilson, and 
‘The Annuaire du Bureau des Longitudes,’ by 
Professor E. W. Brown; ‘Notes’; ‘New Pub- 
lications.’ 


The Plant World for January comes in a new 
and improved garb externally and internally. 
The first article, by Alice Carter,Cook, entitled, 
‘Some Filipino Botany ’ comprises'some curious 
extracts from Blanco’s ‘ Flora.’ C. F. Saun- 
ders contributes ‘Hints for Beginners in the 
Determination of Grasses,’ and an excerpt from 
Bulletin 28, Division of Forestry, discusses 
‘The Threatened Destruction of the Big Trees 
of California.’ E. M. Williams‘describes ‘The 
Rosy Tricholoma’ and C. L. Pollard in the 
supplement continues ‘The Families of Flower- 
ing Plants,’ treating of various families of the 
orders Polygonales and Centrosperme. 


The American Naturalist for February is a par- 
ticularly strong number in spite of the absence of 
‘Editorial Comment and Reviews.’ It opens 
with a long and critical review of ‘Scharff’s 
History of the European Fauna’ by Leonhard 
Stejneger, Scharff’s work being praised for its 
admirable suggestiveness'and treatment of the 
subject, though Dr. Stejneger combats, we think 
successfully, his advocacy of an invasion of 
Europe from North America by way of Green- 
land. B. Arthur Bensley discusses ‘The Question 
of an Arboreal Ancestry of the Marsupialia and 
the Interrelationships of the Mammalian Sub- 
classes,’ considering that in spite of all evidence 
presented, Huxley’s theory of a genetic succes- 
sion of the former representatives of the Mono- 
tremata, Marsupialia and Placentalia is still 
entitled to first consideration. Arnold E. Ort- 
mann briefly reviews ‘The Theories of the 
Origin of the Antarctic Faunas and Floras,’ 
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stating that heaccepts Hooker’s general idea of - 
the former existence of land connection between 
the southern portions of existing continents. 
Oldfield Thomas writes of ‘The Generic 
Names Myrmecophaga and Didelphis,’ claiming 
that the former name justly belongs to the 
Great Ant-eater and Didelphis virginiana to the 
Virginia opossum. The species cinereus and 
alstoni he considers as members of the genus 
Marmosa. Finally Edwin C. Eckel presents 
‘The Snakes of New York; an Annotated 
Check List,’ giving twenty-five species and sub- 
species, this being the first paper on the ophid- 
ian fauna of New York since Baird’s ‘Ser- 
pents of New York.’ 


Numbers 62 to 66 of the interesting Com- 
munications from the Physical Laboratory at the 
University of Leiden have been received in this 
country. The preceding numbers of the series 
are mainly in English. These numbers are in 
German except No. 65, which is in French. 
All are reprints from the Livre jubilaire dédié a 
M. Prof. Lorentz. 

THE MACMILLAN COMPANY, agents of the 
New York University Press, will publish early 
in March, the first number of a scientific quar- 
terly under the title New York University Bul- 
letin of the Medical Sciences, edited, under the 
auspices of the New York University Medical 
Society, by an editorial committee consisting of 
B. Farquhar Curtis, M.D., Robert J. Carlisle, 
M.D., E. K. Dunham, M.D., John A. Mandel 
and William H. Park, M.D. 


SOCIETIES AND ACADEMIES. 

ANTHROPOLOGICAL SOCIETY OF WASHINGTON. 

THE 315th meeting of the Anthropological 
Society was held on February 12th. Mr. Paul 
Brockett gave a short paper on ‘Ancient 
Mexican Books,’ and exhibited a copy of the 
Borgian Codex, lately reproduced through the 
munificence of the Due de Loubat. With the 
codex was shown a Japanese book, illustrating 
the similarity in methods of folding. ‘The Un- 
wrapping of a Peruvian Mummy,’ by W. H. 
Holmes and Walter Hough, proved interesting. 
A mummy pack from Peru was divested of its 
wrappings and from the swathings of cotton- 
bolls, leaves and cloth were taken the skeletons 
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of an adult and two infants. With the bodies 
were fabrics, pottery, gourds, a basket of two 
compartments containing a thorn needle, 
thread, red pepper and spinning apparatus. 
The presentation was further illustrated with 
plates from Reiss and Stiibel’s ‘Necropolis of 
Ancon.’ 

W. H. Holmes presented a valuable paper 
on ‘The Peopling of America,’ in which a 
wide range of topics was discussed and illus- 
trated by diagrams. It wasaimed especially to 
bring forward the various problems involved in 
the new light thrown upon them by recent 
geological research. The biological problems 
were presented with the aid of a diagram out- 
lining the history of the species and fixing the 
apparent position of the American people among 
the races of the world. Problems of chronology 
were elucidated by means of a diagram in which 
the genetic tree of the hominids was made to 
traverse the geologic time scale. Taking root 
in Tertiary times, the human stem is believed to 
have sent out four or more branches during 
Glacial and post-Glacial times, the latter period 
probably witnessing the specialization of the 
present American branch. The various views 
with respect to the geographical position of the 
cradle of the race were reviewed, and distribu- 
tion and differentiation were discussed. Prefer- 
ence was given to the view that the eastern 
rather than the western continent was the 
original home of the group. 

In the fourth section, the bridges and ferries 
by means of which America could have been 
occupied were passed in review, and the con- 
clusion was reached that, so far as the present 
populations are concerned, they must have ar- 
rived by way of Bering Strait and that they 
were thus necessarily of Mongolian stock. Pos- 
sible interference of the glacial ice sheet was 
considered, and the probabilities of pre-Glacial, 
inter-Glacial, and  post-Glacial migration 
weighed. 

The seventh section dealt with migration and 
the laws that govern movements of faunas and 
peoples, and the effects of movements of human 
groups from Asia to America by Bering Strait 
upon somatic and cultural conditions were care- 
fully presented. 

The eighth section included a comparative 


SCIENCE. 


(N.S. Vou. XIII. No. 323. 


study of American culture with reference to 
questions of origin ; and the concluding section 
presented the archeological and paleontological 
evidence with the view of determining, as far 
as possible, its bearing upon questions of time, 
people and culture. It appeared that, although 
many phases of the investigation are yet in the 
speculative stage, comparative anthropology 
and geology are gradually but surely bringing 
order out of chaos. 

Major Powell, in discussing Professor Holmes’s 
paper, urged strongly that the tendency in cul- 
ture development is toward integration and 
not toward differentiation. He pointed out 
that the number of languages in America evi- 
dences a low culture status, and affirmed that 
a similarly low status had been observed among 
certain tribes of Indians, as to artifacts. These 
remarks were in support of Major Powell’s hy- 
pothesis that the precursor of man entered 
America destitute of speech and arts and ata 
period when Alaska was a land area coincident 
with Asia. 

Mr. McGee said, in reference to the chronol- 
ogy of the hominidz, he would place the pre- 
cursor well down in the Glacial period, when 
the change began from divergence to integraz 
tion. He said that development is by that 
process, and instead of representing the races 
by a number of radiating lines, he would show 
the divisions of the human race by converging 
lines developing toward unity. 

Professor O. T. Mason, whose work on these 
problems is well known, was unfortunately un- 


able to be present. WA EOnGE 


BIOLOGICAL SOCIETY OF WASHINGTON. 

THE 334th meeting was held on Saturday 
evening, February 9th. H. C. Oberholser 
spoke on the subject of ‘A Naturalist in the 
Catskills,’ describing at some length the topog- 
raphy of the region, the character of the vege- 
tation and the more prominent birds and mam- 
mals, illustrating his remarks with numerous 
lantern slides. The remainder of the evening 
was devoted to a continuation of the discussion 
of the question of previous land connections be- 
tween Asia and North America. Theo. Gill 
reviewed the evidence presented by the fossil 
mammals and existing fishes, saying that there 
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had not been one, but several land connections 
between the continents during the past. 
Vernon Bailey said that nine species and 
subspecies of voles inhabiting the islands, coast 
and barren grounds of Alaska, belong to a well- 
defined group in the subgenus Microtus not rep- 
resented elsewhere in America, but largely rep 
resented in Siberia and Northern Europe, M. 
aperazius of St. Michaels, for example, being 
closely related to M. arvalis of Europe. Among 
the red-backed voles Evotomys alascensis of the 
barren grounds of Alaska is much more nearly 
related to EL. rutilus of northern Siberia and 
Europe than to any other American species. 
As these animals were small and weak and 
must therefore travel and spread slowly, he 
concluded that they could not have crossed 
over an ice bridge, but that their affinities 
pointed to a comparatively recent and some- 
what extended, in point of time, land connec- 


tion. 
F. A. Lucas. 


THE NEW YORK SEOTION OF THE AMERICAN 
CHEMICAL SOCIETY. 


THE monthly meeting of the New York Sec- 
tion of the American Chemical Society was held 
on February 8th at the Chemists’ Club, 108 
West Fifty-fifth street. 

Dr. T. C. Stearns read a paper on ‘ The 
Chemistry of Materials used in Perfumery and 
Kindred Arts,’ in which he described the 
methods of preparation and chemical relations 
of the essential odors of flowers and their syn- 
thetic imitations. 

In the discussion it was suggested, and by 
some maintained, that the effect of the syn- 
thetic preparations was harmful to the human 
system, but nothing whatever in the way of 
proof was adduced. 

Dr. C. W. Volney gave the results of his in- 
vestigation of the ‘Decomposition of the 
Chlorids of the Alkali Metals by Sulfuric 
Acid,’ with exhibition of crystals, which he 
considered polysulphates, the most important 
being the trisulphate. Some of those present 
thought these salts were probably acid sul- 
phates, with sulfuric acid of crystallization, 
and that even the thermal evidence was in sup- 
port of this explanation. 
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A paper by Dr. H. T. Vulté and Harriet W. 
Gibson on the ‘ Metallic Soaps from Linseed 
Oil; an Investigation of their Solubilities in 
certain of the Hydrocarbons,’ was read by Dr. 
Vulté. Professor Sabin said that a great many 
of the driers in use were made from rosin and 
contained no linseed soaps at all. Dr. Dudley 
said that he knew of no subject needing more 
study than the chemistry of the drying of oil, 
and that a great deal of time had been spent 
on it in his laboratory. He found that oil dri- 
ers used in excess retard drying, but that gum 
shellac driers could be used in all proportions 
and drying would occur approximately in pro- 
portion to the drier used. He had also found 
that a lead and manganese drier could be pre- 
pared which would induce drying of linseed oil 
in two hours. 

H. C. eeenate and J. F. Snell were repre- 
sented by H. C. Sherman, who read a paper in 
two sections: at On the Heat of Combustion 
asa Factor in the Analytical Examination of 
Oils’; (b) ‘The Heats of Combustion of some 
Commercial Oils.’ 

It was shown that in the case of a drying oil 
exposure to the air produced a reduction in the 
heat of combustion which may amount to ten 
per cent., whereas lard oil with the same expo- 
sure lost only one per cent. of its heat of com- 
bustion. 

To ignite the oil in the bomb calorimeter it 
was found satisfactory to absorb it on asbestos 
wool, whereby the use of any special igniting 
substance, with its consequent introduction of a 
troublesome error, was entirely obviated. 

DURAND WOODMAN, 
Secretary. 


THE WESTERN PHILOSOPHICAL ASSOCIATION. 


THE Western Philosophical Association held 
its first annual meeting at the University of 
Nebraska, Lincoln, on January lstand 2d. The 
program was as follows : 

Greetings—Chancellor E. Benjamin Andrews, Uni- 
versity of Nebraska. : 

President's Address—‘ The Theory of Interaction ’ 
—Frank Thilly, Professor of Philosophy, University 
of Missouri. 

‘The Dominant Conception of the Earliest Greek 
Philosophers ’—Frederick J. E. Woodbridge, Professor 
of Philosophy, University of Minnesota. 
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Discussion led by Arthur Fairbanks, Professor of 
Greek, University of Iowa. 

‘Martineau'’s Heredity and Philosophy ’—Rey. J. 
R. Brown, of Kansas City. 

Discussion led by C. B. McAfee, Professor of Phi- 
losophy, Park College. 

“The Psychology of Profanity ’—G. T. W. Patrick 
Professor of Philosophy, University of Iowa. 

Discussion led by D. D. Hugh, Professor of Psy- 
chology, State Normal School, Colorado. 

“The Postulates of the Psychology of Style’—J. 
D. Logan, Professor of Philosophy, University of 
South Dakota. 

Discussion led by L. A. Sherman, Professor of 
English Literature and Dean of the College of Arts, 
University of Nebraska. 

‘Some Philosophical Problems of the Present Time? 
—An informal address by J. E. Creighton, Professor 
of Logic and Metaphysics, Cornell University, and 
editor of the Philosophical Review. 

‘The Primacy of Will’—Edgar L. Hinman, Ad- 
junct Professor of Philosophy, University of Nebraska. 

Discussion led by W. M. Bryant, of St. Louis. 

‘The Psychology of Imitation’—T. L. Bolton, 
Instructor in I’sychology, University of Nebraska. 

Discussion led by H. Heath Bawden, Instructor in 
Philosophy, University of lowa. 

‘The Theory of Imitation in Social Psychology ’— 
C. A. Ellwood, Assistant Professor of Sociology, Uni- 
versity of Missouri. 

Discussion led by A. Ross Hill, Professor of Philoso- 
phy, University of Nebraska. 

The meeting next year will be at the Univer- 
sity of Iowa under the presidency of the Uni- 
versity of Iowa. 


DISCUSSION AND CORRESPONDENCE. 
CROCODILIAN NOMENCLATURE. 


Mr. WILuiaAM J. Fox (SCIENCE, February 8, 
1901, p. 232) in maintaining that the name 
Lacerta crocodilus, given by Linnzeus, has be- 
come restricted to the Nile crocodile by its 
exclusive use for the latter in Hasselquist’s 
‘Reise ,’ 1762, has apparently overlooked the 
fact that the types of Lacerta crocodilus are still 
in existence. It has been shown both by Dr. 
Loeennberg and Mr. Andersson that the speci- 
mens which served Linneeus as types for his de- 
scriptions belong to the species which is com- 
monly kuown as Cuiman sclerops. As the 
generic name of the latter is also untenable, the 
species will stand in the future as Jacaretinga 
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crocodilus (Linnzeus), while the name of the 
crocodile of the Nile remains as before: Croco- 
dylus niloticus Laurenti. 
LEONHARD STEJNEGER. 
U.S. NATIONAL MUSEUM, 
Feb. 16, 1901. 


SHORTER ARTICLES. 
STRATIGRAPHICAL NOTE. 


In Science, N.S., Vol. XIII., No. 317, Jan- 
uary 25, 1901, p. 135, I notice that the order in 
which the proposed names of the geological 
formations occurring in the Devonian and Si- 
lurian of Antigonish County, Nova Scotia, is 
given, might lead to a misapprehension of the 
natural suceession of the strata in question. I 
have much pleasure in drawing attention to the 
following notes on the names suggested and 
characteristics of the five geological formations 
as they appear, in descending order, as follows :. 


Devonian. : 

1. THE KNOYDART FORMATION. (Knoydart 
being the name of a settlement and brook in 
the vicinity of McArras brook, where this for- 
mation is well developed. The word is pro- 
nounced as if spelt Kroydiart.) 

The Knoydart formation consists of red shales 
and sandstones, marls and tufaceous strata hold- 
ing pteraspidian and cephalaspidian fishes as- 
sociated with crustaceans whose affinities are 
close to a number of forms described from the 
Cornstone or Lower Old Red Sandstone of Great 
Britain, especially as developed in Hereford- 
shire. 

This Knoydart formation is thus referred to 
the ‘Old Red Sandstone’ or Devonian System. 


Silurian. 

Unconformably (?) below the Knoydart for- 
mation we find just east of the mouth of 
McArras Brook and along the south shore of 
Northumberland straits at this point, Silurian 
strata, holding marine organisms, which may 
be provisionally divided into four distinct for- 
mations. 

2. THE STONEHOUSE FORMATION. This con- 
sists for the most part of dark red thin-bedded, 
fine-grained, shales or mudstones with a con- 
spicuous and abundant lamellibranchiate fauna, 
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of which Grammysia Acadica, Billings, is a well- 
known species, together with a number of 
interstratified, more or less, caleareous band- 
holding branchiopoda, gastropoda, trilobites 
and ostracods in abundance. 

3. THE MoyDART FORMATION (pronounced 
Modiart). This consists for the most part of 
heavy-bedded, light greenish gray and rusty, 
or buff-weathering, calcareous strata (in which 
the ‘Red Stratum’ of authors occurs) and 
holds a conspicuous fauna of brachiopods, tri- 
lobites, annelids, cephalopods, crinoids, ete. It 
is followed downward by 

4, THE McADAM FORMATION, which is char- 
acterized by dark gray or black fine-grained car- 
bonaceous and oft times splintery shales holding 
a lamellibranchiate fauna in the upper half of 
the shale and graptolites in the lower half. 

A number of thin lenticular sheets of impure 
light gray limestone abound in brachiopoda. 

5. THE ARISAIG FORMATION. At the base of 
the Silurian succession, along the Arisaig shore, 
there occur buff-weathering fine-grained and 
compact indurated sandstones and shales hold- 
ing corals (chiefly Streptelasma) brachiopods, 
trilobites, gastropods, etc. These are associ- 
ated with black carbonaceous and graptolitic 
shales. The term Arisaig formation is sug- 
gested and proposed for the lowest Silurian 
horizon or formation in the section as developed 
at Beech-hill Cove. The term Silwrian is here 
used in the restricted sense as equivalent to the 
Upper Silurian of Murchison. These forma- 
tions tabulated would give the following ar- 
rangement : 


System. Formation. Strata. 


Devonian. | Knoydart. | Red shales and sandstone, 
marls and gray sandy 
shales with tufaceous 
layers. 

Red shales and mudstones, 
with occasional thin 
bands of limestone. 

Greenish-gray and whitish 
colored impure lime- 
stones. 

Black carbonaceous shales 
and mudstones. 

Buff-weathering sandy 
shales and sandstones, 
caleareous layers and 
black carbonaceous 
shales. 


Silurian. Stonehouse. 
Moydart. 


McAdam. 


Arisaig. 
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The amount of unconformity, if any, be- 
tween the Stonehouse and Knoydart forma- 
tions, z. e., between the Devonian (‘Old Red 
Sandstone’) and the Silurian is a point of con- 
siderable importance and interest which will 
receive careful attention. H. M. Amt. 


INFLUENCE OF LIGHT ON THE LENGTH OF THE 
HYPOCOTYL IN INDIAN CORN. 


IT is well-known that in vegetating plants of 
Indian corn, wheat and other cereals, the first 
node of the stem is found near the surface of 
the ground, regardless of the depth at which 
the seed was planted. If the seed is deeply 
planted, the hypocotyl] elongates above the seed 
proportionally lifting the node almost to the 
surface. If the seed is planted shallow, on the 
other hand, the node is found at about the 
same depth. 

That the checking of the elongation of the 
hypocotyl is due to the influence of light is 
strikingly shown by an experiment recently 
conducted in the laboratory of the Wisconsin 
Agricultural College. Kernels of Indian corn 
were planted by a number of students in galva- 
nized iron seed pans nearly filled with garden 
loam, after which the pans were kept covered 
with close-fitting tin covers until the plantlets 
began to appear when the covers were removed. 

In all plantlets which appeared above the 
soil before the cover of the seed pan was re- 
moved, the first node is above the soil, as is 
clearly shown by the fact that this node bears 
the cotyledon, while in those that have since 
appeared, the first nodeis just at the surface 
or below it. EK. S. Gorr. 

UNIVERSITY OF WISCONSIN. 


CURRENT NOTES ON PHYSIOGRAPHY. 
ALLEGANY COUNTY, MARYLAND. 


THE first volume of a new series of county 
reports just begun by the Maryland geological 
survey gives an excellent description of Alle- 
gany county, which occupies a central position 
in the three western mountainous counties. 
Among nine chapters, treating subjects that 
range from geology and soils to climate and 
forests, the physiography of the county is de- 
scribed by C. Abbe, Jr. The three cycles of 
erosion, characteristic of a great stretch of the 
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Appalachians, are signalized; the first having 
witnessed the obliteration of the ancient moun- 
tains of deformation in the production of an 
extensive peneplain; the second, introduced 
by general aplift, sufficing to produce strips of 
peueplain on the weaker rocks, but leaving the 
harder rocks so little worn that their skylines 
suffice to guide the restoration of the earlier 
plain ; the third, introduced by an uplift of less 
amount, a relatively brief episode up to to-day, 
inasmuch as it has permitted only the erosion 
of narrow valleys in the floor of the weak-rock 
intermont peneplains. Pauses in the later up- 
lift are indicated by rock terraces on the sides 
of the young valleys ; the recency of the latest 
uplift is proved by the occurrence of ungraded 
riffles of hard rock in the beds of the larger 
streams. The meandering courses of the young 
valleys in their longitudinal parts are thought 
to have been inherited from free meanders de- 
veloped on the open floors of the intermont 
peneplains, before their upheaval. Several ex- 
amples of stream adjustment are presented. The 
report includes many excellent plates ; the view 
of Cumberland and the notch in the even- 
crested Wills mountains being most character- 
istic of Allegheny scenery. The report is 
accompanied by an excellent atlas of six map- 
sheets ; three delicately contoured topographic 
sheets ; and three with an overprint of geologic 
colors on the topographic base. 

The author of the above chapter remarks 
that the modern method of studying the topog- 
raphy of a district ‘seeks, from a study of the 
outward forms, to discover the reasons for 
their existence and the processes by which 
they have been produced. * * * The present 
physiographic study of Allegany county aims 
to so present its topography and topographic 
development as to make clear the reasons why 
the county has the surface features which 
characterize it.’ A somewhat different word- 
ing would have expressed a shade of mean- 
ing which is believed to be more appropriate 
physiographic chapter, namely, ‘this 
physiographic study of county presents 
the reasons for the existence of the local topo- 
graphic forms and the processes by which they 
have been produced in order that the forms 
themselves, as they now exist, shall be better 


to a 


SCIENCE. 


[N.S. Vou. XIII. No. 323. 


known.’ The processes of the past are in 
themselves essentially of a geological nature ; 
they gain a relation to physiography only 
when they illuminate the facts of the present. 
Their value to the physiographer lies in the 
power that they give him to see and to describe 
the existing facts of topographic form, for 
physiography is essentially a study of present 
conditions. 
THE PHILIPPINE ISLANDS. 


G. F. BECKER contributes a ‘ Brief Memoran- 
dum on the Geology of the Philippine Islands’ 
(20th Ann. Rep. U. S. Geol. Surv., pt. ii, 1900, 
1-7), which gives another kind of illustration 
of the point just made regarding the illumina- 
tion of the present by the past. 

Although strictly geological in having to do 
with past process and time, the essay has a great 
physiographic value in aiding the imagination 
to build up a conception of present forms. A 
strong deformation and uplift of Eocene and 
older strata was followed by extensive denuda- 
tion. This was later accompanied by depres- 
sion, which reduced a large land area to a 
group of small hilly islets. Volcanic eruptiens, 
making vast additions of material to their de- 
nuded and submerged foundation, began dur- 
ing this submergence; then came a general 
emergence which, with eruptions, has continued 
ever since; Mayon, one of the most symmet- 
rical cones in the world, having had a violent 
eruption in 1897. The emergence of the re- 
gion has revealed coral deposits of the shore 
waters, which make nearly continuous mantles 
far up the land slopes, even to altitudes of 2,000 
feet. Pauses during uplift allowed the waves 
to carve sea cliffs and benches, which now take 
the form of terraces, more or less dissected, 
as one of the most prominent topograph- 
ical features of the islands. The last hundred 
feet of uplift have revealed extensive lowlands, 
the most valuable part of the archipelago. 
Considerable areas have been added in deltas, 
where the mangrove and the nipa palm aid in 
the deposition of river sediments. 


OVERDEEPENED ALPINE VALLEYS. 


KILIAN, of Grenoble, dissents from the opinion 
that the overdeepening of glaciated Alpine 
valleys and the associated discordant mouthing 
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of the hanging lateral valleys are results of 
glacial erosion. He concludes that the lateral 
valleys are the remains of an ancient topog- 
raphy in which the trunk and the branch val- 
leys were accordant; that the lateral valleys, 
long occupied by uévé and ice, have been 
preserved from erosion, while the trunk val- 
ley has been deepened chiefly by stream ac- 
tion during interglacial and postglacial epochs. 
Overdeepened valleys when thus interpreted 
are witnesses rather to the conservative action 
of glaciers than to their destructive action 
(Note sur le surcreusement (‘ Uebertiefung’) 
des vallées alpines. C. R. Soc. géol. France. 
Dec. 17, 1900, 160-162). W. M. Davis. 


BOTANICAL NOTES. 
ELLIOTT’S GRASSES. 


THOSE who are fortunate enough to possess a 
copy of Stephen Elliott’s rare two-volume 
work entitled ‘A Sketch of the Botany of South 
Carolia and Georgia’ will be glad to know 
that Professor Scribner, of the Division of 
Agrostology of the United States Department 
of Agriculture, has published a circular (No. 
29) giving the results, so far as the grasses are 
concerned, of a critical examination of Elliott’s 
Herbarium, now in the possession of the Col- 
lege of Charleston, South Carolina. He has 
been able in this way to verify E!liott’s deter- 
minations, and to make necessary corrections, 
the latter due to the fact that in many cases the 
species had been named previously by foreign 
botanists, and, also, that many changes in 
nomenclature have occurred in the eighty or 
more years which have elapsed since the publi- 
cation of Elliott’s ‘sketch.’ This herbarium is 
said to consist of twenty-eight volumes of folios, 
twelve by twenty-three inches in size, and that 
part containing the grasses is described as ina 
‘very good state of preservation.’ It is curious 
that in working over the species, the author 
(who was assisted by Mr. HK. D. Merrill) found 
it necessary to deseribe two or more species, 
viz., Panicum amaroides (to be separated from 
Elliott’s P. amarum, and hitherto known as P. 
amarum minor Vasey), and Panicum=subbarbula- 
tum (the P. barbulatum of Elliott, but not the 
P. barbulatum of Michaux). 
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WOOD’S HOLL BOTANY. 


THE announcement of the botanical work of 
the fourteenth season (1901) of the Marine 
Biological Laboratory, of Wood’s Holl, Mass., 
has just been received. Dr. Bradley Moore 
Davis, of the University of Chicago, will be in 
charge again, as he has been for several years 
past. The session opens July 3d, and extends 
to August 14th. Work is offered along four 
lines, viz.: Cryptogamic Botany (algae or fungi, 
or both); Phanerogamic Botany (the outdoor 
study of flowering plants; Plant Physiology 
(experiments and lectures); and Plant Cytology 
(a laboratory course in methods). Lectures by 
specialists will be provided as in previous 
years. A special welcome will be accorded to 
investigators who desire to carry out special 
lines of research. Announcements giving fur- 
ther details may be obtained of Dr. Davis. 


NEW SPECIES OF NORTH AMERICAN TREES. 


Ir will surprise many readers to learn that 
critical botanists have recently discovered many 
hitherto undeseribed species of North American 
trees. In the January number of the Botanical 
Gazette, Professor ©. S. Sargent discusses ‘ New 
and Little Known North American Trees,’ in 
which he describes seven new species, viz.: 
Gleditsia tevana (a tree one hundred to one hun- 
dred and twenty-five feet high, and two and a 
half feet in diameter, from the valley of the 
Brazos river, Texas) ; Crataegus engelmanni (fif- 
teen to twenty feet high, and closely related to 
0. crus-galli, from Missouri to Alabama); Cra- 
taegus canbyi (twenty to twenty-five feet high, 
also related to C. crus-galli, from Delaware) ; 
Crataegus peoriensis (twenty to twenty-five feet 
high, from central Illinois); Crataegus pratensis 
(a small tree from central Illinois) ; Crataegus 
submollis (a large tree hitherto confounded with 
C. mollis, from Maine to Montreal and Massa- 
chusetts) ; Crataegus dilatata (a small tree re- 
lated to C. coceinea, from Vermont, Massachu- 
setts and. Rhode Island); Crataegus coccinea 
rotundifolia (the C. rotundifolia of Moench, one 
of the commonest of New England forms) ; and 
Crataegus jonesae (a small tree closely related 
to C. coccinea, from southeastern Maine). 
Ashe’s species, C. holmesiana, from Quebec and 
Ontario to Maine, Massachusetts, New York 
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and Pennsylvania, is redescribed, as also the 
original Linnzean C. coccinea. 

In the February number of Rhodora the same 
author describes thirteen new species of Cra- 
taegus from the Champlain Valley, principally 
in the neighborhood of Middlebury, Vermont. 
The species described are the following: C. 
champlainensis and C. pringlei, both of the sec- 
tion ‘Molles’; C. lobulata (of the section ‘ Fla- 
bellatae’); C. acutiloba, C. matura, C. pastorum 
C. pentandra (all of the section ‘Tenuifoliae’); 
C. praecox, C. brainerdi (of the section ‘ Coc- 
cineae’); C. modesta (of the section ‘Intricatae ’); 
C. scabrida, C. egglestoni, C.asperifolia (all of the 
section ‘ Anomalae’). 


SELBY’S HANDBOOK OF PLANT DISEASES. 


Proressor A. D. SELBY, of the Ohio Agri- 
cultural Experiment Station, has just issued as 
a bulletin (No. 121) a very valuable pamphlet 
of seventy pages entitled ‘ A Condensed Hand- 
book of the Diseases of Cultivated Plants in 
Ohio.’ It discusses in non-technical language 
the nature of disease, the structure and habits 
of parasitic fungi, and then takes up alpha- 
betically the cultivated plants of the farm and 
garden, describing under each the diseases and 
their effects. Woodcuts are freely used to help 
the descriptions. A couple of pages are given 
to formule and directions for making different 
fungicides, and the pamphlet closes with a very 
suggestive ‘spray calendar.’ This bulletin 
must prove to be very useful to the farmers and 
gardeners of Ohio, and it will be found most 
helpful, also, to all who are studying the diseases 


of plants. 
CHARLES E. BESSEY. 


UNIVERSITY OF NEBRASKA. 


SCIENTIFIC NOTES AND NEWS. 
GOVERNOR STONE, of Pennsylvania, has ap- 
pointed Dr. J. T. Rothrock forestry commis- 
sioner under the new act, which places the 
forestry interests of Pennsylvania under the 
charge of a separate department of the State 
Government. 


GOVERNOR ODELL, of New York, has ap- 
pointed Dr. Daniel Lewis, of New York City, 
State Health Commissioner. Dr. Lewis was 
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president of the State Board of Health which 
has been abolished. 


Dr. W. W. KEEN, professor of surgery in the 
Jefferson Medical College, Philadelphia, expects 
to spend next year in a trip around the world. 


PROFESSOR JOHN GRIER HIBBEN, of Prince- 
ton University, has returned from his trip 
abroad and has resumed his work in the Uni- 
versity. 


THE Institution of Naval Architects has 
awarded a gold medal to Professor G. H. Bryan, 
F.R.8., for his paper on ‘ Bilge Keels.’ 


Iv is stated in Nature that the Brussels Acad- 
emy of Sciences has awarded a gold meda , of 
the value of six hundred francs, to M. F. 
Swarts, for a memoir on the subject of carbon- 
ates of an element the compounds of which are 
little known. A similar award has been made 
to Professor J. Massart, for a memoir on the 
nucleus of Scizophytes, and the Edouard Mailey 
prize of one thousand francs, for assistance in 
the extension of the knowledge of astronomy in 
Belgium, has been awarded to M. F. Jacobs, 
the founder of the Société Belge d’ Astronomie. 


WE also learn from Nature that Mr. Vaughan 
Cornish, whose name is closely associated with 
the wave-like forms assumed by drifted mate- 
rials, is now engaged on the Canadian prairies 
photographing and studying the forms assumed 
by drifting snow. Thanks to the liberality of 
the Canadian Pacific Railway Company and the 
interest evinced in the investigation by Sir 
William van Horne, Mr. Cornish writes that his 
work proceeds satisfactorily, and enough has 
already been done to justify the expedition. 


PROFESSOR ERNST HAECKEL is expected to 
return from Java to the University of Jena at 
the beginning of the summer semester, when he 
will resume his regular lectures. 


Mr. SAMUEL HENSHAW, who has keen head 
gardener of the New York Botanical Garden 
since its establishment, has resigned on account 
of advancing years, but is to act as adviser 
when his services are needed. 


Dr. F. BrpscHor, of the Observatory in 
Vienna, has been appointed assistant in the Ob- 
servatory at Trieste. 
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THE Royal Swedish Academy of Sciences 
will celebrate the tercentenary of the death of 
Tycho Brahe by a special session on October 

94th. The Academy has also undertaken to 
issue a facsimile reproduction .of the astrono- 
mer’s great work, ‘Astronomiz Instaurate 
Progymnasmata,’ which was printed under the 
‘ author’s direction and of which but five copies 
are known to exist. 


THE death is announced of Dr. Robert Pohl- 
mann, the geologist, curator in the Natural 
History Museum at Santiago, Chili. 


Dr. OscAR SCHLOMILCH, formerly professor 
of mathematics at the Technical School at 
Dresden, died on February 7th, at the age of 
seventy-eight years. 


Mr. MAurIcE THompson, the eminent poet, 
critic and novelist, who died recently, did good 
work as a naturalist. He was originally a civil 
engineer and was at one time State geologist of 
Indiana. 


_ Apyicrs have been received from Para, Bra- 
zil, regarding the death of Dr. Walter Myers, 
of the expedition from the Liverpool School 
of Tropical Medicine. The attack of yellow 
fever followed a prolonged autopsy and Dr. 
Herbert Durham also contracted the disease. 
As cable advices to the contrary have not, how- 
ever, been received, it may be assumed that he 
recovered. 


A Cryit SERVICE examination will be held on 
March 26th to fill the position of nautical ex- 
pert in the hydrographic office, Navy Depart- 
ment, at asalary of $1,000 er annum. The 
examination will be in pure mathematics, 
physical geography and navigation. 


THE Department of State has received a note 
from the legation of Sweden and Norway, dated 
Washington, February 2, 1901, stating that the 
managers of the Nobel fund have been author- 
ized to correspond directly with interested 
parties abroad without using the channel of 
the Ministry of Foreign Affairs at Stockholm. 


THE London correspondent of the New York 
Evening Post cables that an extensive collection 
of Central American land fresh-water shells 
has been presented to the Natural History Mu- 
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seum by Mr. Frederick Godman, F.R.S. There 
are nearly ,000 specimens, including types of 
70 new species. Mr. Godman also presented a 
large and important collection of butterflies of 
Central America, containing 2,500 specimens. 

THE Paris Academy of Sciences has decided 
to award annually in memory of Lavoisier a 
gold medal for distinguished services to chem- 
istry. 


THE fifteenth free lecture course of the Field 
Columbian Museum of Chicago will be given on 
Saturday afternoons at three o’clock, as fol. 
lows: 


March 2—‘ The Kiowa Indians—A Typical Buffalo 
Tribe,’ by James Mooney, Bureau of Ethnology, 
Washington, D. C. 

March 9—‘ The Hills and Valleys of Wisconsin and 

eir Life History,’ by Dr. E. R. Buckley, Wisconsin 
Geological and Natural History Survey. 

March 16—‘ The Diamonds of the Kettle Moraine 
and their ancestral Home,’ by Professor William H. 
Hobbs, University of Wisconsin. 

March 23—‘ The Evolution of Means of Transpor- 
tation in America,’ by Professor Edwin Erle Sparks, 
University of Chicago. 

March 30—‘ Some Interesting Insects,’ by Mr. Ed- 
ward Benjamin Chope, Assistant in Department of 
Zoology, Field Columbian Museum. 

April 6—‘ Deep Sea Fishing and Fishes,’ by Dr. 8S. | 
E. Meek, Assistant Curator, Department of Zoology, 
Field Columbian Museum. 

April 13—‘The Ancient Pueblos of Arizona,’ hy 
Dr. J. Walter Fewkes, Bureau of Ethnology, Wash- 
ington, D. C. 

April 20—‘ Tour of the Plant World—West In- 
dies,’ by Dr. Charles F. Millspaugh, Curator, Depart- 
ment of Botany, Field Columbian Museum. 

April 27—‘ Jamaica—The Princess of the Antilles,’ 
by Dr. Charles F. Millspaugh, Curator, Department 
of Botany, Field Columbian Museum. 


THE second annual banquet of the Sigma Xi 
Society of the University of Nebraska was held 
in connection with charter day and mid-winter 
commencement on February 14th. Afterwards 
an address was made before the Society by Pro- 
fessor C. C. Nutting, of the University of Iowa, 
his subject being ‘ The Conditions of Life at the 
Bottom of the Sea.’ 


Dr. C. HART MERRIAN, chief of the Biolog- 
ical Survey, lectured before the Linnean So- 
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ciety of New York on February 28th, his 


subject being ‘The Naturalist on the Coast of 


Alaska.’ 


Mr. N. C. MAcNAMARA delivered the Hun- 
terian Oration before the Royal College of Sur- 
geons of England on February 14th, taking as 
his subject the form of the human skull in 
relation to the origin of pre-historic man in 
western Europe. 


Ir is reported that there is a serious outbreak 
of the bubonic plague in the Khirgiz steppes 
of western Siberia. Many thousands are said 
to have already died. Thespread of the plague 
at Cape Town gives apprehension lest the army 
may be affected, and rumors to this effect are 
already current. 


THE last biennial report of the Illinois State 
Laboratory of Natural History indicates that 
some valuable inyestigations have been made in 
regard to the abundance, distribution and mi- 
gration of Illinois fishes, their times and places 
of breeding, their feeding habits and their food 
preferences. Five stations have been estab- 
lished in the Illinois river for investigation, one 
in the Spoon river and three in the bottom- 
land lakes connected with the larger streams. 
Highty species of fish were found near Havana, 
on the Illinois river, the families most charac- 
teristic of the region being catfish, suckers and 
sunfish. There are also a few very abundant 
species of other families, as the gar, dog-fish, 
gizzard-chad, yellow bass, sheepshead and carp. 
A considerable number of collections have been 
made by high school principals and science 
teachers and sent to the laboratory in aid of this 
survey. The laboratory collections of fishes for 


the last thirty years have been examined and 


catalogued and rearranged. The collections 
assorted to the present time are contained in 
63 large copper tanks and in 2,327 jars and 
bottles. A beginning was made Jast summer in 
the preparation of colored plates for the report 
on the fishes of the State. Sixteen plates were 
finished during the summer, and the color 
drawings are accurate in detail, true to life in 
color ,form and attitude. It is the purpose of 
Dean 8. A. Forbes to have illustrated by such 
plates every species of fish found, and the re- 
sult will be a more finished series of plates of 
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American fresh-water fishes than has ever yet 
been published. 


UNIVERSITY AND EDUCATIONAL NEWS. 

THE Chicago Institute of Pedagogy, endowed 
by Mrs. Emmons Blaine with, it is said, nearly 
$2,000,000, has been united with the University 
of Chicago. 


THRouGH Mr. Jonathan Bulkley, of New 
York, Yale University has received $10,000 for 
the establishment of a fellowship in American 
history. 

PRESIDENT MORLEY, of Fargo College, North 
Dakota, is making progress towards collecting 
the $150,000 necessary to secure the pledge of 
Dr. Pearson, of Chicago, for $50,000 before the ' 
end of the present year. 


Mr. ANDREW CARNEGIE has presented $32,- 
500 to the Iron and Steel Institute, London, 
for the foundation of a research scholarship. 


THE troubles in the Russian universities ap- 
pear to be serious, haying spread from Kieff to 
St. Petersburg and Moscow. About 200 Kieff . 
students have been compelled to serve in the 
army as a punishment for their objecting to one 
of the professors. It is reported that six of 
them have been shot for refusing to renew their 
oath of allegiance to the Czar, but this may be 
incorrect. 


HomrrR CHARLES Priczr, M.S., has been 
elected to the chair of horticulture and forestry 
at the Iowa State College of Agriculture and 
Mechanic Arts. At Wellesley College, Miss 
Margaret C. Ferguson, B.S., has been appointed 
instructor in botany and Roxanna H. Vivian, 
B.A., instructor in mathematics. 

PROFESSOR FRANK THILLY, of the University 
of Missouri, asks us to state that there is no 
truth in the report that he had been called to 
the chair of ethics in Leland Stanford Junior 
University. ; 

Dr. F. PAScHEN, of the Technical Institute 
at Hanover, has been appointed full professor 
of physics in the University of Tubingen. 


Dr. FRANz Nissi, known for his work on 
the histology of the nervous system, has been 
promoted to an associate professorship of psy- 
chiatry at the University of Heidelberg. 
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PHYSICAL HISTORY OF THE ROCKY MOUN- 
TAIN REGION IN CANADA.* 

Ir will now be endeavored to briefly re- 
view the orographic changes and the con- 
ditions of deposition of which the geological 
column gives evidence—in other words, to 
touch in outline the main facts of the phys- 
ical history of the Rocky Mountain region 
of Canada. 

Regarding the Archean, it need only be 
said that here, as in most parts of the 
world, we find, beneath any rocks that can 
be assigned to the Cambrian in the most 
extended sense of that term, and appar- 
ently separated from these rocks, by a 
great break and unconformity, a crystal- 
line series or ‘fundamental complex’ com- 
posed of plutonic rocks with highly met- 
amorphosed and vanishing sedimentary 
rocks in seemingly inextricable association. 
The similarity of this basal series in differ- 
ent parts of the world is so great as appar- 
ently to imply world-wide and approxi- 
mately contemporaneous conditions, of a 
kind perhaps differing from any that can 
have occurred at later periods. The re- 
gion here described is not, however, an 
ideal one for the study of these Archean 
rocks, because of the extreme metamor- 
phism by which much newer formations 

* Concluding section of the address of the Presi- 
dent of the Geological Society of America, the late Dr. 


George M. Dawson, read before the Society on Decem- 
ber 29, 1900. 
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have often been affected in it; nor has any 
series yet been defined that appears here 
to bridge the gap between the Archean and 
the strata that may with propriety be at- 
tached to the Cambrian. 

_In the earlier series of deposits assigned 
to the Cambrian, we discover evidence of a 
more or less continuous land area occupy- 
ing the position of the Gold ranges and 
their northern representatives, and aligned 
in a generally northwesterly direction. 
The Archean rocks were here undergoing 
denudation, and it is along this axis that 
they are still chiefly exposed, for although 
they may at more than one time have been 
entirely buried beneath accumulating strata, 
they have been brought to the surface 
again by succeeding uplifts and renewed 
denudation. We find here, in effect, an 
Archean axis or geanticline that consti- 
tutes, I believe, the key to the structure of 
this entire region of the Cordillera. To the 
east of it lies the Laramide geosyncline 
(with the conception of which Dana has 
familiarized us) on the west another and 
wider geosyncline, to which more detailed 
allusion will be made later. 

Conglomerates in the Bow River series 
indicate sea margins on the east side of 
this old Jand, but these are not a marked 
feature in the Nisconlith, or corresponding 
series on its western side. . Fossils have so 
far been discovered only in the upper part 
of the Bow River series, but the prevalence 
of carbonaceous and calcareous material 
(particularly in the Nisconlith) appears to 
indicate the abundant presence of organ- 
isms of some kind at this time. 

Although no evidence has been found of 
any great physical break, the conditions 
indicated by the upper half of the Cambrian 
are very different from those of the lower. 
Volcanic materials, due to local eruptions, 
were accumulated in great mass in the 
region bordering on the Archean axis to 
the west, while on the east materials of 
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this kind appear to be mingled with the 
preponderant shore deposits of that side of 
the Archean land, and to enter sparingly 
into the composition of the generally calca- 
reous sediments lying still farther eastward. 
Where these sediments now appear in the 
eastern part of the Laramide range they 
are chiefly limestone, indicating marine 
deposition at a considerable distance from 
any land. 

The history of the Ordovician, Silurian 
and Devonian times is very imperfectly 
known. Marine conditions still prevailed 
to the eastward of the Archean axis and 
were probably continuous there, but our 
knowledge of the region to the west, while 
as yet almost entirely negative in its char- 
acter, is not sufficiently complete to enable 
us to assume the existence of any extensive 
land area in that quarter. In the Devonian 
the sea is known to have covered a great 
area in the interior of the continent, ex- 
tending far to the north in the Mackenzie 
basin, and it appears probable that con- 
siderable portions of the western part of 
the Cordilleran region were also submerged, 
particularly to the north. 

About the beginning of the Carboniferous 
period and thence onward the evidence be- 
comes much more satisfactory and complete. 
In the earlier part of the Carboniferous, 
marine sediments, chiefly limestones, were 
laid down everywhere to the east of the 
Archean axis, while to the west of that axis 
(which was probably in large part itself 
submerged) ordinary clastic deposits, min- 
gled with contemporaneous volcanic ma- 
terials, were formed, tranquil epochs being 
marked by the intercalation of occasional 
limestone beds. It is not clearly appar- 
ent from what land the clastic materials 
were derived, but the area of vulcanism 
at this time was very great, covering 
the entire western part of British Colum- 
bia to the edge of the continental plateau 
and, as now known, extending northwest- 
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ward into Alaska and southward to Cali- 
fornia. 

In the later time of the Carboniferous, 
however, the volcanic forces declined in 
their activity, and a great thickness of 
caleareous marine deposits occurred with 
little interruption of any kind. The area 
of land to the eastward was probably in- 
creased, for there is some evidence to show 
a first gentle uprising in the Laramide re- 
gion at this time (or at least a cessation 
of subsidence), and no late Carboniferous 
strata have so far been found there. 

No separate record for the Permian has 
yet been found in this part of the continent, 
but it must be remembered that, in view of 
the scanty character of the paleontological 
evidence, strict taxonomic boundaries can 
seldom be drawn. At about this time, 
however, very important changes occurred, 
for in the Triassic a great part of what is 
now the inland plain of the continent is 
found to have become the bed of a sea shut 
off from the main ocean, in which red rocks 
with salt and gypsum in some places were 
laid down. The northern part of this sea 
appears to have extended into the Canadian 
region for a short distance, covering the 
southern portion of the Laramide area. 
Farther north must have been the land 
boundary of this sea, and beyond this an 
extension of the Pacific ocean which swept 
entirely across the Cordillera. In the 
southern part of British Columbia, how- 
ever, this ocean found its shore against the 
Gold ranges of the Archean axis, where 
the preceding Carboniferous beds had al- 
ready been upturned and subjected to denu- 
dation. The Laramide region was not 
affected by volcanic action at this time, but 
vulcanism on a great scale was resumed in 
the entire western part of the Cordillera 
that had previously been similarly affected 
in the Carboniferous, and the ordinary 
marine sediments there form interealations 
only in a great mass of voleanic products, 
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probably in large part the result of sub- 
marine eruptions. 

Such definite indications as exist of the 
Jurassic must, as already noted, be consid- 
ered as physically attached to the Triassic 
of the interior plateau of British Columbia. 
It is probable that the greater part of the 
Jurassic period was characterized by re- 
newed orogenic movements and by denuda- 
tion, for when we are next able to form a 
connected idea of the physical conditions 
of the region these are found to have been 
profoundly modified. 

It is to about this time that the elevation 
of the Sierra Nevada and some other moun- 
tain systems in the western states is at- 
tributed. In the region here particularly 
described, the Triassic and older rocks of 
the Vancouver range, or that forming Van- 
couver and the Queen Charlotte islands, 
were upturned, while a similar movement 
affected the zone now occupied by the Brit- 
ish Columbia Coast ranges. These may 
not have been elevated into a continuous 
mountain system and barrier to the sea, 
but in any case the ranges then formed 
were, before the beginning of the Creta- 
ceous period, largely broken down by de- 
nudation, so that the underlying granitic 
rocks supplied abundant arkose material 
to some of the lowest Cretaceous beds. 

It is also probable that subsidence marked 
the close of the Jurassic, for in southern 
British Columbia the Pacific of the Harlier 
Cretaceous extended more or less continu- 
ously across the line of the Coast ranges, 
finding its shore not far to the east of this 
line. Farther north, although not without 
insular interruptions, it spread over the 
entire width of the Cordilleran belt, repeat- 
ing the conditions found in the Triassic, 
but with the difference that it extended far 
to the south along the axis of the Laramide 
geosyncline, in which rapid subsidence had 
been renewed. In this early Cretaceous 
sea and along its margins and lagoons the 
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massive fossiliferous rocks of the Queen 
Charlotte islands and Kootanie formations 
were accumulated and coal beds were pro- 
duced. Voleanie activity was renewed in 
some places, particularly near the present 
seaward margin of British Columbia. Sedi- 
mentation evidently proceeded more rap- 
idly than subsidence in many localities and 
coal-producing forests, largely composed of 
cycadaceous plants, took possession of the 
newly formed lands from time to time. 

The era of later Cretaceous appears, how- 
ever, eventually to have been introduced 
by a marked general subsidence, which, as 
already noted, carried the Dakota sea en- 
tirely across the inland plain of the conti- 
nent. The distribution and character of 
the ensuing Cretaceous formations show 
that the whole southern part of what is 
now the mainland of British Columbia soon 
after became and remained a land area, 
while the sea was more gradually excluded 
from the northern part of the Cordillera 
and continued to occupy the area of the 
Great plains and the present position of the 
Laramide range. Along the margin of the 
continental plateau, however, a renewed 
subsidence was in the main progressing 
southward and resulted ultimately in car- 
rying the later Cretaceous sediments into 
the region of Puget sound. 

The closing event of this cycle was the 
deposition of the Laramie beds on the east 
and in some places to the north, with prob- 
ably the Puget group and its representa- 
tives on the coast, and this was followed 
by the most important and widespread oro- 
genic movement of which we find evidence 
in the entire Rocky Mountain region. At 
this time the great Laramide range, or 
Rocky Mountain range proper, was pro- 
duced, rising on the eastern side of the 
Archean axis along a zone that had pre- 
viously been characterized from the dawn of 
the Paleozoic by almost uninterrupted sub- 
sidence and sedimentation. That the pres- 
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sure causing this upthrust of the Laramide 
range was from the westward is clearly 
shown by the great overthrust faults in 
thisrange. The stability of the old Archean 
axis, which if may be supposed had pre- 
viously sustained the tangential thrust irom 
the Pacific basin must at this time have 
been at last overcome. As a part of the 
result of this, the chief belt of faulted 
strata in the Laramide range, originally 
about 50 miles wide, became reduced in 
width by one-half. How rapidly this great 
revolution may have occurred we do not 
know, but it probably did not occupy a long 
time from a geological point of view, and 
the Laramide range, as first produced, may 
very possibly have attained a height ap- 
proaching 20,000 feet.* The thickness of 
stratified rocks in the geosyncline was at the 
time probably more than 40,000 feet. 

It is difficult to determine to what ex- 
tent the Archean axis with the Gold ranges 
and other preexisting mountains was af- 
fected at this period of orogenic movement, 
because of the absence of the newer forma- 
tions there, but it seems probable that no 
very important change took place. Far- 
ther west, however, the great zone of Coast 
ranges was elevated, and the corrugated 
and vertical Cretaceous beds, met with even 
on their inland side, show that large parts 
of the Interior plateau of British Columbia 
and of the country in line with it to the 
northward were flexed and broken. Sim- 
ilar conditions are found to have affected 
Cretaceous rocks of Vancouver and the 
Queen Charlotte islands, of which the 


* This refers particularly to the better known region 
near the Bow pass. See Annual Report, Geol. Sury. 
Cai. (N. S.) Vol. IL, p. 31 D, and Am. Jour. Sci., 
Vol. XLIX., p. 463. The base of the mountains may 
at this time have been nearly at sea level, or 4,000 feet 
lower than at present, while the actual height at any 
time attained would depend upon the rapidity of up- 
lift relative to denudation. The total height of 
folded strata is estimated at from 32,000 to 35,000 
feet. 
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mountain axis, previously in existence, was 
evidently greatly increased in elevation. 
The Laramide geosyncline has already 
been particularly referred to and allusion 
has been made to the now well recognized 
fact that by such zones of continued sub- 
sidence and deposition the lines of most 
mountain systems have been determined. 
To the Laramide geosyncline here, the 
mountains of the Archean axis—the Gold 
ranges—stood in much the same relation as 
the Archean western border of the Wasatch 
to the Laramide geosyncline in Utah (as 
described by Dana), but on a larger scale. 
On the other or western side of this axis, 
as already noted, I am now led to regard 
the zone of country extending to the Van- 
couver range as asecond and wider geosyn- 
cline with a breadth of about 200 miles, in 
whicha thicknessof deposits, perhapsgreater 
than that of the Laramide, but in the main 
composed of volcanic ejectamenta, had by 
this time been accumulated. The volume 
of the Carboniferous and Triassic rocks 
alone must have exceeded 20,000 feet. It 
is probable that to this may be added a 
great thickness of older rocks,* for the cir- 
cumstance that volcanic action was so per- 
sistent here and the amount of extravasa- 
tion resulting from it was so enormous, 
implies a recognition of the fact that, along 
this zone (not far from the edge of the conti- 
nental plateau) the isogeotherms, with what 
we may call the plane of granitic fusion, had 
crept up to a position abnormally near the 
surface. It is to this probably that we 
may attribute the apparent absence of Ar- 
chean rocks in the Coast ranges, or at least 
the impossibility of defining any rocks of 
that period there, for these, together, no 
doubt, with great volumes of later deposits, 


*Several thousand feet of Cretaceous rocks must 
also be added to this thickness near the line of she 
present Coast ranges, and the total thickness of de- 
posits in the center of this geosyncline must probably 
have exceeded 40,000 feet. 
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may be assumed to have become merged in 
the rising granitic magma, on which strata 
of Triassic age are now often found lying 
directly, arrested in the very process of 
absorption.* 

When the Laramide revolution occurred, 
by reason of the increasing tangential pres- 
sure from the Pacific basin and the growing 
failure of resistance of the two great geosyn- 
clines of this part of the Cordillera, the 
Laramide range was produced by the fold- 
ing and fracture of a very thick mass of 
beds, of which the erystalline base has not 
yet been revealed by denudation, while in 
the western trough an eversion of the axis 
of settlement seems to have occurred, re- 
sulting in the appearance of a granitic 
bathylite of nearly a thousand miles in 
length, from which the comparatively thin 
covering of unabsorbed beds was soon after- 
ward almost completely stripped away by 
ensuing processes of waste. 

This last great epoch of mountain mak- 
ing doubtless left the surface of the Cordil- 
leran belt generally with a very strong 
and newly made relief, which before the 
middle of the Tertiary period is found to 
have become greatly modified by denuda- 
tion. Chiefly because no deposits referable 
to the Eocene or earliest Tertiary have been 
found in this part of the Cordillera, it is 
assumed with probability that this was a 
time of denudation. It is further indicated 
that it was a time of stability in elevation 
by the fact that the prolonged wearing 
down resulted, in the interior zone of the 
Cordillera, in the production of a great 
peneplain, the base-level of which shows 
that the area affected stood for a very 
long time 2,000 or 3,000 feet lower in re- 
lation to the sea than it now does. If, 
however, the Puget beds of the coast are 
correctly referred to the Hocene, it follows 
that the coast region was ati the same period 


*Annual Report, Geol. Surv. Can., Vol. II. (N.S.), 
1886, p. 11 B et seq- 
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only slightly lower than at present, and 
that the movements in subsidence and ele- 
vation between this and the interior region 
must have been differential in character 
and very unequal in amount. 

As already noted, the earliest Tertiary 
sediments of the Interior plateau of the 
Cordillera are referred to the Oligocene. 
Probably some further subsidence at that 
time interrupted the long preceding time 
of waste. This period of deposition was 
in turn closed by renewed disturbance of 
an orogenic kind, comparatively slight in 
amount and local, chiefly affecting certain 
lines in a northwest and southeast direc- 
tion. Next came renewed denudation or 
‘planation,’ and this continued until the 
enormous volcanic extravasations of the 
Miocene began. 

It is not proposed in this place to reca- 
pitulate in detail the physical conditions of 
the Tertiary period, for it has already been 
necessary to refer to these in connection 
with the description of the beds them- 
selves, which, because they have not been 
materially changed since their deposition, 
really tell their own tale. 

It need only be said that, after the Oligo- 
cene lake deposits had been formed, dis- 
turbed and denuded, new series of lakes 
were from time to time produced at differ- 
ent stages during the Miocene, their beds 
now generally appearing as intercalations 
in volcanic deposits of great mass. Both 
the coast and the interior region appear to 
have been subject to these conditions, 
while the Laramide range stood high, with 
the inland plain of the continent sloping 
eastward from its base. 

Following the close of, or at least a great 
reduction in, voleanic activity in the early 
Pliocene, the interior zone of the Cordillera 
again assumed a condition of stability for a 
considerable time, during which wide and 
‘mature’ stream valleys wereformed. The 
elevation of the interior plateau region of 
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British Columbia must then have been about 
2,000 feet less than it is at present.* Far- 
ther north, the yellow Pliocene gravels of 
Horsefly river and other places are attrib- 
uted to this period, and the southern as- 
pect of their contained fossil plants is such 
as to indicate that, in the given latitude, 
the height of that part of the interior can 
not have been much above the sea level. 

In the later Pliocence a very marked re- 
elevation of the Cordilleran region evidently 
occurred, leading to the renewed activity of 
river erosion, the cutting. out of deep val- 
leys and canyons, and the shaping of the 
surface to a form much like that held by it 
at the present day. This elevation in all 
probability affected the coast as well as the 
interior, and it would appear that the rivers 
for a time extended their courses to the 
edge of the continental plateau. 

The excavation of the remarkable fiords 
of British Columbia and the sonthern part 
of Alaska must, I think, be chiefly attrib- 
uted to the later portion of the Pliocene, 
although it is quite possible that the cut- 
ting out of the valleys may have been begun 
soon after the Laramide upheaval. The 
antiquity of these valleys is evidenced by 
the fact that several comparatively small 
rivers still flow completely across the Coast 
ranges in their deep troughs. The fiords 
are now essentially the submerged lower 
parts of these and other drainage valleys of 
the old land, not very materially affected 
by the later glacial action, important as 
this has undoubtedly been from other points 
of view. The valleys of the fiord-like lakes 
that occur along the flanks of the Archean 
axis of the interior may probably also be 
referred to river erosion in the later Plio- 
cene, but if so this mountain region must 
have been affected by a relatively greater 
uplift at that time, followed later by a 
subsidence of its central part. It appears, 

* Trans. Royal Soc. Can., Vol. VIII., Sec. IV., p. 
18. 
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however, that the excavation of valleys or 
gorges like these by rivers, when the slope 
and water supply are favorable, occurs with 
such rapidity relative to the wider effects 
of denudation, as to be almost negligible in 
any general view of the physical changes 
of an extensive region or in the accounting 
of geological time. 

There is as yet some difficulty in connect- 
ing the later physical changes particularly 
referred to above with those which have 
recently come under observation far to the 
north in the Klondike region. It is prob- 
able, however, that the auriferous ‘ quartz 
drift’ of that region, implying long subaérial 
decay and stability of level, may be attrib- 
uted to the early Pliocene; while the river 
gravels found in the newer and deeper-cut 
valleys may be assigned to the later Plio- 
cene time of greater elevation. During the 
Pliocene, and probably until its close, the 
mammoth, one or two species of bison, the 
moose and other large mammals roamed 
northward to the Arctic sea. Then came 
the Glacial period, with renewed great 
changes in levels and climate and its own 
peculiar records and history, which in many 
respects are more difficult of interpretation 
than those of more remote periods, because 
the whole time occupied by them has been 
relatively so brief. I have elsewhere en- 
deavored to follow this history in detail, 
and do not propose on this occasion to deal 
with this latest chapter of the physical 
history of the Rocky Mountain region of 
Canada. 

In conclusion, what appear to be the 
most striking points evidenced by the geo- 
logical record of this northern part of the 
Cordillera may perhaps be specified as fol- 
lows: 

1. The great thickness of strata ac- 
cumulated both to the east and west of an 
Archean axis. In the Laramide geosyn- 
cline the strata no doubt actually attained 
the volume stated. In the western and 
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wider syncline it is not so certain that all 
the formations in their full thickness were 
ever actually superposed at any one place 
or time (for reasons already alluded to), 
but the volume was probably not less than 
in the Laramide region. 

2. The great proportion of volcanic ma- 
terials accumulated in the western geo- 
syncline and the recurrence of vulcanism 
throughout the geological time-scale in this 
region, resulting in the production of mass- 
ive voleanic formations in the Cambrian, 
Carboniferous, Triassic, Cretaceous and 
Miocene. 

3. The recurrence of folding and disturb- 
ance parallel to the border of the Pacific 
basin and the concurrent great changes 
in elevation of the land relatively to the 
sea, both continued down to quite recent 
geological times, the latter even into the 
Pleistocene. 

4. The tremendous energy of denuda- 
tion, in part due to the events last referred 
to, but also dependent upon the position of 
the region on the eastern border of a great 
ocean, where, in northern latitudes, an ex- 
cessive rainfall must have occurred at all 
periods on the seaward mountain ranges. 
No comparable denuding forces were prob- 
ably ever operative on the east side of the 
continent in similar latitudes since the 
definition of the ocean basins of the Pacific 
and Atlantic. G. M. Dawson. 

GEOLOGICAL SURVEY OF CANADA. 


STEREOSCOPIC STUDY OF THE MOON. 


In looking at a terrestrial landscape we 
see that certain features are distant and 
others near. We also recognize the exten- 
sion of objects in three dimensions, so that 
a tree, for example, is not a mere silhouette, 
but is perceived in its proper rotundity. 
The data for these automatic and instan- 
taneous judgments as to distance and form 
are somewhat complex. The distance of 
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objects of familiar character is judged in 
part by their apparent size—the principle 
of lunar perspective. Distant objects, be- 
ing seen through more air, have a different 
color from near objects—the principle of 
aérial perspective. For objects in the fore- 
ground we have two retinal pictures which 
are sensibly different, and from these the 
eyes estimate distance—the principle of 
optical parallax. The judgments arising 
from optical parallax are automatically 
combined into judgments of the rotundity 
or solidity of objects. If the sun shines, 
many objects show one side illuminated and 
the other side in shadow, and a shadow is 
also cast on the ground or on adjacent ob- 
jects. From long association with judg- 
ments arising from optical parallax we have 
come to infer rotundity from the distribution 
of illumination and non-illumination—the 
principle of shadows. Finally, sunlight is 
scattered and reflected from particles in 
the air and from objects in the landscape 
so as to come with modified intensity from 
many directions, affording partial illumi- 
nation to surfaces not directly exposed to 
the solar rays. This partial illumination 
we have learned to interpret in terms of 
rotundity—the principle of shades. 

When one looks at the surface of the 
moon through a telescope of high power 
he sees a landscape from an unfamiliar 
direction and under unfamiliar conditions. 
Asall the objects are strange, he is not aided 
by linear perspective. As there is no fore- 
ground, he is without the assistance of 
optical parallax. As the moon has no 
atmosphere his view is devoid of aérial 
perspective and of shades. It is true that 
the moon receives reflected light from the 
earth and there must also be reflection from 
lunar cliffs, but these reflected lights are so 
faint as not to help the seeing of surface 
details ; so far as the eye can determine, 
the lunar shadow is absolutely black. The 
observer, being deprived of all other data, 
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has to depend wholly on light and shadow, 
complete illumination and the entire lack of 
illumination, for his determination of the 
configuration of the surface. The sense of 
sight, having been educated by terrestrial 
landscapes, is unprepared for the peculiar 
conditions of the lunar landscape and gives 
false judgments. Close to the terminator, 
or sunrise line, where light and shadow 
divide the field, the eye overestimates the 
relief and sees the topography as grossly 
exaggerated as some of the published 
sketches of lunar mountains. At a dis- 
tance of 40° or more from the termina- 
tor the landscape is practically without 
shadows, but is diversified by spots of color 
representing the distribution of the various 
substances composing the moon’s face. 
These colors, being chiefly light and dark 
grays, are interpreted by the eye as shades 
and give an impression of relief no less 
false than that obtained at the terminator. 
Along an intermediate zone the general 
effect as to altitude is substantially true, 
but it can hardly be doubted that many de- 
tails of form are misconceived. 

Professor W. Prinz, of Brussels, has hit 
upon an ingenious method of avoiding these 
difficulties and realizing the actual relief. 
For many years the rotundity of the moon 
as a whole has been exhibited by means of 
the stereoscope. The possibility of this 
depends on libration, which permits us to 
view the moon from different directions - 
ranging through an are ofabout 16°. Two 
photographs taken in different months 
and at times properly chosen, and after- 
ward viewed through a properly con- 
structed stereoscope; give the same fulness 
of relief which we obtain in observing an 
object at a distance of 9 inches. Professor 
Prinz has applied the same method to the 
examination of small portions of the lunar 
surface greatly magnified, and is thus en 
abled to see the craters and other details in 
their natural proportions. To get the best 
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effect he uses positives printed on glass and 
moderately illuminated before a specially 
arranged background. The details are set 
forth in a small pamphlet* which may be 
advantageously studied by any one who 
cares to employ the new method. 

It will be observed that the stereoscopic 
method gives the shapes of lunar features 
in terms altogether independent of those 
afforded’ by telescopic observation. The 
data furnished by the telescope serve 
through the principle of shadows; the 
data of the spectroscope serve through the 
principle of optical parallax. In the stereo- 
scopic view light and shadow join with 
local color in defining points and spots, and 
all points are thrown into proper relation 
through their parallaxes. 
x G. K. Givperr. 


A FURTHER STUDY OF THE UNIT SYSTEM 
OF LABORATORY CONSTRUCTION. 

Iv is desired to present a series of draw- 
ings with the necessary explanations to 
illustrate the practicability of designing a 
laboratory on a unit system. These draw- 
ings are the outcome of a somewhat careful 
study of the problem and of discussions 
with a number of experienced laboratory 
administrators. They seem to me to dem- 
onstrate the entire possibility of construct- 
ing a laboratory upon the unit system. 

In a previous article, which was published 
in the Philadelphia Medical Journal,+ it was 
maintained that the unit system of Labo- 
ratory construction offers real and very 
great advantages. The advantages are 
architectural, administrative and for the 
work of instruction. 

The architectural advantages are those 
of facility and flexibility of design, and 
those of convenience and economy of con- 


*De lemploi des photographies stéréoscopiques 
en sélenénologie. Extrait de l’annuaire de 1’Obser- 
vatoire royal de Belgique pour 1901. 27 pages. 

+ Vol. VI., p. 390, Sept. 1, 1900. 
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It is evident that if the essen- 
tial requirement is to provide a number of 
rooms of uniform and moderate size, abun- 
dantly lighted and conveniently accessible, 
then an architect has a comparatively sim- 
ple problem, which may be carried out in 
a great variety of designs, and may be 
readily adapted to special situations and 
conditions. Such a requirement leaves an 
architect great freedom as to the exterior 
of the building, which generally seems as 
important to the architect as the interior 
arrangements are important to the owners 
and users of a building. One indispensable 
exception to the exclusive adoption of the 
unit rooms will recur, in probably every case 
—namely, that of lecture rooms. As re- 
gards the construction, I am informed that 
it would cost less for a building on the unit 
plan than for one of equal capacity but 
with rooms of the customary irregularity 
of size. 

The advantages of administration are 
manifold. Most valuable will prove, I think, 
the possibility of changing the uses to which 
the rooms may be put, for not only may 
the use of a given room for one object or 
another of a given department be changed, 
but it may be transferred wholly to a dif- 
ferent department, for a unit room as pro- 
posed will be equally adapted to the needs 
of, for example, chemistry, botany, anatomy 
or physiology—its adaptation to the special 
needs of any of these sciences depending 
only upon the furniture put into it. Within 
a single department a unit room may be 
applied to many different uses. It will be 
of convenient dimensions for a class of ele- 
mentary study, a smaller class of advanced 
students, or a still smaller number of re- 
search men, or of assistants. It can be 
subdivided into two smaller rooms by tem- 
porary partitions. It will be convenient 
for collections, for a library or reading 
room, or for a small lecture room. The 
particular use of any room can be changed 
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at any time by moving the furniture from 
one room to another. Another administra- 
tive advantage will be the ease with which 
the laboratory may be enlarged by adding 
a few more unit rooms, each of which will 
be as perfectly suited to all the varied re- 
quirements of the laboratory as the rooms 
already in use. Such enlargements may 
be indefinitely repeated as long as the build- 
ing space holds out. 

The advantages of instruction are those 
which ensue from having the students di- 
vided into small sections. These were 
considered in the previous article, reference 
to which has been made above. I venture 
to repeat what was there said. There are 
two principal alternatives between which 
we may choose—the adoption of large labo- 
ratories or of a series of small laboratories. 
The choice is between keeping the students 
in large classes and dividing them into 
small sections. Personally I can advocate 
only the latter choice and must plead for it 
very strongly. In a large laboratory with 
75 or 100 or more students, the noise and 
confusion are necessarily great, and the de- 
tailed supervision of the work is extremely 
difficult. If the students are subdivided 
into small sections, these and other diffi- 
culties at once vanish, and if each section 
can be assigned a separate room it may be 
put under the charge of a special instructor, 
who shall be personally responsible for the 
work of that section. Thus each assistant 
can be given a certain independence. The 
sense of opportunity with the accompany- 
ing responsibility will tend to improve the 
quality of histeaching. He can be directed 
to carry his section over a certain part of 
the subject in a given time and left free to 
accomplish the result. If the section is 
small enough the work can be interrupted 
for an explanation, a direction or a quiz, 
and the students will ask more and better 
questions than in the large laboratory, 
where the many listeners embarrass them, 
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and where they may not find always the 
same instructor at hand. Finally, the in- 
structor can learn the personal qualities 
and needs of the men in a small section 
and establish personal relations with the 
individuals. It should never be forgotten 
that such personal relations are most im- 
portant factors in efficient teaching. It 
might be urged against the position here 
taken that the class could be divided into 
sections in a large room, but my experience 
convinces me that such a scheme is utterly 
impracticable. The advantages of moderate 
sized rooms for all advanced work and for 
investigations of every kind are so com- 
monly admitted, that their justification by 
argument is uncalled for. The unit rooms 
should be therefore of suitable size for these 
purposes also. 

Assuming now that the unit system is 
desirable, we pass on to the consideration 
of what may be the best dimensions. The 
problem resolves itself into three questions : 

First, What is the best unit space to allow 
for each student ? 

Second, What isthe most convenient max- 
imum number of students to assign to a 
single room? 

Third, What additional space must be pro- 
vided in each room for passages, sinks, 
shelves, etc., so as to permit it to be fully 
equipped for the class work ? 

Let us now consider these questions in 
the order given. 

First. The unit space required for each 
student. In the previous article twenty 
square feet was suggested as a preliminary 
estimate, or an area four by five feet. Since 
then a number of laboratories have been 
measured, and the relative advantages of 
various unit areas considered. It is of 
course desirable on the one hand to reduce 
the space reserved for each student in order 
to reduce the total size of the building re- 
quired, and on the other hand to give each 
student ample room to carry on the prac- 
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tical laboratory work under favorable con- 
ditions and without interference from his 
neighbors. These somewhat contradictory 
requirements may, it seems to me, be recon- 
‘ciled. The study of the subject has led to 
the final proposition that we accept as the 
unit space three feet six inches by five feet 
(8 ft. 6x5 ft. 0). 

By the metric system such a space would 
measure 1.067 x 1.524 m., or roughly 
1.01x1.50 m. These values suggest the 
possibility of adopting one meter by one 
and one-half as the unit space. In our 
space there can be puta table measuring 
3 ft. 6x 2 ft., leaving 3 ft. 6x3 ft. clear space 
for the student to sit or stand at his work, 
and for the instructor or others to pass be- 
hind him. The table will be long enough 
to permit having, say, two drawers and a 
locker below them, making on one side a 
tier about a foot wide, and still leaving 
space for the student to sit comfortably at 
the table. There are doubtless many labo- 
ratories in this country in which less space 
is assigned to the individual student than 
is here advocated, but it seems to me that 
such crowding and cramping immediately 
lowers the quality of the teaching and the 
quality of the studying done. The bad re- 
sult is due in part to the sheer discomfort 
of the conditions, but is chiefly due to the 
inferior opportunities which such crowding 
entails. When students are close together 
there can be but little room for laboratory 
apparatus, consequently the practical work 
for the students must be to a large extent 
made ready for them beforehand, so that 
what should be a laboratory exercise at 
once becomes barely more than a demon- 
stration. If the students are not crowded, 
then each one may be supplied with a set 
of apparatus and be afforded an oppor- 
tunity to perform himself the complete se- 
ries of operations necessary to obtain and 
render available the material or phenomena 
he is to study. A true laboratory experi- 
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ence is thus placed within his reach, and 
the instruction is changed from the lower 
to the higher type. It may be said, there- 
fore, that a fundamental pedagogical prin- 
ciple is involved in refusing to adopt a 
smaller unit area than above proposed. 

Second. The convenient maximum num- 
ber of students in a single room. This 
number it is very difficult to determine. It 
is essentially a question of experience and 
judgment, and as such, the question is in- 
herently impossible to answer in a conclu- 
sive scientific manner. I can therefore 
only express my opinion that twenty-four 
is such a convenient maximum number. 
This opinion is based partly upon gen- 
eral considerations, partly upon an ex- 
amination of the special requirements of 
medical instruction. Apparently the com- 
mon American practise, where large ele- 
mentary classes are taught, is to provide 
instructors about in the proportion of one 
to every twenty-five students more or less. 
In some universities, where the endow- 
ments are ample and the classes moderate 
in size, the proportion of students to each 
instructor is less, even in a few cases con- 
siderably less. In many universities, on 
the contrary, the opposite is true. A thor- 
ough study of the proportion as it actually 
exists in the various American institutions 
of higher instruction would be a valuable 
contribution to the discussion. 

So far as [am aware this study has, unfor- 
tunately, still to be made. As regards the 
particular needs of medical instruction— 
and it is with this that I am personally 
most directly concerned—there are special 
conditions, which greatly facilitate the de- 
termination of our convenient maximum. 
The special conditions, alluded to, are fur- 
nished by the work of. the dissecting room, 
because six students are assigned commonly 
to each subject, hence six forms a natural 
group in medical studies, and the number 
put in one room should be a multiple of 
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six. This leads at once to the number 
twenty-four, four subjects in one room be- 
ing convenient and having the advantage 
of allowing the room to approximate to the 
square form, which would not be practi- 
cable if the number of subjects be fixed at 
three or five. Twenty-four is close to 
twenty-five, the approximate number first 
determined, and being an even number it 
permits the formation of pairs, which has 
been found advantageous for certain kinds 
of laboratory experimental instruction. It 
appears also that this number commends 
itself to various professors, who have been 
consulted as heads of laboratories for his- 
tology, physiology, chemistry and pathol- 
ogy. While, therefore, no number can be 
asserted to be best, it is probably safe to 
accept twenty-four. , 

Third. The additional space to be al- 
lowed for passages, sinks, cabinets, etc., on 
the assumption that each room is to have 
an independent equipment, so that class- 
work in it can be carried along independ- 
ently of the work in the other rooms. 
Measurements of several laboratories led 
to the supposition that for each student 
some ten or twelve square feet additional 
should be allowed. The supposition was 
then tested by drawing out several rooms,» 
with varying dimensions, with detail plans 
of the arrangement of the furniture and 
fittings, until finally eleven square feet was 
fixed as a desirable allowance. 

We are now in a position to calculate the 
desirable floor area on the following basis: 
There are to be twenty-four students in 
each room. Each student is to be allowed 
for his own use a space 3 ft. 6 by 5 ft., or 
174 square feet, or in all 420 square feet, 
each student also should be reckoned to re- 
quire eleven square feet additional for the 
general use, or in all 264 square feet. 
Thence 420 + 264 = 684 square feet re- 
quired for a room. 

A room measuring 30 feet by 23 contains 
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a floor area of 690 square feet (about 10.67 
meters by 5.20 m.), which is almost exactly 
the area desired, exceeding it only by six 
feet. Rooms of other dimensions have 
been drawn, but the propositions adopted 
seemed the best. The thirty-foot side 
should of course have the windows, and the 
narrower dimensions, twenty-three feet, 
correspond therefore to the depth of the 
room. - 

I offer herewith six studies of possible 
arrangements of the unit room which the 
preceding discussion establishes. The six 
plans are for convenience, though some- 
what arbitrarily, named Histology, Anatomy, 
Physiology, Chemistry, General Chemistry and 
Zoology. Little need be said about these 
plans, because they are in the main self- 
explanatory. Various dispositions of the 
windows are indicated, but possibly three 
pairs of double windows would be better 
than any of the arrangements on the plans. 
Experience has led many scientific men ‘to 
doubt whether any architect knows the 
meaning of the term ‘a sufficiently lighted 
laboratory.’ We have all seen inade- 
quately lighted laboratories, but if an 
over-lighted laboratory exists anywhere in 
the world, I have yet to hear of it. As to 
the doors, it may be suggested that, in order 
to provide for a future possible subdivision 
of the room, the wall should be so built as 
to allow two doors, one towards each end 
of the room ; one door space might be built 
up until needed. Doors are indicated by 
which adjacent rooms are directly con- 
nected. It might be preferable to arrange 
the rooms in pairs, a8 indicated by the dis- 
tribution of the doors in the plans for general 
chemistry and zoology. 

In histology the students are placed in 
four rows of six each, and a special table is 
provided for the instructor; a large black- 
board is called for on one wall, where it 
can be easily seen by all the students 
from their seats. The front edge of a table 
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in the fourth row is only fifteen feet from 
the windows. Every student will be able 
to obtain unobstructed light for his micro- 
scope, especially if the windows are high 
enough. In anatomy there are four dissect- 
ing tables, a blackboard, cabinet, sink, ete. 
In physiology the students are assumed to 


work in pairs, two pairs at each table; 


hence the design shows six long tables, with 
@ separate sink for each pair of workers. 
In chemistry the tables are eight feet by two, 
with a separate sink for each student; as 
the men usually work standing, the tables 
are placed closer together, and since two 


students are calculated to a table, twelve 
tables are provided. The whole or part of 
one of the spaces marked ‘ Cabinet’ in this 
plan, as in general chemistry may be made 
into a hood. General chemistry shows the 
more usual grouping of the chemical desks. 
back to back, with one sink for four 
desks. Finally zoology shows an arrange- 
ment which is preferred by many, the tables 
forming rows at right angles to the line of 
windows. In many respects this arrange- 
ment is favorable. A special advantage is 
that, without overcrowding, it permits the 
addition of three tables, upon which appa- 
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ratus may be placed which israther for gen- 
eral and common than for personal use. 

A candid examination of these six plans 
will, I hope, convince the reader that the 
proposed unit-room provides thoroughly 
convenient, but not excessive, accommoda- 
tions for twenty-four students, and that the 
students may be distributed in many differ- 
ing ways, according to special needs. It 
has not seemed worth while to pursue these 
plans further, with a view of showing how 
a smaller number ofadvanced workers could 
be disposed. The solution of such a problem 
is so simple as not to require illustration. 
If such a room is to be used for a collection, 
two cases could be arranged along the side 
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there are two symmetrically placed wings, 
which, building space permitting, can be in- 
definitely extended, whenever enlargement 
shall become necessary. The second study, 
by myself, is merely a modification of the 
first: the size of the unit room is 23x30 
feet, one room being drawn subdivided for 
assistant’s use; the main building has been 
lengthened in order to provide small rooms 
near the lecture hall, and to increase the 
distance between the wings so as to secure 
better light; in order not to increase the 
floor space the wings are drawn shorter. 
Neither of these studies is to be regarded 
as more than a preliminary sketch, which 
needs competent revision and modification 
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wall, and if there are three windows, two 
sets of double cases could be placed against 
the space between the windows and run into 
the room as do the double rows of tables in 
the zoology plan. 

In conclusion, attention is asked to the 
two studies fora floor plan. The first study 
is by Professor W. T. Porter, of the Harvard 
Medical School, to whose generous courtesy 
I am indebted for the opportunity to pub- 
lish the plan for the first time. In this 
study the unit size adopted is 20x 380 feet, 
but I have Dr. Porter’s permission to state 
that he considers 23x30 feet preferable. 
In this study there is a central large lecture 
room connected with the main building, and 
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by a professional architect before it can 
become practically available. They suffice, 
however, for the purposes of this article and 
to illustrate the construction of a laboratory 
upon the unit system. 

Cuarues 8. Minor. 


HARVARD MEDICAL SCHOOL, BOSTON, 
February 18, 1901. 


THE NEW YORK STATE SCIENCE TEACHERS? 
ASSOCIATION. 

Tue fifth annual meeting of the Asso- 
ciation was held at the University of Roch- 
ester, on Friday and Saturday, December 
28 and 29, 1900, about two hundred mem- 
bers and others being in attendance. The 
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officers for the meeting were Charles Wright 
Dodge, University of Rochester, president ; 
Albert P. Brigham, Colgate University, vice- 
president; O. C. Kenyon, Syracuse High 
School, secretary-treasurer. 

After brief remarks by the retiring presi- 
dent, LeRoy C. Cooley, of Vassar College, 
an address of welcome by President Rush 
Rhees, of the University of Rochester, and 
the introduction of the president-elect, the 
opening address on ‘The Method of Science 
and the Public Schools’ was delivered in 
the general session by Professor S. A. 
Forbes, of the University of Illinois. The 
speaker held that while the methods of 
study pursued by the chemist, the physicist 
and the biologist in their various fields of 
investigation are by no means identical, 
there are certain underlying features com- 
mon to all, and these may be abstracted 
and generalized and called the method of 
science. This does not mean mechanical 
manipulations of tools or of apparatus of 
any sort, but is essentially psychological in 
its nature. The study of this method is 
the study of the scientific mind while en- 
gaged in the pursuit of science. The appli- 
cation of the method was illustrated by 
descriptions of the mode of procedure fol- 
lowed in several recent pieces of investiga- 
tion. The paper criticized much of the 
present science teaching in the schools as 
being unsuited to train the mind of the 
pupil in the mental operations of independ- 
ent observation, classification, generaliza- 
tion, deduction and experiment which are 
the essential features of the scientific 
method. 

The section meetings began on Friday 
afternoon. In the section of physics and 
chemistry Professor Henry 8. Carhart, of 
the University of Michigan, gave an address 
on ‘The Place of Physicsin a Liberal Edu- 
cation.’ As one of the oldest and most 
fundamental of the sciences, physics should 
have a prominent place in a general plan of 
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liberal education; its intrinsic interests 
make it attractive to those who study it; 
its laws are capable of exact quantitative 
statement, and it thus furnishes, with the 
reasoning involved, an excellent instrument 
of education ; its applications to practical 
and every-day life are so numerous and so 
important that every intelligent citizen 
should have a good general knowledge of 
the subject; it ought, then, to be a part of 
every high-school course. 

Following the paper, Professor Edward 
L. Nichols, of Cornell University, described 
a number of devices useful for demonstra- 
tion purposes in physics. These were (1) 
an apparatus for showing, in a semi-quanti- 
tative way, the expansion of air at con- 
stant pressure; (2) floats adjusted to show 
the phenomenon of maximum density of 
water; and (3) the torsion balance electro- 
meter. 

Before the section in biology, Professor 
Frederic 8. Lee, of Columbia University, 
spoke on ‘The Teaching of Physiology in 
Secondary Schools.’ Dr. Lee advocated a 
broader view of the subject than most 
teachers in secondary schools possess. 
Physiology is the science of the life proc- 
esses in all organisms, not merely those 
of the human body. As the basis of all are 
the vital functions of protoplasm, and of 
these the pupil ought to have a clear con- 
ception. Plain distinctions should be made 
between gross and minute anatomy on the 
one hand and physiology on the other, and 
only so much of structure should be taught 
as will serve to elucidate function; the 
idea of physiology proper must be kept 
paramount. Instruction by practical ex- 
periments performed by the pupil or, fail- 
ing this, demonstrations by the teacher was 
urged. The number of good laboratory 
manuals suitable for use in seconday schools 
now makes such a method entirely fea- 
sible. Physiology should follow physics 
and chemistry in the curriculum. Teach- 
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ers were urged to inform themselves as to 
the true status of the alcohol question since 
most of the statements in the text-books 
are misleading. 

In the same section Professor W. J. 
Beal, of Michigan Agricultural College, 
read a paper on ‘ How shall a Young Per- 
son Study Botany?’ The paper opened 
with a very interesting account of the 
reader’s experience asa pupil of Agassiz 
and of Gray—“The work with Agassiz 
helped me more than that of any other 
teacher with whom I ever came in contact, 
and yet no teacher ever told me so little.” 
The paper advocated the study of plants 
rather than the study of books about 
plants; the examination of many related 
species instead of so many isolated ‘ types.’ 
The use of the compound microscope ought 
not to be learned until the latter part of 
the course. The formation of an herbarium 
was discouraged. The paper contained a 
list of most suggestive and interesting 
topics for individual work for beginners. 

Professor W. M. Davis, of Harvard Uni- 
versity, addressed the earth science section 
on ‘ Practical Experiments in Physical Ge- 
ography.’ Laboratory work for demonstra- 
tion purposes is most important in this sub- 
ject, and schools should have proper facili- 
ties for it, including sufficient room for prac- 
tical work, flat roof for sky observations, 
basement room for experiments with earth 
and water, as well as an abundant supply 
of models and charts. The schedule of 
daily work should be so arranged as to pro- 
vide for these practical exercises, just as 
in physics and chemistry. The exercises 
should include the study of the earth as a 
globe, the atmosphere, the oceans and the 
land. The study of the land must be of a 
kind which will lead pupils to understand 
what they see in a landscape. Geography 
ought to serve some other purpose than the 
education of post-office clerks and express 
messengers. The study should extend 
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through successive school years, and the 
speaker suggested that a committee of mem- 
bers of the Association plan a course in the 
subject to extend through as many years as 
seem suitable. Stress was laid upon the 
proper training of the teacher. The prep- 
aration of local guides for field work was 
strongly urged. 

The ‘ Significance and Limitations of Na- 
ture’ was discussed in the section in nature 
study by Professor Stanley Coulter, of Pur- 
due University. 

Dr. Henry A. Kelly, of the Ethical Cul- 
ture Schools in New York City, spoke on 
‘Synthetic Nature Study.’ The object of 
nature work is to interest the child in 
natural objects and phenomena rather than 
to give him definite courses in elementary 
science, to develop a sympathetic apprecia- 
tion of living creatures and to encourage 
habits of observation and comparison. 
Too great emphasis is placed upon analysis 
in much of our school work, especially in 
the object lessons. More attention ought 
to be given to synthetic, creative work. 
This end may be accomplished by select- 
ing for study topics which are naturally 
related. Productive results are often ob- 
tained by combining nature study with the 
work in literature. 

After the section meetings a general ses- 
sion was held to listen to a discussion of 
the question, ‘What does the College In- 
structor wish the Scientific Student to 
know and to be able to do when he enters 
College?’ The speakers were Professors 
Nichols and Carhart for physics, Coulter 
for biology, Beal for botany, Lee for physi- 
ology and Davis for physical geography. 
The trend of opinion was to the effect that 
unless the student could have proper in- 
struction in methods from a competent and 
well-trained teacher during his high-school 
course, he had better enter college with- 
out any previous study of science. 

The evening session on Friday was held 
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in the new gymnasium at the University. 
The members of the Association, faculties of 
the University, the Theological Seminary 
and the Mechanics’ Institute, members of 
the Academy of Science and of the Engi- 
neering Society, together with a number of 
guests assembled to listen to addresses by 
Professor J. B. Johnson, of the University 
of Wisconsin, and Dr. Robert H. Thurston, 
Director of Sibley College, Cornell Univer- 
sity. The former spoke on ‘ The Scientific 
Basis of Modern Industry.’ By modern in- 
dustry is meant the entire productive activ- 
ities of the machine-using nations. Since 
the introduction of the steam engine the 
world has made more progress than in all 
its former history. The steam engine does 
as much work in a year as all the men in 
the land could doinacentury. Without 
knowing the real essence of things—gravity, 
heat, light, electricity—we can know in 
some degree the laws of their action, and 
this knowledge is scientific. The effect of 
this knowledge has been to revolutionize 
industrial methods. Scientific education is 
to-day the foundation of all material pros- 
perity, hence industrial education on a 
scientific basis should receive the most lib- 
eralencouragement. Germany has been the 
first nation to recognize the importance of 
this work, and now the technical schools of 
that country are of the same educational 
rank as the great universities. The ap- 
plied scientist must be a specialist, and must 
be given facilities for investigation if dis- 
coveries are to be made which shall extend 
our knowledge of the forces of nature and 
adapt their actions to human needs. 

Dr. Thurston’s address was entitled ‘The 
Citizen, his Schools, his Industries, his 
Life.’ Dr. Thurston emphasized the in- 
creasing need of every citizen to be educated 
and to be aided by the State to secure and 
maintain the best possible position among 
his fellow men, for individual effort alone 
avails much less now than when competi- 
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tion was less severe. The material prog- 
ress of a nation may be measured by its con- 
sumption of iron and steel. A better gauge 
of advancement is the progress of higher 
education as supplementary to that of the 
common schools, particularly the develop- 
ment of the modern forms of technical 
school and the scientific departments of our | 
colleges and universities. A comparison 
of statistics shows that during the century 
just closed there was a parallel advance in 
the development of technical education, the 
growth of that product of industrial ac- 
tivity which represents permanent wealth, 
the increase of national wealth, both aggre- 
gate and per capita, and the wealth which 
is secured by the people as wages. The 
larger educational insitutions of this coun- 
try now graduate yearly about a thousand 
students trained in the applied sciences. 
‘The compulsion which has brought about 
this immense development of higher educa- 
tion has consisted of three main elements : 
(1) that ability attained, through increased 
and more widely and uniformly distributed 
wealth, on the part of the people, to secure 
higher education, which always marks such 
progress as we have traced in our material 
evolution; (2) that constantly growing de- 
mand for more generally learned men in 
the professions, including now the con- 
structive professions; (3) that constantly 
growing and increasingly intense demand, 
in all industrial vocations, for a scientific 
basis for all industries and for highly 
trained, learned men in all great enter- 
prises and in every system of industrial 
production. But all these elements of the 
aggregate compulsion rise out of and ac- 
company the evolution of the modern in- 
dustrial system, which, in turn, is based 
upon that progress in civilization through 
the work of the inventor, the mechanic 
and the man of science, which is giving us 
such marvelous accumulations of material 
wealth, with all its higher accompaniments 
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in the realms of the sciences, the litera- 
tures and the arts, fine, useful and es- 
thetic.”” For the past thirty years the 
demand for mechanical engineers has been 
increasing at a remarkable rate and is 
likely to continue. The sciences will more 
and more become the foundation for all in- 
dustrial occupations, hence, scientific edu- 
cation should be begun in the preparatory 
schools, and instruction should be given by 
teachers who have received adequate train- 
ing. “One great mind lost to the world 
through lack of the higher education which 
it is capable of utilizing is a more grievous 
loss than sunken fleets. * * * One great 
exploiter of scientific knowledge counts for 
an army, for he makes effective an army, 
saves a country from ruin, raises a nation 
to previously unimagined heights, confers 
the comforts of the highest civilization 
upon the people, or gives his fellow men 
leadership toward hitherto unexplored 
realms of wisdom, knowledge and oppor- 
tunity. The grandest financial expendi- 
tures by the state.are those which develop 
new moral, intellectual and physical forces 
for the benefit of the nation.” 

After the addresses a reception was given 
by the Trustees of the University for the 
Association and guests. 

The section meetings were resumed on 
Saturday morning. In the section in 
physics and chemistry John S. Shearer, of 
Cornell University, spoke on the ‘ Relation 
between High Schools and College Courses 
in Physics.’ Struck by the fact that in the 
elementary college courses in physics those 
students who had received no previous 
training in the subject were capable of doing 
quite as good work as those who had taken a 
- preparatory course, the speaker made a care- 
ful study of the average standing of the 
two groups of students and found that those 
in the. second stood only about three per 
cent. higher than those in the first group. 
Among the apparent causes of this condi- 
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tion the following were mentioned: For- 
mule are memorized without any clear 
understanding of their meaning; problems 
are solved by rule of three as a substitute 
for careful analysis; the student is carefully 
shielded from the real difficulties of the 
subject; the idea is too prevalent that 
physics pertains only to the class-room and 
the laboratory and has no connection with 
actual affairs; the habit of self-reliance in 
testing things by experiment and by deduc- 
tion from known laws is not developed. In 
a word, poor teaching is at the bottom of it 
all. 

‘The Manual Training of Chemistry’ was 
the title of a very practical paper written by 
Professor William E. Bennett, of the Roch- 

“ester High School. The manual training 

of the trade school is purely utilitarian. It 
aims to develop manipulative skill to the 
point of being automatic or reflex, while 
in the larger and better sense such training 
should also stimulate mental activity and 
equip the student to cope with unexpected 
difficulties. This he can do only if he 
understands the reasons for each step in 
the progress of his work. Chemistry, with 
its delicate operations and manipulations 
was claimed to be one of the best disci- 
plines to develop the faculties involved. 

In a paper on ‘ The Relative Value of the 
Qualitative and the Quantitative in Labora- 
tory Work,’ Professor W. C. Peckham, of 
Adelphi College, Brooklyn, held that the 
greater part of laboratory work in physics 
should be quantitative in character and 
that the deductive method of presentation 
is preferable in high-school work. 

Dr. Henry R. Linville presented in the 
section in biology a paper entitled ‘The 
Framing of a Course in Biology for Un- 
trained Minds: a Discussion of Principles.’ 
The writer stated what he considered 
should be the main features of such a 
course and described the work planned for 
the boys from the ‘East Side’ in New 
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York City, outlining the course of study 
and method of work in zoology in the De- 
Witt Clinton High School. 

‘Zoology in Secondary Education’ was 
discussed by Professor Jacob EH. Reighard, 
of the University of Michigan. Professor 
Reighard held (1) that science teaching in 
secondary schools should have for its object 
the developing of scientific method (intel- 
lectual) rather than the imparting of infor- 
mation, and that it should be disciplinary 
rather than technical; (2) that biology 
does not resolve itself in the final analysis 
into physics and chemistry ; that it is a 
distinct science with its own principles, 
and that its intellectual methods are there- 
fore distinctive and different from those of 
physics and chemistry; (3) that the intel- 
lectual methods of the biological sciences 
are like those employed in the historical, 
social and other humanistic sciences; (4) 
that properly conducted biological work in 
secondary schools therefore affords the best 
possible training in those intellectual meth- 
ods which are of the most value to the 
future citizen, for it trains for citizenship ; 
(5) that the biological sciences are homo- 
geneous, in the sense that there is no neces- 
sary sequence of parts, and, aside from 
practical considerations, their study may 
be taken up at almost any part and pursued 
in any order of parts. The paper also 
dealt with the question, What biology is it 
possible to teach in secondary schools, and 
what parts of the subject are of highest 
training value? 

In the earth science section Professor F. 
M. MeMurry, of Teachers College, Colum- 
bia University, spoke on ‘ Controlling Ideas 
in Geography Work in the Grade,’ main- 
taining that the basal units of. geography 
ought to be taught far more fully than has 
heretofore been the case, that the proper 
presentation of these units calls for numer- 
ous excursions and the type treatment of 
topics, that the latter provides for far more 
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frequent and effective reviews than have 
been customary, and that there is an ex- 
tensive causal sequence in geography, the 
beginning point being physiographic and 
climatic conditions. 

Professor Albert P. Brigham, of Colgate 
University, followed with an address on 
‘The Personal Equipment of Teachers of 
Geology and Geography.’ The teacher 
should feel genuine interest in his work and 
ought to have had as much field experience 
as possible, including detailed and care- 
ful observation and description. Verifica- 
tion in the field of the results obtained by 
others should also be practised. The ac- 
quirement of full knowledge of some one 
phase of the subject is highly desirable. 
The economic bearings of the subject ought 
not to beneglected. Acquaintanceship with 
other workers in the same field is to be cul- 
tivated, and attendance at meetings of 
scientific societies should be both a duty 
and a pleasure. The teacher needs also to 
possess a well-selected library and to be 
familiar with its contents. 

The last paper in the section was by Pro- 
fessor Amos W. Farnham, of the State 
Normal School, at Oswego, on ‘ The Purpose 
of Geography.’ It is the purpose of geog- 
raphy to take into account all those phys- 
iographice elements, ina related way, which 
are of use to man, and those, also, which 
hinder his progress. The child regards the 
various earth forms of his environment as 
sources of enjoyment and of interest. 
Later, he learns the economic importance 
and the physiographic effect of climatic 
changes, rainfall, the flow of streams, the 
amount of sunshine, the effects of drought 
and soon. G eography cultivates the pupil’s 
intellectual processes, stimulates his emo- 
tional nature, and leads him to realize man’s 
dependence upon, as well as to understand 
his control over, the forces of nature. 

In the nature study section, E. Howard 
Eaton, of the Bradstreet Preparatory School 
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for Boys, Rochester, spoke on ‘ Birds in 
Nature Study.’ The rapidly increasing 
study of birds and bird-life is due, in part, 
to the general awakening of interest in na- 
ture; but there is also a wide-spread feel- 
ing that the number of our native birds is 
decreasing very rapidly, and that it is only 
by instructing the rising generation in the 
value of birds and the ways of protecting 
them that we can hope to preserve the 
varied, beautiful and highly beneficial 
species which are disappearing before the 
onward march of railroads, telegraph 
wires, plate-glass windows, electric lights, 
milliners, wood-choppers, ditch-diggers, 
English sparrows, murderous boys and 
untutored men. There is, moreover, a 
great inherent value in bird study. Chil- 
dren are interested in life, and birds are 
the most alive of allanimals. Their highly 
specialized structure and life activities, 
their motion, song, language, arts, archi- 
_ tecture, community interest, travel and 
personal traits are highly suggestive to the 
youthful mind. In this department of 
nature study there is also a chance of di- 
recting the dawning moral sentiments 
which can not be neglected. To tell chil- 
dren that life is sacred and that nothing 
that lives should be killed is weakly sensa- 
tional, irrational and insulting to the ruler 
of the universe. Boys should be taught 
why, when and what to kill; not never 
to kill. The teacher of bird study must 
know not merely technical biology, but also 
the natural history of birds, and teach the 
general structure, relations, habits, food, 
song, flight, and special adaptations of the 
different families of birds and the common 
individuals of each family. ~ Let the boys 
and girls become acquainted with our bird 
neighbors and their occupations, and when 
they know them as well as they do their 
own friends and recognize them as easily, 
then they will be good bird protectors. 
Mrs. Anna Botsford Comstock, of Cor- 
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nell University, discussed the subject of 
‘Nature Study and the Grade Teacher,’ 
describing the work being done in the 
State in the way of introducing nature 
study into the schools and mentioning the 
difficulties encountered in getting the work 
properly started, owing to the lack of prepa- 
ration on the part of the grade teachers. 
At the closing general session Professor 


Frank Carney, of Keuka Institute, pre- 


sented a paper on ‘The Moral Value of 
Science Studies,’ and John W. Spencer, of 
Cornell University, described ‘The Work 
of the Junior Naturalists’ Clubs.’ These 
clubs are composed of boys and girls in 
various parts of the State and were started 
for the purpose of developing interest in 
nature. The membership now includes 
several thousand. 

At the business meeting with which the 
session closed it was announced that forty 
new names had been added to the mem- 
bership roll and that the financial condi- 
tion of the Association was satisfactory. 
The following officers were elected: Prest- 
dent, Professor Franklin W. Barrows, 
Central High School, Buffalo; Vice-Presi- 
dent, Professor Frank M. McMurry, Co- 
lumbia University ; Secretary- Treasurer, Pro- 
fessor A. R. Warner, High School, Auburn. 

After adjournment many members took 
the opportunity to visit Ward’s Natural 
History Establishment, the works of the 
Bausch and Lomb Optical Company, the 
Eastman Kodak Company and other places 
of interest. 

Exhibits of scientific apparatus, museum 
and laboratory supplies, charts, ete., were 
made by Bausch and Lomb, Ward, Marine 
Biological Laboratory, Denton Brothers 
and others. 

The proceedings of the meeting will be 
published in full by the Regent’s Office in 
Albany. 

CHARLES WricHt DopGcE, 
Secretary. 


SCIENTIFIC BOOKS. 

Knowledge, Belief and Certitude, an Inquiry with 
Conclusions. By FREDERICK STORRS TURNER, 
B.A. (Lond.). London, Swan, Sonnenschein 
& Co. ; New York, The Macmillan Co. 1900. 
8vo. Pp. viii+ 484. Price, $2.25. 

This is a plain, straightforward bit of work, 
possessing the good qualities that, as a rule, 
mark first-hand thinking. Here and there Mr. 
Turner may be disposed to magnify his office 
in-somewhat naive fashion ; but he is so much 
in earnest that one can forgive him readily. 

The problem by which our author has been 
oppressed may be stated succinctly thus: 
What ‘is Real Knowledge? In addressing 
himself to its solution, Mr. Turner distin- 
guishes between what he calls ‘abstract’ and 
‘real’ knowledge. He finds that the former 
is common to the many disciplines indicated 
usually by the generic names science and 
philosophy. in this connection he says a num- 
ber of sane things about science, a majority of 
them, to be sure, quite familiar already. The 
manner in which he runs amuck among the 
philosophical dignitaries and their honored 
idols does him no small credit, if he be aware 
—which I do not think he is—of the enormities 
he commits. Some of*the references to psy- 
chology look suspiciously second-hand, and the 
cavalier treatment of Wundt hardly reassures 
one regarding Mr. Turner’s insight into con. 
temporary problems and tendencies. Yet, be 
this as it may, our author suffers nothing on 
the score of tradition; and, if he contrive to 
annoy some few, he will, for similar reasons, 
amuse a great many more. 

The portion of his book on which he lays the 
greatest store on the score of originality, is en- 
titled ‘ Real Knowledge.’ It may be of interest 
to note the precise import he bestows upon this 
rather optimistic phrase. For we all remem- 
ber the proverb about the place where angels 
fear totread. ‘Real Knowledge,’ then, is the 
“science of ends, of human causality, so far as 
man is a cause by his own will and according 
to his own design (351). * * * In all its 
stages the end both is, and leads to, real knowl- 
edge. * * * It seems to me that now in this 
knowledge of ends we have a full and sufficient 
answer to those psychologists and philosophers 
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who call in question the reality of the first fun- 
damental certitude, that of the Self.’’ (861-62). 
Thus, knowledge of the Self is ‘real knowl- 
edge.’ Again, ‘‘it is not too much to say that 
the knowledge of our own causal power is on a 
level with the most certain and the most impor- 
tant knowledge which we possess. This is real 
knowledge; compared with which mathemat- 
ics and metaphysics seem shadowy and unsub- 
stantial’ (886). With this the ‘nescience of 
science’ is to be sharply contrasted. ‘‘ Science 
is not a unity nor a system, but merely a gen- 
eral name for a number of separate sciences. 
All attempts to frame a tenable theory of the 
universe by means of abstract objective knowl- 
edge, or science, are necessarily doomed to 
failure’’ (439). On the other hand, positive 
conclusions are possible, to wit: ‘‘The first 
positive conclusion we have reached is that real 
knowledge is a state or mode of the conscious 
being of real living men and women. * * * The 
second positive conclusion is that this real know- 
ing is a knowing of real persons, real things, real 
events. * * * The third positive conclusion is 
that the knowing and the known are united in 
the reality ’’ (477-78). Such are Mr. Turner’s 
constructive results, so impressive to him that 
he ends, ‘‘not with a feeling of self-compla- 
cency, but with joyful confidence in the truth 
that has been revealed to me (479).”’ 


Needless to tell, all this happens to be one 
huge torepov mpérepov. Mayhap, human experi- 
ence must, by the very nature of the case, par- 
take of this character. Buta writer who would 
reveal the inwardness of ‘knowledge, belief 
and certitude’ can not be said to have solved 
his problem by the mere statement of a few 
among its obvious implications. No doubt, he 
may accomplish something along such a line— 
he may be assembling the factors involved. 
Just because this appears to be Mr. Turner’s 
situation, his interesting book would serve bet- 
ter than some pretentious manuals as an intro- 
duction to philosophy for students whose intel- 
lectual fates had been committed to a skilled 
teacher. For it is not given to every author to 
be so frank when he sees men as trees walking. 


R. M. WENLEY. 
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The Penycuik Experiments. By J. C. EwART. 
London, A.and C. Black. 1899. Pp. xciii + 
177. 


Experimental Contributions to the Theory of 
Heredity. A. Telegony. By J. C. Ewart, 
Proc. Royal Soc., Vol. LXV. 1899. Pp. 


243-251. 

Guide to the Zebra Hybrids, etc., on Exhibition 
at the Royal Agricultural Society's Show, York. 
By J. C. Ewart. Edinburgh, T. and A. 
Constable. 1900. Pp. 51. 

About ten years ago there was an agitation 
in England for the establishment of an institu- 
tion to experimentally test current theories re- 
garding the processes of evolution. A memorial 
was circulated, and signed by many eminent 
persons, but the castle—or rather menagerie— 
in the air which enthusiasts had built did not 
descend to solid ground. In the meanwhile, 
however, certain individuals were laying plans 
of their own. Experiments in breeding moths 
had already yielded remarkable results. The 
experimental method had become fashionable, 
at least in theory, and it seemed that there were 
large possibilities before those who had time and 
money at theircommand. Under these circum- 
stances it was, perhaps, not remarkable that 
Professor Ewart, aided and abetted by various 
friends, should have undertaken to breed equine 
hybrids to prove the validity or otherwise of 
the theory of telegony. But if the Penycuik 
experiments were thus anatural product of the 
times, they were for that reason the more timely, 
and all biologists may be thankful to the Scottish 
professor for having planned them so carefully, 
and carried them out so satisfactorily. 

And now that we have the published results 
before us, what of telegony? The evidence on 
which it rested, at least so far as the Equidee 
are concerned, is so thoroughly disposed of 
that it seems almost superfluous to discuss it. 
Professor Ewart did not start out with the prop- 
osition that telegony was absurd, and the state- 
ment that he wouldsoprove. Onthe contrary, 
whatever he may have thought of the doctrine, 
he gave it every chance. He also got results 
similar to those which had been held to prove 
telegony. Mulatto, a West Highland pony, 
had a foal by Matopo, a Burchell’s zebra. Sub- 
sequently Mulatto had a second foal by Benaz- 
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rek, a gray Arab. This foal, which, except 
telegony be true, had no zebra blood in its 
veins, hada number of stripes when a few days 
old. A figure of it is given, and it certainly has 
a very zebra-like appearance. At this point a 
less scientific investigator might have concluded 
that telegony was proved, and there was noth- 
ing further to be said. Not so Professor 
Ewart. He continued his researches, and in 
due time was able not only to show that such 
striping as that of Mulatto’s second foal was 
not uncommon in horses, but also to produce 
equally striped foals from mares which had 
never seen a zebra. 

In the course of the investigation, many facts 
of the greatest interest were ascertained. The 
hybrid between the Highland pony and Bur- 
chell’s zebra showed a striking likeness to the 
Somali zebra in the plan of its stripes. This is 
considered by Professor Ewart to indicate rever- 
sion, and in this connection excellent reasons 
are given for considering that the common 
ancestor of the various breeds of horses was 
striped, and that among zebras the Somali 
species is in many respects the most primitive. 

The whole question of reversion resulting 
from a cross is carefully discussed, and it is 
suggested when there is a sort of antagonism 
between the immediate parents or close ances- 
tors, the more or less remote ancestors might 
contribute more than their normal share to the 
new individual. That is to say, the two in- 
compatible parents annihilate one another, 
more or less, like the Kilkenny cats, and the 
ancestral traits, which otherwise would be 
crowded to the wall, come to the front. This 
sounds reasonable enough, but one may hazard 
a further suggestion that the two parents would 
contribute the same latent ancestral characters, 
but diverse modern ones, and so the characters of 
their common ancestor might be emphasized. 
Thus, let A be the characters of the common 
ancestor, and B and C the characters subse- 
quently acquired by the race represented by 
each parent. Then the union would be that of 
AB +- AC, which would give A the advantage, 
if for any reason B and C were less than or- 
dinarily powerful. Dr. Max Standfuss, in breed- 
ing hybrid moths (Hntomologist, 1900, p. 341), 
has found that the phylogenetically oldest 
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species appear to be prepotent over those of 
more recent origin. This may be understood 
if we represent the union as AA -+ AB, both 
contributing the same ancestral characters, and 
one the same modern ones as the ancestral. 

A very interesting point brought forward by 
Professor Ewart is, that in some cases reversion 
may lead to a sort of rejuvenescence. For in- 
stance, ‘‘If there are any puppies in a grossly im- 
bred litter that take after a good ancestor several 
generations removed, they invariably prove the 
strongest and best.’’ If there is any truth in 
the idea that in man physical vigor is correlated 
not infrequently with a certain rusticity of 
mind, it may be that the phenomenon is one of 
a similar kind. 


T. D. A. COCKERELL, 


East Las VEGAS, NEW MEXICO. 


Geological Survey of Canada, General Index to 
the Reports of Progress, 1868 to 1884. By D. 
B. Downe, B.A.Sc. Ottawa. 1900. Pp. 
475. 


In the terms of the prefatory note by Dr. G. 
M. Dawson, Director of the Geological Survey, 
‘‘the present General Index begins with the 
volume of 1863 for which an entirely new in- 
dex has been made, and embraces the succeed- 
ing reports to that of 1882-83-84 inclusive. It 
covers sixteen volumes and two short sum- 
maries, making in all 6,585 pages of text to 
which more than 31,000 entries are given. It 
thus provides a ready means of reference to 
practically the entire body of observations pub- 
lished by the Geological Survey up to the year 
1884.”’ 

From 1885 to the present time, ‘ Annual Re- 
ports’ have been issued by the Department, 
each of which is separately indexed. The ‘Gen- 
eral Index’ just issued forms publication No. 
638, of the Geological Survey and contains 475 
pages of text divided into three parts, viz: 

Part 1. Districts described in the several 
reports. 

Part 2. Special Examination. 

Part 3. The General Index. 

These include: (1) The reports analyzed geo- 
graphically and arranged under Provinces, 
Counties and Districts, so that under any 
county or district in a province, a list of refer- 
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ences to reports, arranged in chronological or- 
der, is given. (2) Ores, rocks, minerals or fossils, 
that have been subjected to assay, analysis, 
microscopical examination, that were scientific- 
ally described. (8) The general index of which 
the following are the principal points: the ar- 
rangement under a reference to a place being 
usually chronological, while under a subject 
references will be found alphabetically ar- 
ranged, or incase of common occurrences, as of 
iron, fossil, etc., localities may be grouped un- 
der provinces. 

The ‘Reports of Progress of the Geological 
Survey of Canada’ and the ‘ Annual Reports’ 
of the same contain a vast amount of useful 
and practical information on the mineral and 
other natural resources of the Dominion, as 
do also the maps which accompany these 
reports, giving in a graphic form the leading 
geological features of the territory included. 
This ‘General Index’ is therefore hailed with 
delight not only by all who are interested in 
the resources of the great Dominion as a work 
which gives ready reference to the various 
economic products in a series of volumes con- 
taining 6,585 pages of text, but also by all 
students in science who may desire to carry on 
further researches in the various districts com- 
prised in the reports treated. The amount of 
time henceforth to be saved in searching for 
information on the thousand and one points 
referred to in each of the volumes indexed 
cannot be over-estimated, and all persons into 
whose hands this index falls will bless its pro- 
jector as well as author. An index to all the 
geological maps referred to in the Reports may 
be found under the word ‘ Maps.’ 

Mr. Dowling’s index will also be of special 
value for bibliographic references, as the work 
performed by various officers of the Geological 
Survey from 1866 to 1885 falls under the name 
of each officer ; and, as the readers of the Ottawa 
Naturalist are aware, in Vol. XIV., No. 6, of 
that Magazine for September, 1900, Mr. Dow- 
ling gave a chronological index to the field 
work done by the officers of the Survey from 
its commencement to 1865, so that there is now 
available for ready reference a complete history 
of geological work done in Canada from 1843, 
the year when the Geological Survey of Can- 
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ada was instituted, to the present time. The 
price of the aboveis fifty cents. Copies may be 
obtained from the Librarian of the Geological 
Survey. H. M. Ami. 


THE CROTONS OF THE UNITED STATES.* 


THE United States species of Croton, as 
represented in the principal herbaria of the 
country, have been monographed by A. M. Fer- 
guson, formerly connected with the Missouri 
Botanical Garden, now at the University of 
Texas, whose paper, accompanied by ample 
analytic keys, and illustrations of all but the 
most commonly figured species, forms a rather 
thick octavo paper to constitute a part of the 
forthcoming ‘Twelfth Annual Report of the 
Missouri Botanical Garden,’ where the work 
was done. In addition to keys and synoptical 
headings, a citation of necessary synonymy and 
specimens examined, combined with short but 
clear descriptions, appears to ensure the easy 
understanding of the species of a genus that has 
always afforded a fair number of puzzles to the 
botanist. 


PROCEEDINGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


THE Proceedings of the 49th meeting of the 
American Association for the Advancement of 
Science, edited and published by the permanent 
secretary, L. O. Howard, make a handsome 
volume of 500 pages. The volume has asa front- 
ispiece a portrait of the late Edward Orton, who, 
it will be remembered, died before he was able 
to give the address of the retiring president at 
the New York meeting. The volume contains 
as usual the lists of past officers, the con- 
stitution of the Association and lists of mem- 
bers and fellows. There then. follow the ad- 
dress of the president, Mr. Grove Karl Gilbert, 
of the U. S. Geological Survey, and the pro- 
ceedings of the separate sections, including the 
addresses of the vice-presidents. The volume 
concludes with the reports of the secretaries 
and of the treasurer. It is gratifying to note 
that the membership at the time of the New 
York meeting was 1,921, as compared with 

* Ferguson, A. M. ‘ Crotons of the United States.’ 
(Printed in advance from the Twelfth Annual Re- 
port of the Missouri Botanical Garden.) Issued 
February 16, 1901. Pp. 41, pl. 28. 
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1,695 the year before. One rather unexpected 
result of the change in the time of the meeting 
from August to June has been a delay in the 
publication of the volume. Immediately after 
the adjournment of the meeting the members 
separated widely for their summer vacations ; 
those who did not go to Europe went into the 
field, and the secretaries of sections were among 
them. As a result it was impossible for the 
permanent secretary to get together the manu- 
script for a large part of the volume until after 
the return of the secretaries of sections and 
other members to their homes in the autumn. 
The volume was all in print, however, by De- 
cember and would have been distributed before 
January ist except for an accident in the 
bindery which again delayed the general dis- 
tribution. 
BOOKS RECEIVED. 

Proceedings of the American Association for the <Ad- 

vancement of Science, Forty-Ninth Meeting, held at New 

York, N. Y., June, 1900. L.O. HowARD. Easton, 


Pa., The Chemical Publishing Company. 1900- 
Pp. 409. 

Lecithoblast und Angioblast der Wirbelthiere. WHIL- 
HELM His. Leipzig, B. G. Teubner. 1900. . Vol. 
IV. Pp. 328. 


L’ Année biologique. YVES DELAGE. Paris, Schleicher 
Fréres. 1900. Pp. xxxi-+ 847. 

Report of the Census of Porto Rico for 1899. LIEUT.- 
Cont. J. P. SANGER. Washington Government 
Printing Office. 1900. Pp. 417. 

Electric Lighting. FRANCIS B. CROCKER... New York, 
D. Van Nostrand Company ; London, E. & F. N, 
Spon. 1901. Vol. II. Pp. vi-- 505. $3.00. 

Anatomy of the Cat. JAcoB REIGHARD and H. S. 
JENNINGS. New York, Henry Holt & Company, 
1901. Pp. xx + 498. 


SCIENTIFIC JOURNALS AND ARTICLES. 

The Journal of the Boston Society of Medical Sci- 
ences for January 15th contains ‘ Notes on the 
Occurrence of Anopheles Punctipennis and A. 
Quadrimaculatus in the Boston Suburbs’ by 
Theobald Smith, ‘Notes on Anopheles’ by 
Charles S. Minot, and ‘ Notes on Mosquitoes’ 
by F. P. Gorham. KE. R. Le Count presents a 
‘Report. on the Histologic Changes found in 
the Tissues of Animals Inoculated with Diplo- 
coccus Searlatinz (Class),’ stating that they 
differ from those noted in man by Pearce in 
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degree rather than character. A paper of 
very general interest is that on the ‘ Action 
of the Larynx in Relation to the Pitch of 
the Voice’ by Thomas Fillebrowne showing 
that the larynx should not rise with the pitch 
if one wishes to retain the vocal powers. 
There are a series of abstracts of papers pre- 
sented at the Indianapolis meeting of the Pub- 
lic Health Association as follows : ‘ Observations 
on Methods for the Detection of B. coli com- 
munis in Water’ by E. E. Irons, ‘ Variation of 
the Properties of the Colon Bacillus, Isolated 
from Man’ by W. W. Ford, ‘Thermal Death 
Point of the Tubercle Bacillus and its Relation 
to the Pasteurization of Milk,’ by H. L. Russel 
and E. G. Hastings, ‘A Note on the Disinfect- 
ant and Deodorant Properties of Ammonium 
Persulphide,’ by M. P. Ravenel and S. H. Gil- 
liland, and ‘An Inquiry into the Role of the 
Domestic Animals in the Causation of Typhoid 
Fever,’ by W. R. Stokes and John S. Fulton. 


In The Popular Science Monthly for March 
Simon Newcomb continues his ‘Chapters on 
the Stars’ this instalment being devoted to 
statistical studies of proper motions, concluding 
that, so far as we can judge, our own system is 
near the center of the stellar universe. R. H. 
Thurston considers ‘The Law of Substance,’ 
substance being what we are familiar with as 
‘matter.’ Dudley Allen Sargent discusses 
‘The Height and Weight of the Cuban 
Teachers ’ who were in Cambridge last summer, 
showing that in these points they fall below the 
average of our own teachers. The reasons for 
this and the remedy are suggested. Hudson 
Maxim treats of ‘Throwing a High Explosive 
from Powder Guns’ considering that this prob- 
lem and that of firing high explosives through 
armor plate have been successfully solved. 
Harold W. Fairbanks describes ‘ Pyramid 
Lake, Nevada’ and its curious tufaceous for- 
mations, and William H. Hobbs deals with 


‘The Geologist Awheel’ believing that topo- | 


graphical work may be greatly expedited by 
the use of the bicycle. ‘The Formation of 
Habits in the Turtle’ by Robert Mearns Yerkes, 
describes a series of experiments showing how 
a turtle learned, or acquired, the shortest route 
around a numter of obstacles to its nest. In 
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‘The Science of Distances,’ being the address 
of the President of the Geographical Section 
of the British Association, George S. Robertson 
shows how steam and electricity have shortened 
the time between distant places and hints at 
what may be hoped for in the future. Finally 
Havelock Ellis continues ‘A Study of British 
Genius,’ this instalment being devoted to a 
consideration of the influence of birth and race. 
Perhaps the most interesting of the brief articles 
are those discussing the relations between the 
Government and science. 


SOCIETIES AND ACADEMIES. 
GEOLOGICAL SOCIETY OF WASHINGTON. 


THE 110th meeting was held at the Cosmos 
Club, February 13, 1901. The following papers 
were presented : 


Age of the Coals at Tipton, Blair County, Penn- 
sylvania: Mr. DAVID WHITE. 
It was shown that. the coals occur in a down- 
faulted block of coal measure beds surrounded 
by Pocous strata. 


Production of the B. & M. Plant at Great Falis, 
Montana: Mr. R. H. CHAPMAN. 
A view of the reduction works was shown 
and specimens of the copper products ex- 
hibited. 


Notes on Two Desert Mines in Southern Nevada 
and Utah: Mr. S. F. EMMONS. 

The Delamar mine is situated on the western 
slopes of the Meadow Valley Range in south- 
eastern Nevada. Its ore-body occurs in a 
heavy series of quartzite beds of Cambrian age, 
that strike in a northwesterly direction and dip 
23° southeast. The so-called vein is a fracture 
plane whose strike varies but slightly from that 
of the enclosing quartzite, but its dip is 70° to 
80° to the northwest, or nearly at right angles 
to the strata. It neither has vein-filling, nor is 
it mineralized to any considerable extent, but 
has zones or chimneys of crushed quartzite 
along it that have been mineralized and carry the 
ore values. Two granite-porphyry dikes about 
30 to 40 feet in width run nearly at right angles 
to the main fracture, and are crossed by a nar- 
row dike 6 to 10 feet wide of basic lamprophyric 
rock, so decomposed that its mineral composi- 
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tion is difficult to recognize. It is sometimes 
called ‘gouge’ by the miners. The main frac- 
ture plane follows this dike, generally within 
its walls. The principal ore-chimney is a zone 
of crushed quartzite around the intersection of 
this dike and fracture plane with the first 
granite porphyry dike, where it approaches most 
closely to the second. All the dikes show 
evidences of deformation since their intrusion. 
Smaller ore bodies are found in the hanging 
wall of the dike to the northward and gener- 
ally only a few feet in width, while the greater 
ore chimney, which is divided into four 
parts by the intersecting and practically barren 
dikes, has an area of about 200 feet square in 
horizontal section. The ore is an intensely 
crushed quartzite, recemented and largely re- 
placed by silica, so that often nothing of the 
original granular structure of the quartzite is 
distinguishable. The unoxidized ore shows, 
besides quartz, only a little finely divided py- 
rite, very little microscopic chalcopyrite and 
some telluride in spots.. The interesting fea- 
ture of the mine is the variation in the tenor of 
its ore, whose values are mainly in gold, the 
bullion being only 300 fine. In a broad general 
way it may be said that the values increased 
downwards to the 700-foot level from $20 to 
$40 and often to $70, to the ton, small lots 
running very much higher. From there down- 
wards the values have decreased to about $6 
or $8 at the tenth level, and to only $1 to $3 
dollars at the fifteenth and sixteenth levels. 
It is evidently a case of enrichment by gradual 
leaching down of the precious metals, but as 
the country is so dry that there is never any 
moisture in the mine, it must be assumed that 
this leaching took place in an earlier geologic 
period, when there was greater precipitation ; 
presumably during the Bonneville period. 

The Horn silver mine, in southwest Utah, 
occurs in a region of very much more compli- 
cated geological structure. The Grampian 
Hills at the south end of the San Francisco 
Mountains consist of more or less erystalline 
Paleozoic limestone into which a monzonite 
mass (locally called syenite) has been intru- 
ded in stock-like form. A broad contact 
zone between limestone and monzonite (locally 
called andesite) is made up of a dark brown 
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rock, consisting mainly of garnet with many 
other contact minerals, notably, a white, fibrous 
tremolite (locally called needle spar). 

Opposite the mining hamlet of Frisco, an 
east and west fault has cut through limestone 
and monzonite, raising the latter so that it 
abuts against the former. Along the east base 
of the hills is a later fault plane, running mag- 
netic north and south, along which more re- 
cent andesitic breccias form the hanging-wall, 
and limestone or monzonite, as the case may 
be, the foot-wall, the fault plane having a steep 
dip to the eastward. It is this fault plane that 
constitutes the Hornsilver vein. The fault fis- 
sure or zone varies in width from a maximum 
of 90 feet down to one or two feet, and has 
been opened to a depth of 1,600 feet. It is by 
no means all ore, but consists in great measure 
of crushed wall-rock, limestone or andesite, as 
the case may be, but so much altered that its 
original character is difficult to determine. 
The ore bodies which have been of great size 
were largely replacements of this material. It 
is well known that in its early history, about 
1880 to 1885, the mine produced enormous 
masses of rich silver-lead ores and paid some 
four millions in dividends in spite of high costs 
of production, due to its situation in’ the midst 
of the desert. 

The interesting feature to which the speaker 
called attention is that whereas neither copper 
nor zine was recognized as a constituent of the 
ore in the upper levels, the main values of late 
years have ,been found in a very rich body of 
copper ore, largely copper glance, extending 
from 650 down to 750 feet. Moreover, at 500 
feet, zinc minerals began to show in small 
amount, and now in the lower levels the largest 
ore masses carry 40 to 50 per cent. of zinc, 
with 6 or 8 per cent. of silver, it being esti- 
mated that they have 300,000 tons of this ore 
in sight. In the deeper part of the mine, while 
the fault zone holds its width in the main chim- 
ney, the ore values have shrunk below the 
workable point. This is evidently another in- 
stance of the leaching down and concentration 
into the middle levels of the mine of the more 
soluble salts of copper and zinc, and their 
reprecipitation in more or less segregated 
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The Asphalt and Bituminous Rock Deposits of the 

United States: GEO. H. ELDRIDGE. 

The asphalts, by this meaning the several 
varieties of purer hydrocarbon compounds, such 
as uintaite, grahamite, ete., occur in vein form 
in rocks of Ordovician, Carboniferous and Ter- 
tiary ages. They are found in West Virginia, 
Indian Territory, Colorado, Utah and Cali- 
fornia. The most remarkable veins are in Utah 
near the Colorado line, where a maximum 
width of 18 feet and an uninterrupted length of 
10 miles for a single vein have been observed. 
In California they occur in proximity to the 
developed oil fields, and the material is here of 
softer nature than that found in the veins of 
Utah and elsewhere. Where the veins occur 
in shales they are irregular and interrupted. 

The bituminous rocks embrace both sand- 
stones and limestones. The limestones as yet 
known are confined to Indian Territory, Texas 


and Utah; in Texas, in the upper part of the | 


Ordovician, and in Utah, in the* Green River 
Tertiary formation. Those of Indian Territory 
are conspicuous for their thickness and extent. 
At one point a bed of 350 feet, impregnated 
from bottom to top, was observed, having a 
lineal extent of something over two miles, with 
considerable variation in the thickness of the 
bed. Bituminous sandstones are the most 
generally distributed in the United States, 
occurring of especial richness in Kentucky, 
Indian Territory, and in the Coast ranges of 
southern California. The percentage of bitu- 
men contained in these rocks varies up to a 
maximum of 14 in the limestones and 20 in 


the sandstones. 
F. L. RANSOME, 


DAVID WHITE, 
Secretaries. 


BIOLOGICAL SOCIETY OF WASHINGTON. 

THE 335th meeting was held on Saturday 
evening, February 23rd. 

Under the head of notes, B. W. Evermann 
spoke of the aquatic vegetation observed dur- 
ing the winter at Lake Maxinkuckee, IIl., say- 
ing that it remained green and flourishing at a 
late date. The manner in which the reproduc- 
tive buds were formed on the species of Pota- 
mogeton and Valisneria was described, and it 
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was stated that it was these buds of the wild 
celery that were sought after by the coots and 
ducks. 

W. H. Ashmead stated that the examination 
of the Hymenoptera collected by Trevor Kin- 
caid of the Harriman Alaskan Expedition had 
raised the number of species known to occur 
in Alaska from 28 to 318, 195 of which were 
new. Four European species were noted for 
the first time as occurring in Alaska, while 30 
of the genera had never before been reported 
in North America. 

E. L. Morris exhibited photographs of four 
new species of Plantago stating that these pic- 
tures, which were remarkable for their dis- 
tinctness of outline and detail, were for the 
purpose of supplying the U. S. National Mu- 
seum with accurate figures of types which be- 
long to other collections. 
| F. A. Lucas described ‘A Fossil, Flightless 
Auk’ obtained at Los Angeles, Cal., from beds 
stated by Mr. Dall to be of Upper Miocene, or 
Lower Pliocene age. The bird was repre- 
sented by only the proximal part of the hu- 
merus, but this showed it to have been some- 
what less ‘in size than the Great Auk and more 
highly specialized, the humerus being shorter, 
more flattened and more curved, with sharper 
muscular ridges than the corresponding bone 
in that species. The name Mancalla californi- 
ensis was proposed for the fossil auk, and its 
nearest living relative stated to be the Cali- 
fornia Murre. The specimen will be described 
in detail in the Proceedings of the U. S. Na- 
tional Museum. | 

W. P. Hay presented a paper ‘On the Dis- 
tribution and Classification of the North Amer- 
ican Crayfishes’ giving first a brief review of 
the classification of the Astacoidea in which 
four families were recognized—Eryonide, 
Homaride, Parastacide and Astacidz. In the 
Astacidze the three genera <Astacus, Camba- 
roides and Cambarus were described and their 
distribution commented on. 

The American species of Astacus and Cam- 
barus were then taken up and a few points on 
the life history of these animals were given. 
It was stated that the five groups of Faxon are 
natural and well marked and are worthy of 
subgeneric rank at least. Contrary to Dr. 
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Faxon’s belief, the author contended that the 
fifth group of crayfish, including southern 
United States and Mexican species, is the most 
generalized and resembles Cambaroides most 
closely.. This would seem to indicate that the 
theories of Huxley and Faxon to explain the 
distribution of the Astacide will not hold good 
and that the original home of the Astacine pro- 
genitors was in southern seas and invaded the 
continents from that direction. It was further 

“stated that the specialization of Cambarus is 
probably much more ancient than the special- 
ization of Cambaroides, and that the resemblance 
between Cambaroides and Cumbarus is accidental 
and does not indicate a close relationship. 

M. B. Waite spoke of the ‘Influence of Vege- 
tation on the Sand Formations of the Michigan 
Lake Shores,’ his remarks being illustrated by 
lantern slides. He showed how dunes may 
originate by the sand being at first held im 
check by grass, which grows upward and out- 
ward as the sand accumulates, and illustrated 
the gradual progress inland of dunes and the 
manner in which the sand moved slowly for- 
ward in great waves to overwhelm the adja- 


cent country. 
F. A. Luoas. 


' PHILOSOPHICAL SOCIETY OF WASHINGTON. 


THE 530th meeting of the Society was held 
February 16, 1901. Mr. R. H. Strother called 
attention to the fact there are now three proc- 
esses of making phonographic records that 
promise to be permanent, so that the early idea 
of making records of speech for posterity now 
seems feasible. 

Mr. R. A. Harris read a paper entitled, ‘A 
Few Questions in Hydrodynamics.’ This re- 
viewed briefly the kinds of problems in liquid 
wave motion which have been considered in 
articles and treatises on hydrodynamics. But 
its chief object was to point out the lack of at- 
tention given to oscillations in bodies-of water 
haying incomplete boundaries, although a some- 
what analogous subject, viz., that of the open 
organ pipe, had received much attention. The 
behavior of water in straits is also a neglected 
subject. The case treated by Airy really ap- 
plies only to motions in straits not extremely 
short, and where the bodies connected are com- 
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paratively deep. These and other hydrody- 
namical questions, it was contended, must be 
investigated before satisfactory progress can be 
made in the theory of tides. 

Mr. J. F. Hayford presented the ‘ Recent 
Progress in Geodesy,’ referring to the triangu- 
lation in progress on the 98th meridian; the 
connection of the principal United States and 
European stations by pendulum observations ; 
the connection recently made between several 
independent systems of precise levels, so that 
the elevations of some 4,000 places have now 
been published ; and the results of the calcula- 
tions of the axes of the terrestrial spheroid based 
on the United States observations. [This paper 
appeared in Sorence for March 8th.] A 
spirited discussion followed regarding the ac- 
curacy of the new and rapid base-line measure- 
ments, and the leveling between the Gulf of 
Mexico and the Atlantic Ocean. 

CHARLES K. WEAD, 
Secretary. 


AMERICAN MATHEMATICAL SOCIETY. 


A REGULAR meeting of the American Mathe- 
matical Society was held at Columbia Univer- 
sity, New York City, on Saturday, February 
23, 1901. About thirty persons attended the 
two sessions. The President of the Society, 
Professor Eliakim Hastings Moore, occupied 
the chair. The following persons were elected 
to membership: Professor John F. Downey» 
University of Minnesota ; Professor F. C. Ferry, 
Williams College; Mr. H. T. Gerrans, M.A., 
Oxford University; Mr. Edwin Haviland, Jr., 
New York City; Professor A. E. H. Love, Ox- 
ford University; Mr. V. R. Thyagarajaiyar, 
Bangalore, India. Two applications for mem- 
bership were received. 

The following papers were presented at this 
meeting: 

(1) Dr. H. E. Hawkes: ‘ Note on Hamil- 
ton’s determination of irrational numbers.’ 

(2) Professor E. B. VAN VLECK: ‘On the 
convergence of continued fractions with com- 
plex elements.’ 

(3) Dr. M. B. PorTEeR: ‘On linear homoge- 
neous finite difference equations, with applica- 
tions to certain theorems of Sturm.’ 
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(4) Professor L. E. Dickson; ‘Concerning 
real and complex continuous groups.’ 

(5) Professor E. O. Lovetr: ‘ An application 
of continuous groupstonon-euclideangeometry.’ 

(6) Professor E. O. Loverr: ‘ Contact trans- 
formations which change asymptotic lines into 
lines of curvature.’ 

(7) Professor H. B. Newson: ‘ Indirect cir- 
cular transformations and mixed groups.’ 

(8) Mr. W. B. Fire: ‘On metabelian groups 
that cannot be groups of cogredient isomor- 
phisms’ (preliminary communication). 

(9) Dr. EDwARD KasneR: ‘On algebraic po- 
tential curves.’ 

(10) Professor MAxIME BécHER: ‘Green’s 
functions in space of one dimension.’ 

(11) Dr. H. E. Hawxes: ‘Estimate of Ben- 
jamin Peirce’s linear associative algebra.’ 

(12) Dr. G. A. MILLER: ‘On holomorphisms 
and primitive roots.’ 

(18) Dr. EDWARD KAsNER: ‘Theorems on 
collinear lines in space.’ 

(14) Mr. C. W. M. Brack: ‘ Decomposition of 
a form in m variables in an arbitrary domain 
with respect to a prime ideal modulus.’ 

(15) Professor Maximm Bocusr: ‘An ele- 
mentary proof of a theorem of Sturm.’ 

(16) Dr. L. P. EisENHART: ‘Surfaces whose 
first and second fundamental forms are the 
second and first respectively of another sur- 
face.’ 

(17) Dr. L. P. Eis—ENHART: ‘ Possible triply 
asymptotic systems of surfaces.’ 

(18) Dr. H. F. Srecker: ‘On the determi- 
nation of surfaces capable of conformal repre- 
sentation upon the plane in such a manner 
that geodetic lines are represented by algebraic 
curves.’ 

(19) Professor MAXIME BécHER : ‘ Non-oscil- 
latory linear differential equations of the 
second order.’ 

The next regular meeting of the Society will 
be held on Saturday, April 27th. The Chicago 
section will meet at the University of Chicago, 
on Saturday, April 6th. F. N. CoLe, 

Secretary. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 


AT the meeting of the Academy of Science of 
February 18th, 1901, 23 persons present, Pro- 
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fessor J. L. VanOrnum read an address of gen- 
eral interest, summarizing the progress made 
in engineering during the nineteenth century. 

A paper entitled ‘Florida lichens,’ by Pro- 
fessor P. H. Rolfs, was presented by title. 

Professor F. E. Nipher showed two photo- 
graphic negatives, developed by an ordinary 
pyro developer. One plate had been exposed 
in a printing frame for 1,000 seconds at a distance 
of a meter from a 300-candle lamp. It was 
then treated for ten minutes in a chromic acid 
bath having ten drops of an eight-per-cent. solu- 
tion of chromic acid to three ounces of water. 
This treatment was in the dark-room. The 
plate was then developed in the dark-room. 

The exposure of the other plate had been 
equivalent to a tenth of a second at the same 
distance from the lamp, and was exposed under 
the same plate. This plate developed normally 
in a pyro developer, having six drops of bro- 
mide and six drops of potassium ferro cyanide, 
both in ten-per-cent. solutions. The over-ex- 
posed plate showed more of detail, but the con- 
trasts were less strong than in the plate with 
normal exposure. It looked like a slightly 
under-exposed plate. 

When a plate with this exposure is treated 
with the chromic acid bath while in the light, 
and is then developed in the light, a positive 
picture results. The chromic acid bath may 
be replaced by ten drops of saturated potas- 
sium bichromate solution, and four drops 
of common C. P. nitric acid, to three ounces 
(90 cc.) of water. Thereis reason to believe 
that any camera exposure which was intended 
to be correct may be developed as a positive in 
the light by such methods. It is certain that 
it may be handled as a negative in the dark- 
room. f 

Professor Nipher stated that if either a nega- 
tive or a positive had been started and had re- 
sulted in a failure, due to improper treatment, 
the picture with the fog on the plate might 
be chemically destroyed by chromic acid, and 
the picture might be redeveloped in either case 
either as a negative in the dark-room or as a 
positive in the light. 

It was also stated that one plate had been 
developed as a superb negative at a distance of 
a meter from a 300-candle lamp. This case was 
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very remarkable, because, on account of an ac- 
cident in the treatment, a failure or a poor 
positive had been expected. Several repeti- 
tions of this treatment had failed to yield this 
result again. 

It is frequently observed that with a strong 
pyrocatechin developer the picture will start 
asa negative in the light, and will reach a fair 
degree of excellence, and then reverse. This 
is in the nature of an oscillation such as is 
known in electric discharges. The phenome- 
non is not observed in a weaker or in a more 
slowly acting bath. The anomalous case before 
referred to could hardly be accounted for in 
this way, because the picture developed very 
slowly in a normal hydrochinon bath, and grew 
steadily better until it was sharply defined on 
the back of the film. This case is still being 
examined. 

A short biographic sketch of the late Charles 
Pierre Chouteau, a charter member of the 
Academy, who inits early years, as the western 
representative of the American Fur Company, 
contributed many important collections to its 
Museum, was presented by a committee ap- 
pointed for that purpose. 

Two persons were elected to active mem- 
bership. WILLIAM TRELEASE, 

Recording Secretary. 


DISCUSSION AND CORRESPONDENCE. 


A FIELD FOR MOSQUITO THEORISTS. 
CLIMATIC CONDITIONS ON THE UPPER CONGO. 


To THE EDITOR OF SCIENCE :—The following 
extracts from letters of Father Grison, a Mis- 
sionary at Stanley Falls, and Mg’r Roelens, 
Vicaire Apostolique of the Upper Congo, ad- 
dressed to the Société Antiesclavagiste of Bel- 
gium, may be of interest. G. R. 8. 

WASHINGTON, D. C., 

February 12th. 


At Stanley Falls the climate is very agreeable, but 
is formidable, as the victims of fever are too numer- 
ous. Europeans have very inaccurate ideas of trop- 
ical temperatures. I have passed eight years at the 
equator on the Pacific Coast, and have never seen the 
mercury above 29° C. 

Here the maximum is 32° C. and the nights are de- 
liciously cool. This is our climate all the year. 


There is, however, a reverse to this picture. We 
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have frequent tempests of indescribable violence ; I 
have counted in one minute during a diluvial rain 
and continuous thunder, sixty-six flashes of lightning ; 
and have seen in two hours within a radius of a few 
hundred meters, ten coup de foudres. 

Mg’r Roelens at M. Pala, writes: 

The work of the Mission allows me little leisure 
for anything else than an occasional attack of fever. 

The fever, however, does not ask if you have the 
leisure, but imposes it at will, and unhappily, a little 
too frequently. 

Dame fever reigns as mistress of the country. 

In the rainy season, from November to May, her 
tyranny is most severely felt ; no one escapes attack ; 
the newly-arrived are most susceptible, but the old 
residents are not completely immune. 

Those who have been resident more than a year 
are the chosen victims of the terrible haematuric fever 
(Malarial hematuric, or ‘Swamp fever.’) In five 
years’ residence I have had the fever fourteen times ! 
For the last two years, fortunately, it has left me in 
peace. 

Brother Stanislas, who has resided here since 1893, 
is now sick with it for the twenty-fifth time. 

It is an old saying here that the third attack is al- 
ways mortal. 

We, however, have passed the period when our 
lives are despaired of ; this result is due to the treat- 
ment we have followed here. 

Since 1892 the missionaries of the Upper Congo 
have applied this treatment to seventy-five cases of 
this fever, of which five only have been fatal. 

Beside this there are no other grave climatic dan- 
gers for Europeans. The dysentery, which elsewhere 
is a serious menace, does not occur: here. 

I suspect that the English at the south of us find 
this malady more frequently in their boxes of con- 
serves, and in la dive bouteille. 

At this moment an epidemic of smallpox is in- 
vading the country. It is said here that this recurs 
every seven years, and attacks all who escaped th 
previous invasion. ; 

We cannot depend upon the vaccine of Europe, 
because of the long voyage and the great heat. 

I have given it many trials without result. 


SHORTER ARTICLES. 
ARE THE AUSTRALIAN MARSUPIALIA OF OPOS- 
SUM DERIVATION. 
AT the last meeting of the American Associa- 
tion for the Advancement of Science, in June, 
1900, the writer presented some reasons in 
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favor of the view that the Australian Marsu- 
pials have been derived from opossum-like 
ancestors. Since then the opportunity has been 
afforded of examining the case in greater detail, 
and it may accordingly be of interest to notice 
certain of the results obtained. 

As nearly every writer who has dealt with the 
group has observed, the Australian Marsupials 
exhibit extensive resemblances to Placentals 
in respect to certain features of their outer 
organization, notably the adaptive modifications 
of the teeth and feet. By means of a very re- 
liable, though roundabout method, this fact may 
be made effective use of in determining the 
character of the Marsupial ancestors. Thus, 
by reference to the paleontological history of 
Placentals, it is possible to recognize the se- 
quence of events in the development of their 
structural modifications, and from this to infer 
a similar sequence in the similar modifications 
of Marsupials. Then, by carefully excluding 
those forms which show obvious signs of de- 
generation, it is possible to select from the 
others those modifications which are primitive 
or Original from those which are secondary or 
derived. 

Such an analysis is easily effected because 
the Australian Marsupials, notwithstanding 
their great diversity of form, constitute an ex- 
tremely simple and homogeneous group. They 
show no indications of having been derived 
from more than one ancestral type. 

The stem-form is found to have possessed the 
following characters, or more primitive ones: 
Dental formula 
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upper molar teeth triangular, each with three 
main cusps and an outer row of incipient styles ; 
lower molar teeth each with an anterior triangle 
of three main cusps, an antero-external shelf, 
and a posterior heel with three terminal cusps. 
Foot with the great toe opposable, but with the 
other digits normal. 

These characters are not found together in 
any one of the Australian forms, but, with one 
minor exception,* are exactly reproduced in the 
American opossums. 


* The opossums have four lower incisor teeth. 
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In addition, it appears entirely probable that 
other structural modifications of the Marsupial 
organization are also departures from an opos- 
sum type. The anteriorly opening pouch of 
the kangaroos, wallabies, and phalangers, and 
the posteriorly opening pouch of the bandicoots 
appear to be modifications of a type like that 
met with in the opossums, where the opening of 
the pouch is directed vertically downwards. 
This condition has been preserved in the Aus- 
tralian dasyures. Again, it is probable that a 
sealy prehensile tail, like that of the opossums, 
has to be ascribed to the Marsupial stem-form, 
since various grades of an apparently disap- 
pearing prehensilism are to be met with in the 
phalangers. 

There is also the significant fact that during 
the Oligocene period opossums were widely dis- 
tributed throughout the northern hemisphere 
and that at a slightly later period opossum-like 
forms (Microbiotheriidz) existed in South Amer- 
ica. To this may now be added the probability 
that it was at about the middle of the Tertiary 
that the Marsupial radiation began. Of the latter 
there is the following evidence: The most ad- 
vanced modifications of the teeth and feet in Mar- 
supials (kangaroos) are decidedly primitive as 
compared with the most advanced modifications 
of the same structures in Placentals (Ungulates, 
especially the horses). Furthermore, although 
the Marsupials possess the representative char- 
acters of Placental orders, it is barely possible to 
separate them, in some cases, into families. 
Both of these facts indicate that the Marsupial 
radiation has been of much shorter duration 
than that of the Placentals, and therefore, if the 
Placental radiation began in the Cretaceous or 
early Hocene, the Marsupial radiation, as indi- 
cated above, could not have begun before the 
middle of the Tertiary. - 

If these indications are reliable, it would ap- 
pear that the entire Marsupial fauna of Aus- 
tralia has been derived by a comparatively re- 
cent adaptive radiation from a single ancestral 
type, of which the American opossums are the 
existing representatives. 

Naturally the greatest objection to such a 
view is the fact that there are no opossums in 
Australia at the present time. This difficulty 
is, however, quite a superficial one. If we 
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imagine the opossums to have originally gained 
access to the region, is it not preeminently fit- 
ting that, in establishing the foundation of an 
extremely comprehensive adaptive radiation, 
and under the favorable conditions of an abso- 
lute freedom from competition, they should 
have thrown aside their original didelphyid 
characters? And especially is this conceivable 
when we realize that the differences of structure 
separating the opossums from the most primitive 
of the Australian forms (dasyures) are ex- 
tremely slight. 

However uuprogressive the opossums may at 
first sight appear to be, they are still plastic 
types. That they are at the present time at- 
tempting to radiate in South America is ap- 
parent from the numerous subgeneric divisions 
which it has been found necessary to establish, * 
and more especially from the fact that one form 
(Chironectes) has already become completely 
adapted to an aquatic life. 

The above conception approximates closely 
the general opinion, expressed by Lydekker, ¢ 
in 1896, that the opossums and dasyures are 
the descendants of a common ancestral stock, 
but differs in assuming that these ancestors 
were opossums, and that they were formerly 
present in Australia. If we assign to the ances- 
tors of the dasyures characters which would 
allow them to constitute the Marsupial proto- 
type, they would no longer be Dasyures, but 
opossums. Ameghino has suggested the South 
American Microbiotheriide as ancestral to the 
dasyures, and Bernard (Eléments de paléon- 
tologie) regards the border as opossums. 

B. ARTHUR BENSLEY. 


COLUMBIA UNIVERSITY, 
November 5, 1900. 


WORK AT THE MARINE BIOLOGICAL LABORA- 
TORY OF WOOD’S HOLL, 1900. 


THE course in physiology should be classified 
as a kind of research. Thesame is true in large 
measure of the course in embryology. In both 

*Cf. Thomas, O., ‘ British Museum Catalogue of 
Marsupialia and Monotremata,’ London, 1888, pp. 
317-322. 

7 Cf. Gadow, H., ‘On the systematic position of 
Notoryctes typhlops, BP. Z. S.,’ London, 1892, p. 370. 

{ Lydekker, R., ‘A Geographic History Mammals,’ 
Cambridge, 1896, p, 55. : 
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of these courses, for instance, Dr. Loeb’s ex- 
periments on artificial parthenogenesis were 
successfully repeated. Both of these courses 
are attracting students from medical colleges 
who feel the need of getting away from the 
strictly conventional physiology and embry- 
ology, into touch with the new lines opening 
up—in physiology, with the comparative study 
of biokinetics and in embryology with the new 
lines of thought introduced by experimental 
work and by the studies in cell-lineage. Both 
of these courses, as given here, are largely the 
outcome of the results of research of preceding 
years by members of the laboratory, who are 
themselves concerned in giving the instruction. 
They therefore represent the spirit of the labora- 
tory along these two lines of investigation. 

As regardsinvestigation proper :—In PHYSI- 
oLoey, Dr. Loeb has continued his experiments 
on artificial parthenogenesis and has succeeded 
in inducing the development of unfertilized eggs 
of Annelids (see a recent number of ScIENcE). 
Other lines of work in physiology concern the 
chemical stimulation of nerves, the physiolog- 
ical effects of inorganic salts on the rhythmical 
activity of living tissues, similar studies on 
ciliary motion ; and work on regeneration by 
several investigators. 

In CyToLoGy : work on spermatogenesis has 
been carried on by Dr. Montgomery, Mr. Down- 
ing and Miss Wallace; on ovogenesis by Mr. 
Arthur E. Hunt, Dr. H. BE. Crampton and Dr. 
C. M. Clapp; on fertilization by Dr. Conklin, 
Miss Katharine Foot, Miss Strobell, Dr. F. R. 
Lillie, Mr. Martin Smallwood. Dr. E. B. Wil 
son has brought here his experimental work on 
fertilization and cleavage in the sea urchin eggs. 

In EMBRYOLOGY work has been carried on in 
various lines: Annelids by Dr. A. C. Treadwell 
and Mr. R. S. Lillie, parasitic copepods by Mr. 
Edward Rynearson, Cirripedia by Mr. M. A. 
Bigelow, fishes by Dr. Cornelia M. Clapp, Miss 
Robinson, Dr. Neal and Miss A. C. Smith, 
Monotremata by Mr. B. A. Bensley, Histogenesis 
of gastric glands of Amphibia by Dr. R. R. Bens- 
ley, Planaria by Mr. W. C. Curtis, Nucula by 
G. A. Drew, Parasitic Isopods by J. R. Murlin. 

The work in NEUROLOGY included the fol- 
lowing: V. E. MéCaskill on nervous sys- 
tem and metamerism of Hirudo, Mr. Fling 
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on Lumbricus, Mrs. M. A. Bigelow on Olfac- 
tory nerves of Vertebrates, Dr. Neal on origin 
of motor nerves in Selachians, Dr. A. D. 
Morrill on histology of nervous system in pla- 
narians, Mr. Yerkes on physiology of pineal 
eye in lizards, Miss Marion Hubbard on the 
nervous system of Dero. 

In ZooLtoey: A monograph on Arenicola 
cristata is under way: The nephridia are 
being studied from the points of view of anat- 
omy and embryology by Mr. R. S. Lillie, 
the spermatogenesis by Mr. E. R. Downing, 
Odgenesis by Mr. Arthur E. Hunt, Organs of 
circulation by Miss Emma Keith. The first 
part of this monograph, the embryology, by 
Dr. C. M. Child, is already published and other 
parts, including the ones mentioned, are well 
under way. The zoological studies not already 
mentioned include work on Coelenterata by Dr. 
Murbach, on Hemiptera by Mr. W. M. Chester, 
on Pycnogonida by Mr. L. J. Cole, on Nemertea 


by Miss C. B. Thompson, on Pectinatella by Miss . 


A. W. Wilcox, on Acmzxa by Miss M. A. 
Willcox, on Amphipoda by Dr. 8. J. Holmes, 
on Limulus by Dr. Wm. Patten, on Lamelli- 
branch gill by Dr. E. L. Rice, on Annelids by 
Dr. A. L. Treadwell. 

In variation statistics and allied subjects, 
Miss M. M. Entemann on Polistes, Dr. EB. C. 
Edwards on Synapta, Dr. H. BE. Crampton on 
Lepidoptera, Miss A. C. Dimon on snails. 

In Borany: Cytological work has been 
carried on by Dr. B. M. Davis, Miss C. M. 
Derick, Dr. Walter Swingle. 

Physiological work has been carried on by 
Dr. R. H. True and Mr. Roberts. Dr. George 
T. Moore and Dr. Erwin Smith have also been 
working in this department. 


NOTES ON INORGANIC CHEMISTRY. 


From the current chemical journals the fol- 
lowing notes are taken: 


ProFessor Firtica still persists in his claims 
of being able to change phosphorus into arsenic 
and antimony and gives PN,O as the true for- 
mula of arsenic, and P,N,O, as that of antimony. 
Christomanos, preparing arsenic, according to 
Fittica’s directions, from commercial phospho- 
rus, tests it without success for the presence of 
phosphorus and nitrogen, but Fittica replies 
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that this should not occasion surprise, since 
methods used for testing in one class of com- 
pounds often fail when applied to those in 
which the nitrogen is more firmly united. 


THE cause of the much discussed poisonous 
qualities of arsenical wall papers has been 
shown by Biginelli to be due to the evolution of 
a gas, diethyl arsin, formed under the influence © 
of the mold Pencillium brevicaule, which thrives 
on arsenic, and develops on arsenical papers. 


SomME time since reference was made in these 
columns to the work of H. J. Moller on the pro- 
tective value of different colored glasses for 
chemical and drug bottles. His former method 
was photo-chemical, but he now finds the use 
of the spectroscope equally satisfactory, and 
much simpler, a pocket spectroscope answering 
every purpose. Glasses have a protective value 
in proportion as they absorb the blue and violet 
light from the line F to the line H. Dark red 
glass is the best but most expensive; the dark 
olive-green of cheap bottles is very satisfac- 
tory; dark brown-yellow bottles are effective, 
but lighter shades of brown, green or blue have 
little value. 

THE claims of Desgrez and Balthazard for so- 
dium peroxid as a regenerator of the air in sub- 
marine navigation have caused Jaubert to 
claim priority, as having been at work on the 
problem for more than three years. According 
to the latter, however, sodium peroxid has 
many disadvantages, but he expects in the near _ 
future to publish results attained with other 
substances which are more effective, and 
cheaper than even compressed oxygen. 

Ir has been noticed at various times during 
the past four years that the water of the river 
Rhone exhibits certain reactions characteristic 
ofaldehydes. Thisis found by Causse to be due 
to the presence of ferrous oxy-thio-carbonate 
FeCO2S, which is formed by the combination 
of carbon dioxid with ferrous sulfid. The 
latter results from the reduction of sulfates by 
organic matter. The compound is broken up 
by distillation, or on standing, with the for- 
mation of an ocherous deposit. 

THE reduction of sulfates in water to hy- 
drogen sulfid has been supposed to be due to 
the action of Beijerink’s Spirillwm desulfuricans, 
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but this is questioned by Saltet, who finds that 
different micro-organisms are concerned in the 
process, and that the reduction proceeds in 
stages, as is the case with the reduction of 
nitrates to ammonia. Saltet has isolated a 
new micro-organism, Bacillus desulfuricans, 
which reduces sulfates to sulfites, but produces 
no hydrogen sulfid. 


Ir has been found by Matignon that metallic 
magnesium liberates from their oxids not only 
thorium, cerium and lanthanum, but also 
praseodymium, neodymium and samarium. 
Nitrogen, but not argon, is rapidly absorbed 
by all of these metals. When the last three 
are obtained from their oxids in the presence 
of hydrogen, they unite with it to form hydrids, 
which are dissociated when strongly heated. 
Moissan finds that the carbid of samarium, 
SmC2, can be formed in the electric furnace in 
minute, transparent, yellow, hexagonal crys- 
tals. It is decomposed by water, the chief 
gaseous product being acetylene, though con- 
siderable hydrogen and members of the paraffin 
series are also formed. In this action it 
closely resembles the carbid of yttrium. 


THE fact that Dewar has found hydrogen to 
be a constituent of the atmosphere gives much 
interest to the discovery of Gautier, that hydro- 
gen is formed by the action of water on granitic 
rocks at temperatures considerably below a red 
heat. In one experiment a granite rock was 
heated with phosphoric acid and gave 1,400 cc. 
of gas per kilo, 916 cc. of which was hydrogen. 
With water, the quantity liberated is somewhat 
less. Ammonia is formed at the same time, 
and Gautier concludes that both these gases are 
derived from the action of water on nitrids, 
chiefly iron nitrid, though possibly some of the 
hydrogen may come from carbides. Matteucci 
found during a recent eruption of Vesuvius, 
pieces of rock, coated with ammonium chlorid 
and iron nitrid, which would seem to show a 
close relation between these substances. 


In a short paper in the Berichte, Giesel con- 
firms the observation of Walkhoff as to the 
effect of radio-active substances on the skin, 
similar to that of the Rontgen rays. He 
placed a celloloid capsule containing a quarter 
of a gram of radium, under his arm, and in two 
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hours a slight reddening was apparent. In the 
course of two or three weeks considerable inflam- 
mation was present, with darkening, and finally 
loss of the skin. A similar action was found to 
take place on the leaves of living plants, and 
salts, glass and paper were also affected. 

J. L. H. 


ZOOLOGICAL NOTES. 

Dr. ANTONIO Porra, of the Institute of 
Zoology and Comparative Anatomy at the 
University of Parma, has lately published in 
the Proceedings of the Royal Institute of 
Science and letters of Lombardy his researches 
on Aphrophora spumaria and, in a footnote, 
he says, ‘‘I had already finished the present 
paper when I received a pamphlet by Pro- 
fessor Morse in which he discusses the forma- 
tion of the froth in the Aphrophora spumaria. 
It was with genuine satisfaction that I found 
there a confirmation of observations that I had 
made. Moreover, I repeated one of his ex- 
cellent experiments, which leaves no doubt 
whatever of the fact that the insect emits a 
liquid only. Placing a larva on a piece of ab- 
sorbent paper in order to dry it and then upon 
a glass, if we allow a drop of our saliva to fall 
upon it, it begins to fill this liquid with air- 
bubbles.’’ 

It is a curious fact that Mr. Morse gave an 
account of the manner in which the so-called 
spit-insect makes the froth on grass in his ‘ First 
Book of Zoology’ twenty-five years ago. Ger- 
man editions appeared in Stuttgart and Berlin, 
an English edition was also published, and 
finally the book was translated into Japanese, 
and yet every general work on entomology 
has repeated the erroneous ideas regarding the 
habits of this creature. Even the last volume 
of the Cambridge Natural History series con- 
tinues the error. In May of last year Mr. 
Morse published in the Popular Science Monthly 
an extended account with illustrations explain- 
ing more in detail the habits of the larva, and 
its method of forming the froth and it is to this 
paper that the Italian naturalist refers. 


NOVA PERSEI. 
PROFESSOR EDWIN B. FROST writes to the 
Astronomical Journal from Dartmouth College, 
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under the date of February 25th, in regard to 
the new star as follows: ‘‘ This brilliant object 
attracted my attention at eleven o’clock on the 
evening of February 22d, before the receipt of 
the announcement of its discovery by Dr. An- 
derson. It was at that time to my eye brighter 
than a standard first magnitude star, and showed 
a distinct yellowish color, recalling to my mind 
the shade of Nova Aurigz. It was cloudy here 
on the 23d, and the spectrum was first examined, 
between clouds, on the 24th, from 6" 30™ to 
10° 30" E.S.T. The observations were made 
with a McClean direct-vision star spectroscope 
attached to the nine-inch refractor of the Dart- 
mouth Observatory. The general appearance 
of the visual spectrum was quite similar to that 
of Nova Aurigz, with the bright components 
of the doubled lines on the less refrangible 
side (toward red). The dark components ap- 
peared relatively more intense, however, than 
in case of Nova Aurigz, probably in great 
part a result of the superior brightness of the 
present star. The dark band on the more re- 
frangible side of C was especially broad, much 
more so than in Campbell’s drawing of the 
visual spectrum of Nova Aurigz. Although 
the spectroscope employed does not permit mi- 
crometer settings to be made, the identification 
would seem to be sufficiently exact of the hy- 
drogen lines Ha and H£, the sodium lines at D, 
the magnesium group 6 (in whole or part), and 
probably the strong line at 15016—all these be- 
ing represented by dark and bright components. 
Numerous other lines were seen which can not 
yet be identified. Singularly enough, the he- 
lium line D, was very faint or absent (the iden- 
tification of the sodium lines being assumed). 
This was also the case with Nova Aurigz.”’ 


THE ASSOCIATION OF AMERICAN UNIVER- 
SITIES. * 

I HAVE the honor to report upon the second 
annual meeting of the Association of American 
Universities, which I attended by your designa- 
tion as the representative of Columbia Univer- 
sity. 

The meeting was held at Chicago, February 

* Report of Professor Nicholas Murray Butler, dele- 
gate from Columbia University to President Low. 
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26-28, 1901. The opening session was held at 
Chicago University, and the subsequent sessions 
at the Fine Arts Building on Michigan Avenue. 
Each of the fourteen institutions represented in 
the Association was represented by one or more 
delegates. Hach session was well attended by 
the delegates, and the discussions were practi- 
cal and earnest. Newspaper reporters and the 
general public were excluded from the sessions, 
which, therefore, took on the very helpful form 
of a conference or a committee meeting. At 
the close of each session the Secretary gave out 
to the press such information as he thought 
proper. 

The three topics chiefly discussed were: (1) 
inter-university migration of graduate stu- 
dents; (2) fellowship ; and, (8) the examina- 
tion for the degree of doctor of philosophy. 

Upon each of these topics a short report was 
presented by a delegate designated in advance 
for the purpose. Each discussion brought out 
the details of the practice of the several insti- 
tutions in regard to each of the matters con- 
sidered, and while the Association refrained 
from passing resolutions, certain conclusions 
were arrived at by what was substantially 
unanimous consent. 

It was held in regard to the first topic that 
it is wise to promote by all possible means the 
inter-university migration of graduate students, 
to the end that they may come under the guid- 
ance of teachers of varying points of view, and 
so may receive the broadest possible introduc- 
tion to their chosen field of study. The only 
limitation suggested upon this migration was 
that circumstances being what they are, it 
might be unprofitable to the student for it to 
continue after he had made some progress upon 
his dissertation. é 

As regards the question of fellowships, it was 
held by a majority of those who spoke, that the 
provision for university fellows in this country 
is already too large, and that there is danger of 
stimulating unduly a number of men to go for- 
ward to investigation and research who have 
not the highest and best qualifications for such 
work. The opinion was expressed that it 
would be advisable to make some of the fel- 
lowships distinctly research fellowships, to be 
awarded only to students who had already 
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taken the degree of doctor of philosophy, and 
who had, therefore, received their academic 
equipment for their life work. 

In discussing the best type of examination 
for the doctor’s degree, it was held very em- 
phatically that the practice which is growing 
up in our universities, especially in some of the 
departments dealing with natural science sub- 
jects, of permitting the candidate to pass his 
examination course by course, as is usual in 
undergraduate instruction, is a pernicious one, 
and one which stands in the way of the attain- 
ment of the best and broadest scholarship. It 
was held that the examination for the doctor’s 
degree should, in all cases, be upon subjects 
and not upon courses of instruction ; the under- 
lying principle being that the courses of in- 
struction which a graduate student attends are 
but a small part of the work which he is sup- 
posed to do in order to prepare himself for his 
examination. 

It was developed that there was some dif- 
ference of practice between the universities as 
to the formal examination for the degree of 
doctor of philosophy. On the whole, I think it 
may be said that it was the opinion of most of 
those who expressed themselves, that great 
stress should be laid upon the oral examination 
at the time when the candidate finally presents 
himself for his degree, and that if any subordi- 
nate examinations are held previous to this 
time, either upon courses or upon subjects, 
they should be given very little weight in esti- 
mating the capacity of the candidate. 

It was voted unanimously to approve the sug- 
gestion of the committee appointed by the Coun- 
cil of the American Association for the Ad- 
vancement of Science, that there be set aside a 
week to be known as Convocation Week, in 
order that the various learned societies of the 
country may arrange to hold their meetings at 
that time. 

It was also voted to print in pamphlet form 
an abstract of the proceedings of the first and 
second annual meetings of the Association, and 
to assess the cost thereof upon the fourteen in- 
stitutions equally. 

The place and date of the meeting of 1902 
were referred to the incoming executive com- 
mittee with power. 
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The officers chosen for the year were: Presi- 
dent, Columbia University ; Vice-President, Uni- 
versity of Michigan; Secretary, University of 
Chicago; additional Members of the Executive 
Committee, Harvard University, University of 
California. 


THE NAVAL OBSERVATORY. 
SENATOR CHANDLER’S amendment to the 


’ Naval Appropriation Bill, providing a Board of 


Visitors to the Naval Observatory and requir- 
ing the Superintendent to be a line officer of 
the Navy not below the rank of Captain, was, 
after stout and repeated resistance by the 
House conferees, at last accepted, with, how- 
ever, an amendment, consisting of the words 
‘until further legislation by Congress,’ the con- 
cluding clause reading: ‘‘ The Superintendent 
of the Naval Observatory shall be, until fur- 
ther legislation by Congress, a line officer of 
the Navy of a rank not below that of Captain.”’ 
This, of course, indicates that in the opinion of 
the House conferees further legislation should 
follow. The bill was finally passed by both 
Houses without debate on these provisions. 

It appears from the following extract from 
the Washington Evening Star of the 8th inst., 
that the affairs of the Observatory are likely to 
be kept before the public : 


Charges have been preferred to the Navy Depart- 
ment by Capt. Charles H. Davis, U.S. N., superin- 
tendent of the United States naval observatory, 
against Professor Stimson J. Brown, director of the 
Nautical Almanac, head of the mathematical branch 
of the observatory, who is an officer of the navy with 
the rank of captain. Both officers are well known in 
naval and scientific circles. The Secretary of the 
Navy has had copies of the charges laid before Pro- 
fessor Brown, preliminary to the usual procedure of a 
court of inquiry, which will determine whether the 
charges are of a character to warrant a court-martial- 

Tt was at first understood that Professor Brown had 
been placed under arrest by Captain Davis, but it is 
said in some official quarters that there has been no 
arrest, and in others it is stated that, at most, the 
arrest is technical, following the preferring of charges, 
and in no way involving any restraint. 

The papers were first transmitted to Admiral Brad- 
ford, chief of the bureau of equipment, who has 
supervision of the Observatory, and by him they were 
laid before Secretary Long. The papers are not made 
public in such cases and, owing to the personal nature 
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of the controversy, the officials have surrounded the 
matter with the greatest secrecy. 

It can be stated, however, that the charges come 
under four main heads, viz., that the accused resorted 
to intriguing methods to bring about the administra- 
tion of affairs which he desired ; that he made state- 
ments as coming from Captain Davis which that 
officer controverts; that he threatened the superin- 
tendent with attacks upon the floor of Congress, and 
neglect of duty. 

For the present the action of the Navy Department 
awaits the course that Professor Brown may adopt on 
the copy of the charges which has been laid before 
him. 


SCIENTIFIC NOTES AND NEWS. 

WE record with much regret the death of 
Dr. George Mercer Dawson, director of the 
Geological Survey of Canada, which occurred on 
March 2d, after an illness of only two days. 


Dr. SAMUEL W. STRATTON has’ been ap- 
pointed by President McKinley director of the 
newly established National Bureau of Stand- 
ards. Dr. Stratton is professor of physics in 
the University of Chicago, but has, for the past 
year, had leave of absence to take charge of the 
Office of Standard Weights and Measures, 


THE President has also appointed a Board of 
Visitors to the U. 8. Naval Observatory, in ac- 
cordance with the provisions of recent legisla- 
tion, as follows: St. Clair McKelway, of Brook- 
lyn, N. Y.; Asaph Hall, Jr., of Ann Arbor, 
Mich.; William R. Harper, of Chicago ; Edward 
C. Pickering, of Cambridge, Mass. ; Charles A. 
Young, of Princeton, N. J.; Ormond Stone, of 
Charlottesville, Va. 


Dr. ROBERT BELL, one of the assistant di- 
rectors of the Geological Survey of Canada, 
has been appointed director in succession to the 
late Dr. George M. Dawson. 


Mr. J. E. Spurr, of the U. 8. Geological Sur- 
vey, has accepted an invitation of the Turkish 
Government to make an investigation of the 
mineral resources of the country. 


Dr. W. B. Scort, professor of geology in 
Princeton University, expects to leave in May 
for South America in the interests of the work 
carried on in Patagonia by several Princeton 
expeditions. 

Mr. W. H. Fisk, of Durham, N. C., has 
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been appointed assistant State entomologist of 
Georgia. 

SiGNoR MARCONI was one of the passengers 
on the Majestic which left Liverpool for New 
York on March 6th. 

AT the annual meeting of the Hunterian So- 
ciety, London, on February 13th, Dr. J. Dun- 
das Grant was elected president of the Society. 
The annual address was given by Mr. John 
Poland, who gave a retrospect of surgery dur- 
ing the last century. 

On account of ill-health Dr. Frank Russell 
has been compelled to omit some of his courses 
in anthropology at Harvard University, and to 
relinquish others to another instructor. Havy- 
ing been ordered to a more healthful climate he 
will occupy the year of exile in carrying on 
archeological investigations in the Southwest- 


PROFESSOR GEORGE S. WILKINS, C.E., pro- 
fessor of engineering at the University of Ala- 
bama, has been made Chevalier of the Legion 
of Honor by the French Government for ser- 
vices on the International Jury of Awards of the 
Paris exposition. Professor Wilkins was expert 
of the department of civil engineering and trans- 
portation for the commissioner general of the 
United States at this exposition. He was also 
the official United States delegate to the follow- 
ing International congresses: Tramways, Ap- 
plied Mechanics, Technical and Industrial Edu- 
cation and Acetylene Gas. 


In memory of the late Dr. Walter Myers, 
whose life was sacrificed in the study of yellow 
fever, a chair of tropical medicine has been en- 
dowed in the Liverpool School of Tropical 
Medicine, to be called the Walter Myers’ chair. 
A gravestone will be erected where Dr. Myers 
is buried in Brazil, and a memorial plate will 
be placed in the Birmingham Hospital. 


Dr. JoHN Minor Rice died at his home in 
Northboro’, Mass., on March 2d, at the age of 
68 years. He was a graduate of the Lawrence 
Scientific School, Harvard University, and was 
appointed professor of mathematics at the 
Naval Academy at Annapolis in 1870. 


THERE will be a civil service examination for 
the position of topographic draughtsman in the 
office of the surveyor general at San Francisco. 
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The salary is $1,200, and the examination is 
on geographic projections, mathematics, and to- 
pographic drawing and lettering. 


Mr. ANDREW CARNEGIE has offered the fol- 
lowing sums for library buildings, on condition 
that the cities mentioned shall provide the 
cities and ten per cent. of the cost of the build- 
ings annually for maintenance: Richmond, 
Va., $100,000; Montgomery, Ala., $50,000; 
St. Joseph, Mo., $25,000; Johnstown, N. Y., 
$20,000; Ashtabula, Ohio, $15,000. 

Mr. Henry H. Rogers, of New York, has 
presented to the Millicent Library of Fair- 
haven, Mass., the water-works of that town, 
yielding an annual income of about $8,000. The 
Millicent Library was given to the town of 
Fairhaven in January, 1893, by the children of 
Mr. Rogers, in memory of their sister Millicent 
G. Rogers. 


By the will of Dr. Abbott Hodgman, his 
library is given to the New York Academy of 
Medicine. 

THE Milwaukee Public Museum has just ac- 
quired the Rud. J. Nunnemacher collection, 
containing a large series of Buddhist, Confu- 
cian, Taonist and other divinities from China, 
Japan, India, Burma, Siam and Northern 
Thibet, in terra cotta, wood, bronze and brass. 

We learn from the Astronomical Journal that 
Mr. A. F. Lindemann, of Sidmouth, England, 
has placed means at the disposition of the As- 
tronomische Gesellschaft to be administered by 
a committee consisting of H. Seeliger, EH. Weiss, 
G. Muller and H. Kreutz for the purpose of ac- 
celerating the work of calculation of comet- 
material from ancient times to the middle of 
the nineteenth century. The conditions are 
briefly as follows: An average amount of 100 
Marks (about $24) will be paid for definitive cal 
culation of the orbit of one of these comets, the 
award being lower for those requiring a rela- 
tively small amount of time and higher for 
those presenting especial difficulty. The award 
will be made to the first calculation which suf- 
ficed the requirements of a definitive computa- 
tion, but may be divided in case of simultaneous 
determinations. The committee will decide in 
each case whether the requirements are met 
and the amount of payment. A list of these 
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comets, some seventy in number, may be ob- 
tained from Dr. Kreutz, who should be com- 
municated with, in order that duplicate calcu- 
lations may be avoided. 


THE officers of Section D— Mechanical 
Science and HEngineering—American Associa- 
tion for the Advancement of Science, Pro- 
fessor Henry S. Jacoby and Mr. William 
Harry Jacks, have issued a circular in regard 
to the Denver meeting. It reads in part. 

The subjects which are appropriate for the Section 
relate more especially to the application of science 
and of scientific methods to the various engineering 
problems. 

It has been suggested that short papers be pre- 
sented, giving information regarding the following 
questions: Have you any experimental data which 
either confirm or throw doubt upon formulas or con- 
stants hitherto generally received? Have you any 
data upon subjects hitherto considered doubtful, as 
for example, the strength of unstayed surfaces ? What 
subjects should engineering laboratories undertake to 
investigate with a view to obtaining data which will 
be of general importance, and how would you propose 
to make such tests (including a description of the 
apparatus )? 

It is hoped that many brief résumés of investiga- 
tions or experiments relating to different subjects of 
interest to the Section may be offered for this meeting, 
and that the support of the Section will be shown by 
the offer of a larger number of appropriate papers than 
usual, especially by the Western members who have 
long urged a meeting in the far West. 

THE fifth annual meeting of the New York 
State Audubon Society was held in the American 
Museum of Natural History on the afternoon 
of March 8th. Addresses were announced by 
Dr. Frank M. Chapman of the Museum, Dr. T. 
S. Palmer, assistant-chief of the U. S. Biolog- 
ical Survey and Mr. Charles R. Skinner, State 
Superintendent of Public Instruction. 

In order to aid in the extension and further 
equipment of the Scientific Department, of Man- 
hattan College, New York City, Dr. J. M. 
Ferrer and a committee of the alumni society 
have organized a course of five evening lectures 
to be given in Carnegie Lyceum during the 
month of April. They have secured the coop- 
eration of men eminent in their respective de- 
partments, as will be seen from the following 
syllabus : 
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April 10—‘ Meteors and Meteorites,’ by Professor 
M. F. O’Reilly, D.Se., London. 

April 16—‘ Development of Artillery in the Nine- 
teenth Century,’ by Captain Edward L. Zalinski, 
U.S. A. 


April 22—‘Submarine Boats,’ by Mr. John P. 
Holland. 


April 25—‘The Steam Engine and its Rivals,’ by 
Professor R. H. Thurston, of Cornell. 

April 30—‘ Electric Wave Transmission,’ by Pro- 
fessor Michael I. Pupin, of Columbia. 


The lectures will be illustrated with stereopti- 
con views. Professor Pupin will further illus- 
trate his lecture by experiments with apparatus 
used by him in the researches which have led 
to his recently-announced discoveries in con- 
nection with the transmission of speech over 
long-distance telephones and submarine cables. 


Av the International Congress on Tubercu- 
losis to be held in London in July, addresses 
will be delivered by Professor Robert Koch, 
Professor Brouardel, dean of the medical faculty 
of the University of Paris, and by Professor 
McFadyean, principal of the Royal Veterinary 
College, London. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Mr. Hiram SIBLEY, JR., has given Cornell 
University $85,000, for an addition to the Sibley 
College of Engineering. It will connect the 
two present buildings, and give them a frontage 
on the campus nearly 400 feet in length. 


Mr. Joun D. ROCKEFELLER has given $110,- 
000 to Vassar College for the erection of a resi- 
dence hall similar to the residence hall now be- 
ing built on the college grounds. 


Mrs. L. M. PALMER, widow of Dr. A. B. 
Palmer, for many years professor in the medical 
department in the University of Michigan, has 
by the terms of her will left $85,000 to the 
University, mostly, it is understood, for the 
benefit of the hospital. 


THE District Court at Denver has sustained 
the will of the late George W. Clayton, who be- 
queathed most of his estate, valued at more 
than $2,000,000, to the city of Denver for a col- 
lege for orphan boys, similar to Girard College, 
Philadelphia. 
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THE following statement has been issued in 
regard to the consolidation of the Chicago In- 
stitute with the University of Chicago: ‘‘The 
Chicago Institute is to become a professional 
school of the University of Chicago, and will 
include a school of pedagogy and an elemen- 
tary school and kindergarten. Associated 
with it will be a secondary or high school, 
for the present under the leadership of Dr. 
John Dewey of the university, ultimately, 
however, to become a part of the Chicago Insti- 
tute. Colonel Parker is to be the head of the - 
institute, and his successors are to be appointed 
by the university trustees upon the nomination 
of the Chicago Institute trustees. With the in- 
stitute the university receives $1,000,000. Part 
of this is to be used in furnishing a home and 
equipment for the institute, and the rest is to be” 
devoted, chiefly as an endowment fund, to the 
maintenance of the institute. The university 
expects to expend from its own funds between 
$10,000 and $20,000 a year for the support of 
the work.”’ 


Iv is expected that the Hall of Fame of New 
York University will be formally inaugurated 
on May 30th. 


OwiNneG to the increase in the number of 
Assembly districts in the State of New York, 
Cornell University will hereafter provide 150 
free scholarships each year in the place of 128. 
To educate the 600 students holding these 
scholarships costs, as President Shurman has 
pointed out, $180,000, whereas the University 
received in return a land grant from which the 
annual income is but $35,000. 


Dr. W. T. JoRDAN, of the University of . 
Tennessee, has been offered the presidency of 
the University of Alabama. 


At Columbia University the following promo- 
tions have been made: M. I. Pupin, professor 
of electro-mechanics ; Marston Taylor Bogert, 
adjunct professor of organic chemistry; Ed- 
mund H. Miller, adjunct professor of analytical 
chemistry and assaying; S. L. R. Morgan, ad- 
junct professor of physical chemistry ; Living- 
ston Farrand, adjunct professor of psychology, 
and Edward Thorndike, adjunct professor of 
genetic psychology. 
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THE CONDITION, PROSPECTS AND FUTURE 
EDUCATIONAL DEMANDS OF THE CHEM- 
ICAL INDUSTRIES.* 


Ir has been well said that chemistry is an 
offspring of the nineteenth century. The 
closing years of the eighteenth century had 
some glimpses of the wonders the new sci- 
ence had in store, but it remained for the 
workers of the first decade of the nineteenth 
to collaborate the results obtained by their 
immediate predecessors and develop the 
new truths which finally established the 
foundation of the glorious structure, which 
has now grown so great. During this pe- 
riod human necessities were in every way 
augmented, and particularly in France, 
claimed to be the fatherland of our science, 
human ingenuity was sorely taxed to meet 
these needs. 

The struggle to find ways and means 
stimulated the energies and increased the 
zeal of the searchers after truth, and the 
utilitarian quest, as is always inevitable, 
brought forth results of interest and value 
above and beyond the actual needs, fur- 
nished data upon which are based the most 
important and fundamental laws of the sci- 
ence and firmly established many of the 
most important of our industries. The la- 
bors of the chemists of the last decade of 
the closing century had cleared away the 


* Address of the President before the American 
Chemical Society, Chicago, 1900. 
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haze which surrounded and covered the 
truths already developed and opened the 
way for further promotion of the newly- 
born science. Lavoisier had led, by the in- 
troduction of systematic and accurate ob- 
servation and record, to the crystallization 
of what had so far concentrated, and his 
associates, imbued with his spirit and in- 
spired by his genius, were ready and will- 
ing to carry forward what he had so nobly 
begun. x 

And so the science was launched. 
it has progressed during the century now 
closing has been told in many ways by many 
men, and the history seems ever new. New 
laws and new truths found applications in 
the industries and increased the material 
wealth, and the industries in turn furnished 
the material, the data, the incentive, for 
much of the additional investigation neces- 
sary to the development of the further laws. 

The activity of the last decade of the last 
century has its counterpart in that of the 
century just closing. If the former century 
established the foundations, the closing cen- 
tury has furnished a superstructure worthy 
of the great minds who began the work. 
And whether we consider the later achieve- 
ments from the side of abstract science, or 
from that of the applications of the great 
laws to the material needs, the glory is 
equally manifest and the wonder no less pro- 
found. Whether we consider argon, and 
helium, neon, krypton and xenon, and 
the beautiful researches which led to their 
discovery, polonium amd radium, and their 
remarkable properties, the Rontgen re- 
actions or the liquefied gases, and the at- 
tainment of the almost lowest limit of low 
temperatures ; or the wonderful advances 
in illumination, the production of high tem- 
peratures in the electric furnace, the de- 
velopment of new compounds and forms of 
matter through the aid of these tempera- 
tures, the applications of high electric ten- 
sions to the production of new reactions, 
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even those most familiar with them must 


- feel the influence of the mighty strides and 


look into the future with enthusiastic hope. 

The interest manifested in the new 
science in the old world was quickly ex- 
tended to the new, and it found most active 
lodgment here. Students and associates 
of Black in Scotland, Fothergill in Hng- 
land and of the French chemists of the 
last quarter of the century in Paris started 
the work, and the names of Rush, Hutch- 
inson, Woodhouse, McLean, Franklin, 
Rumford, Priestley, Silliman, Hare, Sey- 
bert, Norton, Dana and others, will ever 
find affectionate memories in the minds of 
the chemists of America. What these 
men started has been actively developed by 
those who followed them, until to-day the 
science and its applications find more ac- 
tual workers in our country than are to be 
found in any other country within the 
bounds of civilization. 

The first half of the century had com- 
paratively few men in the United States 
who could be classed as working chemists. 
Chemistry had, it is true, been taught in a 
way in many of the colleges. But syste- 
matic work, as we know it to-day in many 
of the institutions of learning, was practi- 
eally unknown. Those who felt the spe- 
cial need of, and had a desire for, such 
instruction were constrained to seek the 
facilities in other lands, until generous and 
at the same time practical men, such as 
Lawrence, Sheffield, Packer, Pardee and 
Harrison, with enterprising eyes and pro- 
phetie vision, saw the advantages to be de- 
rived from the further development of the 
sciences and provided the means whereby 
well-furnished laboratories could be opened 
up, and facilities for the profound study of 
the science could be made possible. But 
the industrial needs of the country for 
more exact knowledge of the natural laws 
extended beyond private munificence, and 
the national legislatures early recognized 
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the importance of the better education of 
those who must manage the rapidly grow- 
ing industries. The successful efforts of 
the late Senator Justin S. Morrill and his 
associates, in securing the enactment of the 
law which provided for the establishment 
in each State of an institution for study of 
agriculture and the mechanic arts, is well 
known and will always be gratefully re- 
membered. No less important were the 
efforts of the late Mr. Hatch of Missouri, 
who labored so earnestly and eventually 
so successfully for the establishment of 
the State agricultural experiment stations. 
There can be no question that nothing has 
done more for the promotion of the science 
of chemistry and its applications than the 
acts of these great captains of industry 
and legislation. We shall not forget fur- 
ther the wonderful benefactions of Johns 
Hopkins, Clark, Case, Rose, Rockefeller, 
Stanford, Schermerhorn, Havemeyer, Fay- 
erweather, Carnegie and others, who have 
furnished through splendid munificence the 
magnificent facilities not only for instruc- 
tion in the science but for abstract research 
as well. 

The science received splendid impulse 
-and inspiration in the meeting at the grave 
of Priestley in 1874. It brought the chem- 
ists of the country, then comparatively few 
in number, together and established the 
bond of good fellowship and scientific sym- 
pathy, always so necessary to true progress. 
The most important outcome of this most 
important gathering was the organization 
of our own society. In his address deliv- 
ered at that meeting Professor Benjamin 
Silliman named eighty-five chemists who 
had contributed to the advancement of the 
science in the United States at that time. 

_ In 1876, the American Chemical Society 
was organized and during the year enrolled 
230 members, of which 190 were profes- 
sional chemists. The impulse given in 
Northumberland was effective, the example 
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of a few devoted and public spirited men 
was followed, and though a period of al- 
most fifteen years was requisite to the ulti- 
mate firm establishment of the work of the 
organization and the integrity of the Society 
itself, the great aims of its founders to se- 
cure the harmonious and thorough organ- 
ization of all the chemists of the country 
finally prevailed. The Society has con- 
tinued to increase in membership and influ- 
ence, until at the present time thirteen 
local sections have been established in the 
various parts of the country, all actively 
working, and at least six of them holding 
monthly meetings, during all but the sum- 
mer months, for such scientific intercourse 
and discussion as cannot fail to be fruitful 
in the promotion of the science. The roll 
of membership now contains about 1,750 
names, and while this represents but a small 
proportion of the working chemists of the 
country, its growth henceforward must be 
rapid and the hope of the founders fairly 
realized. 

The Journal covers annually nearly one 
thousand pages of matter fairly representa- 
tive of the work of American chemists, and 
it has become necessary, because of in- 
creased demands for it, to publish an edition 
of three thousand copies. Its pages are 
open to communications on all subjects 
relating to chemistry and its applications, 
and it is the hope and expectation that the 
valuable Review of American Chemical Re- 
search may be accompanied in the near 
future by abstracts of papers published in 
the foreign journals, thus furnishing to all 


our members information regarding the 
world’s works in chemical science and 
practise. 


The progress made in the applications 
of chemistry in our country can properly 
and fully be told only in the results of the 
census now in progress and in hands which 
promise results of higher value than have 
ever before been obtained in such work in 
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this country. We may congratulate our- 
selves that it has been entrusted to our past 
president, Dr. C. H. Munroe, whose tastes 
and training have so admirably fitted him 
for the delicate and difficult task submitted 
to him. But we have in the figures pre- 
pared by the Bureau of Statistics of the 
United States Treasury most significant 
data regarding the progress made during 
this closing decade of the closing century. 
From this source we learn that of products 
classified as chemicals, drugs and medicines, 
we imported during the year ending June 
30, 1890, to the value of $41,601,978, 
while for the year ending June 30, 1900, 
this value had become $52,931.055. Most 
of the materials represented in these figures 
entered into consumption in industries, 
based wholly or in part upon the applica- 
tions of chemistry. We cannot enter into 
the details of these statistics, but we may 
consider with interest and profit a few 
figures relating to some well known indus- 
tries, and which are instructive in this con- 
nection as showing the variations which 
have occurred during the decade. 

Chemicals imported in 1890 and 1900 
respectively : 


1890. 1900. 


Caustic soda................000eee $1,470,335 $158,793 
Soda ash..............c0..csereenoee 3,493, 288 665,104 
Potash, Chlorate of............... 238,840 102,337 
Soda, sf SE DoonbS0N0e0 93,076 
Lime, Chloride of................ 1,385,080 1,461,858 
(GUREREN@saccaoqnonsanc0cbo 05056000 928,935 2,138,670 
Alizarine Colors. .........-..00.00. 358, 882 771,336 
Coal tar colors and dyes........ 1,787,553 4,792,103 
Other coal tar prod.............. 397,780 
Milk, Sugar of................006 46,510 399 
(CAE CC cr ecodoossacsseddsqooqanea00n00 7,411,343 4,038,753 
Bark and extracts for tanning ..............-.seceeseenseeees 
ST jif)>-< noogoonoosesuoopccouapacdoASéood accjSogdGERcESGOEDNRCS 550000 
THEO abies nacoononcadcq000g 26000006 o5acoDadonccoQNONd HOO NcOODSRAGNS 
(CINCY Ese cn. Soa doonaticanac oncbanbacocxoeoponcooCUSbanEnADgdONEaaCCeORCO 
CellWloid).c. cse ccc cuss vavescesesecescdovesecontineccaenetencesse 
JX 1G Sinan beunnpeeeppnccoqeaned 00000) adooodooaduanaccéododonn000000 


INGE FOO Chae EA Moo. GaobbecconrocGaho .bacd0Ge 20060NCe0000000 
CoppertSalphaterofivessccmseucecsaanssvaesetteccseetestemcctin 
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The figures indicate enormous growth of 
the alkali industry in the United States dur- 
ing the decade and show that in this branch 
of industry we are entirely independent, as 
regards supplies, of foreign producers. The 
figures for glycerine show the possibilities 
of expansion of another industry, while 
the almost astounding growth of the impor- 
tations of alizarine and coal tar products 
and dyes indicates the necessity for the 
further development and utilization of our 
own sources of crude materials of like char- 
acter and the extension of that already be- 
gun. Therapid growth of the establishment 
of the by-product coke ovens reveals great 
possibilities in this direction, and it must 
be disappointing if the characteristic enter- 
prise fails to take advantage of these possi- 
bilities. 

If the importations of chemical products 
are interesting and indicate great activity 
and growth in the industry, the figures for 
the exportation of similar products are even 
more significant. Wesubmit figures for the 
years ending June 30, 1890, and June 30, 
1900, respectively, including in the table 
some data for 1876, the year of the organi- 
zation of our Society. To have predicted 
these results in the beginning of the quarter- 
century would have invited incredulity, 
but so also would predictions regarding the 
advances to be made in other lines of hu- 
man industry. The figures are worthy of 
careful study. 

Values of exports of domestic products of 
the chemical industries for the years ending 
June 30, 1876, June 30, 1890, and June 30, 
1900, respectively : 


1876. 1890. 1900. 
$223,276 $263, 754 $376, 742 
17,927 91,913 
81,401 238,391 880,049 
229,311 143,073 191,687 
39,004 174,264 
50,300 98,084 146,722 
15,597 26,211 49,566 
2,120,745 
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Dyesjanducdyesbulisnyescrcresceerscsrscneceascrersessccetasecent 
IOTAG, JAG EHS O i-noononcesonenpnnn000p DosonDDooBAasoRdese no00 
Other chemicals not separately enumerated..... 
(GIGI? possocppendcnasseonageoabagdoeNpaoESHDECHOSdEQSo6000~ 


Coffee and cocoa, ground and prepared, and chocolate 
Earthen, stone and china ware...........csececscssscenseeeees 
TOE STILAETIE) coonoaoosasqnoab600S50q000009 s0ac0 dosobodDaAbodoaGoDSeuONE 
Glass and glass ware............... 
Glucose or grape sugar............. 
(GiLT@, c000¢ nénadescd boooogoGaadaboDODIRSeoBsES.oKOotoaoadnBabéguodaNGs 
Grease, grease scraps and soap Stock...................0.e00 
Gunpowder and other explosives................:s2eseseeeee 
India rubber, gutta percha and manufactures of......... 
Iinkeprinters) and others*.-..<s-eosece ce sceeeeeeseeeeese ree 


Malt liquors.................008+ 
Matches ....... 
Naval stores .........0.se:sceeeeee 
Oil cake and oil cake meal.... 
Oils, animal....-0.-.........--5--.- e600 
OME, WOE, GROG Osccossdsoqssq9008000000 eeacba ndo55q000090005 
Oils, mineral, refined or manufactured..................... 
Oils, vegetable, Corn....... potbedaosodandsotaca 
sf Cotton seed.......... 
o Linseed............... 
‘ yolatile or essential........... 
poem allCOGHED Sst aesercaroresee a ceeecdsecer oes 
Paints, pigments and colors....................... 
Paper and manufactures of...................000+ 60 
Paratinvand parafi) WAX: ...c.c..cc.edsceecs-cc-ecseceencosaee 
Perfumery and CoSMEetiCs ...........0.cecceeeeeeeeeeeneeeeeeees 
Photographic materials...... 000 
IRIAHDPgesasbacodeqases od00000 5009 spcodHcedBaKe 


Lard compound and substitutes... 
Oleo and oleomargarine..............02secseeeeeeeeeeenee 


SYDUANES, WROCBloooaccnas0s00630n¢ 550 ondD8acHDoo=00 casoNDNEESScoGaNReD 
Spirits, grain (neutral and cologne).....................06 
sf LDIRAIYS 7 aconosanocospoxcncbpDoDdedopDonIDéNacaGOKO dd71d0u0 


Yes TAV@ococ0sc000000s9 0000 00nc00GDeDaDeB9D0080000 
id ENDL GUNG} Ps gondaansacdossoudcasoaDboncodcaGcuondtodcodacanon 
Starchitecescn se ieccn =e. 
Sugar and molasses............0scsceseeecetseeereceesseene 


Wine 


CASE. ooo eee enon cece eee ee eee eee eene we ene ren ercneertereesenssreee 
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1876. 1890. 1900. 
717,128 498,056 
776,413 
2,471,195 2,840,931 5,536,716 
193,283 64,283 
53,586 1,233,921 
93,735 228,241 
175,477 5175, 823 
922,221 1,618,681 7,218,224 
646,954 882,677 1,933,201 
855,176 3,600, 139 
5,798 88, 484 225,844 
1,506,819 2,944,322 
67,887 868,728 1,888,741 
88,816 1,090,367 2,364,157 
147,057 259,776 
11,175,141 15,363,584 
{ 17,568 134,994 { 85,854 
(163, 162 
60,412 215,198 
42,664 654,408 2,137,527 
153,680 62,284 95,316 
9,799, 923 7,444,446 12,474,194 
7,999,926 16,757,519 
1,975,972 1,686,643 718,997 
2,220,268 6,744,235 7,364, 162 
30,502,312 51,403,089 68, 246,949 
1,351,867 
146,135 5,291,178 14,127,538 
23,770 55,036 54,148 
248,270 223, 435 256,597 
102,792 554,295 
179,882 578, 103 1,902,058 
795,176 1,226,686 6,215,559 
2,408, 709 8,602,723 
375,011 430,151 358,589 
3,891 1,164,465(1899) 
5,153 35, 017(1889) 
22,429, 485 33,455,520 41,939,157 
1,474,464 
6,773,522 10,920,400 
1,109,496 4,187,489 3,142,378 
12,270,083 8,591,042 4,939,255 
303,325 1,133,296 
18,378 29,073 55,833 
684,739 1,109,017 1,773,921 
35,915 116,757 67,125 
320,306 
178,257 59,277 
83,698 
663,039 903,808 
498, 250 764,860 
137,029 121,241 
165,535 24,921 
524,596 378,115 2,604,362 
6,745, 771- 3,029,413 3,697, 366 
6,734,378 5, 242,158 4,398, 204 
54,906 206,483 620,059 
6,133 10,520 12,583 
33,483 270,930 62,592 
2,245 458, 463 
36,061 
$102,054,750  $174,803,105  $264,501,771 
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The figures show grand totals as follows: 


For the year 1876......102,054,750 
6 1890.......174,803, 105 
1900......264,501,771 
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In the decennial period just closing the 
increase in the value of the exports of 
products of domestic manufacture was 
therefore about the same as during the 
preceding fourteen years, and during the 
quarter-century the growth has been 260 
per cent. The growth has been persistent 
and steady, and indicates what may be ex- 
pected in the immediate future as well as 
what is now the condition of development 
of our chemical industries. This latter con- 
dition becomes more manifest when we con- 
sider that the products exported constitute 
but a small proportion of the production, 
and we may in some degree at least antici- 
pate the results which must be obtained in 
the pending census investigation. 

As a further illustration of the growth of 
the chemical industries, we may call atten- 
tion to the condition of the coke industry 
in the United States in 1880 and 1898 re- 
spectively, as illustrated in the following 


table: 


1880. 1898. 


Establishments.............060e 186 342 
Orent Seite dbcococebodusa0ded 12,372 48, 447 
{ building...........006 1,159 1,048 
Coal used, net tons............ 5,237,471 25, 249,570 
Coke produced, net tons..... 3,338, 300 16,047,299 
Total value of coke at ovens.$6,631,267 $25,586,699 
Value of coke at ovens, per 
MebibOMewececeestien seetene $1.99 $1.594 
Yield of coal in coke, per 
GED osoanooquaconsoonoaDGn 63.0 63.6 


If we consider that in the recovery ovens, 
which are fast taking the place of the older 
and less rational types, this coal should 
yield 3.38 per cent. of tar, .34 per cent. its 
weight of ammonia and 8.17 per cent. of gas 
liquor, all of them bases of most important 
chemical industries, the figures are signifi- 
cant. 

Equally interesting must be the informa- 
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tion to be furnished regarding the capital 
represented in thechemical industries in this 
country. At the present time, we are able 
to judge of this to a minor extent from the re- 
ported capitalizations of the recently organ- 
ized companies constituting combinations 
of preexisting companies. It is true that 
in these cases the capital represents in a 
very considerable measure what is known 
as good will, franchises, etc., but it never- 
theless represents earning power and the 
the average market value corresponds very 
closely with par value. Taking only those 
organizations devoted to the chemical man- 
ufactures exclusive of the gas and metal- 
lurgical and explosive industries, we find 
that the capitalization as reported in the 
stock lists amounts to the enormous value 
of about $1,500,000,000, and this takes no 
account of many of the incorporated indus- 
tries not specially reported, nor the indus- 
tries not incorporated and yet active. It 
does not include the recently developed elec- 
trolytic industries, in which the cash capital 
actually invested, as we learn from com- 
petent authority, amounts to more than 
$1,500,000. The newly-established by- 
product coke industry is so rapidly develop- 
ing and is absorbing capital with wonderful 
rapidity, while the comparatively new beet 
root sugar industry has already developed 
to such an extent as to involve capitaliza- 
tion of nearly $100,000,000 and to develop 
the establishment of manufacturing plants 
of magnitude beyond the imagination of 
foreign manufacturers in the same line a 
few years ago. Yet this is a general char- 
acteristic of the modern chemical industries 
of the United States, and it is interesting 
to note that much of the development has 
been effected empirically and by men com- 
paratively little versed in the principles and 
laws of the science upon which they are 
based. The industries have had the aid of 
but few educated chemists. Happily this 
condition is rapidly changing. Rational 
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work is coming to be recognized and the de- 
mand for well-trained chemists is increas- 
ing. Wecannot yet boast with the Germans 
that single works employ more than one 
hundred thoroughly educated chemists, yet 
inquiry shows that many of the important 
works have corps of chemists numbering 
from ten to fifty, while very many more 
have smaller numbers. The same inquiry 
affords some clue to the number of chemists 
actually at work in this country. If we 
compare the list of members of the Amer- 
ican Chemical Society, we find that more 
than two-thirds are engaged in technical 
work. Furthermore, of the few chemists 
reported in the inquiry just referred to, 
scarcely one-third are members of the So- 
ciety. A fair estimate based upon such 
data leads tothe conclusion that more than 
five thousand chemists are actually at work 
in the United States and that eighty per 
cent. of these are connected with the indus- 
tries. A study of the lists of the graduates 
of the educational institutions leads to sim- 
ilar conclusions. Fischer reported as the 
result of special inquiry made three years 
ago that in Germany four thousand gradu- 
ate chemists were employed in the indus- 
tries and about two hundred in teaching 
and special investigations. 

So then we find that the chemical indus- 
tries of the United States are growing with 
enormous rapidity ; that they are being con- 
centrated into fewer but larger works ; that 
operations and reactions are being carried 
out with a magnitude which the earlier 
chemists would never have predicted ; that 
new methods are being followed; new prin- 
ciples applied, greater accuracy of results 
demanded both as to quality and yield of 
the products; that the products now issue 
from the works in lots of tons ata time of a 
higher degree of purity and with a greater 
economy than were possible but a few years 
ago with lots of afew hundred pounds. For 
instance, the great sugar refineries each 
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yield from one to two million pounds daily 
of a product, the purity of which may be 
considered absolute. The modern beet 
sugar works have in some cases capacity 
for treatment of from 1,000 to 3,000 tons of 
roots daily, and consequently the purifica- 
tion of almost an equal quantity of juice. 
And if so great advance has been made 
during the closing quarter-century and even 
decade, what shall we say of the possibili- 
ties of the future? What is to be themag- 
nitude of the chemical industries of the 
United States? What shall be the charac- 
ter of the products issuing from them? 
What will they require of the men who must 
direct and control them? That is to say, 
what will be the educational requirements 
of the American chemical industries of the 
almostimmediate future? These questions 
are not new to our own country, and their 
importance has forced itself with powerful 
intensity upon those engaged in the chem- 
ical industries in the old world: it has been 
the subject of most earnest discussion, par- 
ticularly in Germany and England, during 
the past five years at least. Nor has it 
been in all respects satisfactorily answered. 
Even within this closing month of the clos- 
ing century the cable has flashed news of 
the complaint on the part of the leading 
statesmen of England that the training of 
technologists in that country is inadequate 
to the development necessary to meet for- 
eign competition, and at almost the same 
time brings news of the inauguration of new 
institutions for technical education. And 
in Germany also, the home and starting 
point of many of the great industries, the 
demands upon the educational institutions 
for the better training of technologists are 
being pressed from every side. It is natu- 
ral to believe that the time is not far dis- 
tant when we too shall be called upon to 
make and meet similar demands. It may 
be pardonable therefore to discuss briefly 
what these requirements are likely to be. 
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First of all, experience shows that those 
who financially control the great industries 
fully appreciate the need of improvement in 
both processes and products are particu- 
larly apt in propounding hard questions in 
connection therewith, and always expect 
that these questions shall be answered 
quickly and with the utmost accuracy. 
Young men who early come to a realiza- 
tion of this fact and prepare themselves by 
broad and thorough education to meet it 
are those who will succeed in the industries 
and ultimately have a controlling influence 
in their management. And what is to be 
said here on this subject is directed as much 
to the students as to those who instruct, for 
it is not difficult to understand the restric- 
tions placed upon teachers by the students 
themselves in the struggle to arrange work 
leading to the training, which many realize 
to be absolutely essential to meet the re- 
quirements of the near future. 

For it is beyond qnestion that the most 
thoroughly educated man is sure to best 
meet these requirements and become the 
leader in the industrial struggle of the near 
future. Dr. Duisberg, the director of the 
great color works at Elberfield, Germany, 
rightly fixed the standard when he said that 
‘above all a general comprehensive educa- 
tion is required. We must have in the 
industries persevering, energetic men with 
broad views.’ And Dr. Chittenden was 
right when he said “give a young man a 
broad knowledge and a thorough conception 
of the principal laws of physics, mechanics, 
hydraulies, etc., and he will soon adjust 
himself to the environment of professional 
work and eventually rise to a plane far 
beyond that of the man whose training has 
been purely technical,” and concluding his 
paper he says, ‘‘the rapid development of 
the sciences and their manifold industrial 
applications have opened up avenues for 
new ventures of great magnitude, and there 
is an increasing demand for young men of 
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broad scientific knowledge and training. 
He who wishes for the fullest possible meas- 
ure of success must prepare himself thor- 
oughly for his life work and he can do this 
in no better way than by acquiring a broad 
and liberal education.” 

This important requisite to success could 
not be better described. Careful general 
training is conducive to the best thought 
and the best expression of the results of 
inquiry. And it is too frequently true that 
technical men are especially lacking in this 
particular. Too early specialization must 
tend to narrowness of view and therefore 
to limited influence. The general culture 
work of the preparatory schools, or of the 
colleges, will always be profitable, whether 
as preparatory to a specialty or an auxiliary 
to its prosecution. These principles will 
apply to all technologists, whether they are 
chemists or not. 

But what shall be the character of the 
special training of the technical chemist? 
First of all, we must admit, that this must 
cover thoroughly and profoundly a study of 
the science of chemistry. Dr. Fittig declares: 
‘Our problem is to study the science as 
such; to lead the student into the methods 
of strictly scientific investigation, to put 
him into position to solve pure scientific 
problems entirely independent of the ques- 
tion, whether he shall devote his powers to 
the services of the science itself or apply it 
to practical questions.”” He claims that 
many students take up the study without 
the scientific instinct. And Erlenmeyer 
says ‘a true scientific training should pro- 
duce ability and susceptibility for all and 
every use. With a knowledge of the prin- 
ciples and laws of the science, their use be- 
comes easy, they proceed independently.” 
Foerster, discussing the needs of the electro- 
chemists, says ‘‘ but aboveall be particular 
to secure fundamental training in the entire 
field of chemistry, thus utilizing the prin- 
ciple insisted upon by Liebig, that the best 
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training for any specialty rests upon the 
broadest foundation in the whole of scien- 
tific chemistry.”? Dr. Duisberg says further: 
‘in technical chemistry the sharp eye of the 
scientifically trained man is wanted in order 
to recognize the individual developments of 
the reactions in progress, which can be seen 
only through the accompanying indica- 
tions.” And Richard Meyer truthfully de- 
clared:: ‘‘if our technologists did not prop- 
erly appreciate the service rendered by men 
trained in the spirit of Liebig, chemical in- 
vestigation would miss the stately crowd of 
auxiliary powers, without which the heights, 
from which we may now look proudly back- 
ward and hopefully forward, could never 
have been attained.”” And W. H. Perkin 
says that ‘‘technical education will be of 
small value unless it is carried out on a 
very broad and scientific basis.” 

These views of the leaders in the science 
of chemistry must find an echo in the mind 
of every man who has had experience in 
the industries. In no department of hu- 
man activity is a thorough knowledge of 
the fundamental laws so needful, nor can 
the knowledge of any law be safely neg- 
lected if successful work is to prevail. For 
all the laws apply all the time and few 
cases will arise in which the more impor- 
tant can be avoided. To suppose that the 
industries can be carried on in the face of 
severe competition without such knowledge 
is to invite failure in every case. EHmpiri- 
cism may succeed in times of plenty, but 
adversity breeds rationalism and fosters 
the support it can bring. So then we may 
make no distinction between inorganic and 
organic chemistry, analytic and physical 
chemistry, for each one has its place in the 
world’s work and no one can predict when 
any one of these branches will be called 
upon to render material aid. 

But whatever may be the department of 
chemical study, the relation of the science 
to physics will be keenly felt and the de- 
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pendence of each upon mathematics as the 
true foundation will become manifest. For 
this latter science is just as powerful an aid 
in the determination of the motions of the 
atom and molecule in matter as of those of 
the worlds and constellations in space. And 
if it cannot be neglected in astronomy, no 
more can it in chemistry and physics. In- 
deed, it illustrates the unity of all the 
sciences, even as it does the correlation of 
allthe forces. Dr. Lorenz set forth the need 
of all chemists in this particular when he 
said: ‘‘ Modern electro chemistry is an ex- 
act science and its principles and a knowl- 
edge of it rests upon a foundation of math- 
ematics. it is in every way desirable that 
every electrochemist shall be trained in the 
higher mathematics and be thoroughly 
able to utilize both differential and integral 
ealculus.”’ He particularly recommends as 
a preparation therefor the ‘ Introduction to 
the Mathematical Treatment of the Sciences 
of Nernst and Schonflies’ and says: ‘‘if the 
student have an intensive rather than ex- 
tensive training in mathematics, he may 
be thrown into the sea of natural science 
and left to swim.’”’ So also Foerster dis- 
cussing the character of the instruction 
in electrochemistry in the technical high 
school, while insisting upon ‘ thorough fun- 
damental work in organic and inorganic 
chemistry, physics and physical chemistry ’” 
does not fail to include in his plan of work 
‘the principles of higher mathematics.’ Dr. 
Koerner, discussing the ‘Importance of 
Physical Chemistry to the Industries,’ says: 
‘‘Tt is most characteristic of it (physical 
chemistry) that it utilizes the most power- 
ful of all natural aids to scientific investi- 
gation, the higher mathematies.”” And in 
the curricula of the technical high-schools 
in Germany we find almost without excep- 
tion that in the course of chemistry, as 
well as in engineering, the higher mathe- 
matics is taken up and completed before 
the end of the first part of the year, if not 
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becomes the ground work of, and prepara- 
tory to, all the important work which in 
those great institutions must follow it. 
And finally, the technical chemist of 
the near future must be trained in the 
principles and practises of engineering, 
trained to make and operate the mechan- 
ical means for carrying out effectively the 
chemical reactions of the industries in a 
large way. For, after all, these reactions 
differ only in degree from those of the re- 
search and preparation laboratories, and if 
in the latter the students must be trained 
in making and assembling the forms of 
apparatus for use in the various operations 
of pulverizing, separating, roasting and in- 
cineration, solution, precipitation, separa- 
tion of solids and liquids, washing, drying, 
and care of precipitates and crystals, the 
production and control of heat, the transfer 
of solids and liquids, the production and 
application of vacuum, evaporation and dis- 
tillation, the conditions of crystallization, 
ete., in the small way in the laboratories, 
he must be taught to apply all these and 
more, in the large way in the works. 
Indeed, the only difference between the 
two may be comprised in the terms micro- 
chemistry and macro-chemistry ; chemistry 
and the operations belonging to chemistry, 
carried on in a small way with limited or 
small quantities or volumes ; handling solids 
and liquids in quantities of a few grams 
or a few cubic centimeters, or liters, on the 
one hand, or of tons of solids and thousands 
of gallons of liquid on the other. How, for 
instance, would the chemist untrained in 
the principles of engineering proceed in 
handling materials in quantities involving 
several tons of solid matters and 30,000 to 
50,000 gallons of liquid in a single charge ?— 
a requirement not uncommon in the modern 
industries and sure to be more common in 
the future industry. In his day, perhaps, 
the great Liebig was right and Wobler was 


maintained that with a thorough knowledge 
of the principles and laws of chemistry, all 
else in the industry involving their applica- 
tion would be easy. It is possible that the 
genius of the young operator would come to 
his aid and enable him ultimately to devise 
means to meet his ends, but time and labor 
must be saved by training in the methods, 
whereby such means may be established 
and a knowledge of means already at hand 
acquired. The authoress of a late popular 
work of fiction was right when she said, 
‘untrained genius is a terrible waste of 
power,’ and though it may not be as appli- 
cable here as in an earlier paragraph, she 
was also right when she said in the same 
connection, ‘‘So many persons think that 
if they have a spark of genius, they can 
do without culture ; while really it is be- 
cause they havea spark of genius that they 
ought to be and are worthy to be cultivated 
to the highest point.” And this applies to 
the chemists who must operate in a large 
way and with large masses of matter, either 
solid or liquid. 

In a discussion of this subject in Eng- 
land, where perhaps more than elsewhere 
in the world the need of engineering ca- 
pacity on the part of chemists has been 
most keenly felt, and where, on the other 
hand, engineering capacity, embodied in 
such men as Mond, Bell, Muspratt, Weldon, 
Perkin and Chance, has brought forth such 
splendid results. Ivan Levingtein, himself 
a leader in the industry, said: ‘It must 
also be palpable that a chemist intended for 
industrial work, who, along with sound 
training in chemistry, has also acquired a 
fair knowledge of chemical engineering, 
must be better fitted for his work than the 
man who is only practically acquainted with 
the handling of china basins, phials or a 
Liebig’s condenser.’’ And in the same dis- 
cussion Watson Smith endorsed ‘‘ what had 
been said as to the importance of teaching 
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the scientific principles involved in the 
special construction of apparatus and plant 
for chemical processes on a large scale.”’ 
Dr. Ost, whose connection with both the 
industries and teaching has been so inti- 
mate, says: “ Liebig, who had for long 
years taught technical chemistry in Giessen 
and, as none other, had promoted the ap- 
plications of chemistry, could say in 1840 
‘T know many (those trained in pure science 
only) who now stand at the head of soda, 
sulphuric acid, sugar and cyanide works, 
dyeing and other industries, and without 
ever having had previously to do with them, 
were completely entrusted with works proc- 
esses within the first half-hour, and in the 
next brought forth a number of most im- 
portant improvements.’ Sixty years ago, 
this judgment characteristic of the time, 
this enthusiastic declaration of Liebig, 
would constitute a dogma, but it is no 
longer tenable. The chemist graduated 
from the technical high school is no longer 
in position to begin his factory experience 
with introduction of improvements.’’ This, 
Ost says, is because of the better and more 
perfect organization of modern works. And 
Dr. Lorenz of the Zurich Polytechnicum 
says: ‘‘ The electrochemist should not be 
graduated until he has been taught how to 
use modern methods in very large appara- 
tus. We find in electrochemistry wide 
difference between the theory and the facts. 
In the laboratory current yield and greatest 
economy of electrical energy are often the 
principal consideration, but in technology 
corrosion of electrodes or diaphragms is 
much more expensive than any variation of 
energy.”’ What an important illustration 
of a special study of materials of engineer- 
ing in the preparation for the chemical in- 
dustry. And what a sensation of sympathy 
this must arouse in all those who have had 
to do with the handling of corrosive mate- 
rials in the very large quantities and 
volumes, which modern methods involve. 
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How often it happens that success of an im- 
portant operation is delayed and even made 
impracticable because of want of knowledge 
of suitable resistant material for construc- 
tion of containing vessels or apparatus. 

Probably the most important contribution 
to this subject is that of Mr. Beilby. In his 
address he says: ‘‘I have rarely seen the 
chemistry of a process lagging behind the 
engineering; most frequently it is the other 
way. Thechemical reactions involved in the 
ammonia soda process are simple and easily 
understood, but it required the genius and 
practical skill of men like Solvay and Mond 
to devise apparatus which could establish 
the manufacture on its present secure basis. 
What are the elements of which the skill is 
made up? ‘The scientific basis must be a 
thorough knowledge of the principles of 
chemistry, physics, dynamics and me- 
chanics, and added to this there must be a 
practical acquaintance with the materials 
of construction and the methods by which 
they are worked into structures. The de- 
signing and construction of apparatus for 
chemical works is a distinct branch of ap- 
plied science. It is in this that special 
skill is required, for works operations are 
not simply laboratory operations. 

‘The ideal chemical engineer should be 
in thorough sympathy with the modes of 
thought and with the methods of working 
of both the chemist and theengineer. Just 
as the professor of engineering teaches how 
to apply the law of statics, dynamics and 
kinematics to the design of structures or 
machines, so should the professor of chem- 
ical engineering trace the applications of the 
laws of chemistry and physics and dynamics 
in the problems which occur in designing 
chemical apparatus for works. I am quite 
satisfied that in the present state of popular 
opinion the position and work of the tech- 
nical chemist will not be properly recog- 
nized, unless he can associate himself, by his 
training and practice, with the engineering 
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side of his calling.” Professor Meldola 
says: ‘The sooner a chemist is made to 
realize the enormous practical difference 
between a laboratory and a factory process, 
the better it will be for him.” 

Professor J. A. Reynolds, Director of the 
Municipal Technical Schools of Manchester, 
England, says: “‘ English chemists are not 
engineers and English engineers are not 
chemists, and hence the enormous diffi- 
culty which arises in the endeavor to bring 
to successful commercial results the fruits 
of laboratory research.’’ While Mr. David 
Howard considers that the “influence of 
mass action, the question of so many pounds 
of coal per horse power hour and other like 
things, cannot be dealt with on a small 
scale, but are all important on a larger scale. 
We want chemical engineers who can make 
new roads in chemistry as mechanical engi- 
neers do in railways.” 

It is also important to consider the course 
of study proposed by Mr. Beilby in his 
paper for prospective industrial chemists. 
His large experience in the chemical indus- 
try gives him power to speak with author- 
ity, and young men who look forward to a 
successful career in the industry will do well 
to give it most careful consideration. And 
even more important, perhaps, are the 
courses of instruction carried out in the 
West of Scotland Technical College and in 
the Municipal Technical School in Man- 
chester, England, and published in the 
Journal of the Society of Chemical Industry 
during 1899. Students who have had the 
advantage of these courses must be better 
fitted than those who have not been simi- 
larly favored. Yet we must believe that 
the courses laid out in the technical high- 
schools of Germany, and, we are proud to 
say, in some of the schools of technology in 
our own country, are in some respects 
better. A combination of the two classes 
of course might be made with profit to 
both the classes of institutions. It is im- 
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portant that the works chemist should be 
trained in the construction of the special 
forms of apparatus he needs to use, but 
they should be accompanied or preceded by 
the principles and practise of mechanical 
engineering. The most practical courses, 
perhaps, are those laid down in many of 
our own educational institutions for in- 
struction in mining engineering and metal- 
lurgy, in which chemistry of the operations 
is considered in connection with the me- 
chanical details of its applications, and we 
have advised students desiring to prepare 
for the chemical industries to pursue these 
courses in the best institutions first, and to 
follow them with a year or more of exclu- 
sive study of chemistry both pure and ap- 
plied. If it were possible to add to the 
courses of chemistry as much of engineer- 
ing, civil, mechanical and architectural, 
as is found in some of the metallurgical 
courses, the ideal would be nearly met. 
But we can fully sympathize with those 
teachers who find the time available too 
limited for such a combination, and appre- 
ciate the fact that either the student must 
come to the professional school with better 
preliminary training in the preparatory 
subjects, or the course must be extended be- 
yond the usually provided four years’ work. 
In any case, if the course of engineering 
could be carried side by side and simulta- 
neously with the course of chemistry, the 
needs of the prospective technical chemist 
would be most fully met and the require- 
ments of the future chemical industry most 
nearly fulfilled. In some of our institu- 
tions in which all studies are practically 
optional, such a course might be arranged 
and profitably followed, and notwithstand- 
ing the longer time which might be in- 
volved in its completion, the graduate from 
it would issue with brighter and better 
prospects of success in his profession than 
one less broadly trained. And in the selec- 
tion of the subjects for such a course, the 
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plans of study laid down in the technical 
high-schools of Germany, in the technical 
schools of England and of our own country, 
may be profitably followed. 

In 1897, we expressed the view which 
seems thoroughly applicable now and which 
will perhaps bear repetition here. We said: 
“Tt seems, therefore, that the demand of 
the present time and of the immediate 
future can be met only by broadly educated 
men: by men who have been trained, not 
only in chemistry itself, but in the great 
principles of physics as well. A good tech- 
nical chemist must be first of all’a thor- 
oughly educated chemist. After that, to 
attain the highest success in this country, 
he must be educated in the principles of 
engineering; the production and applica- 
tions of heat; the production and appli- 
cations of electricity ; the transmission of 
power, the movement of liquids ; in general, 
the means whereby the reactions of chem- 
istry may be carried out in a large way 
We need, therefore, chemical engineers, and 
these in the nature of the requirements 
must be broadly and thoroughly educated 
men. While they must be trained in the 
work of the research laboratories, which 
are being organized in connection with 
many of the great industries, they must 
likewise be prepared to put into practical 
operation in a large way the results of the 
researches they have been called upon to 
make.” 

These truths have not changed and if 
these conditions of education and training 
are fully met, the progress of our chemical 
industries must be greatly augmented, the 
science must, by reaction, be actively ad- 
vanced and following the experience of 
our German confréres in the words of 
Meyer, we may look hopefully forward, and 
in the near future proudly backward, to 
accomplishments greater than the world 
has ever known. Wu. McMortriez. 

NEW YORK. 


SCIENCE. 


4538 


MAN’S PLACE IN NATURE.* 

In the opening paragraphs of his most 
memorable contribution to knowledge 
(‘Man’s Place in Nature,’ 1863), Huxley 
made mention of certain similarities be- 
tween the activities of anthropoids and 
those of men; and, while the burden of 
the work was devoted to structural homol- 
ogies, the initial keynote was retouched 
here and there throughout the discussion. 
Huxley’s classic contribution to anthropol- 
ogy needs no encomium; it was a pioneer’s 
mile-mark of progress, erected under diffi- 
culties ; and it suffices that all later trav- 
elers have found it in the direct way of 
experiential truth. Yet it is worth while, 
now and then, to take stock of advances. 
subsequent to, and largely consequent on, 
the Huxleian declaration. 

Since Huxley’s pioneer work, a host of 
investigators have carried forward the study 
of structural homologies connecting the 
genus Homo with lower genera and orders; 
and to-day the physical similarities are 
among the commonplaces of knowledge, 
whatsoever the background of philosoph- 
ical opinion concerning cause and sequence. 
During the last decade or two the investi- 
gators themselves, with scarce an exception, 
have gone one step further, and now include 
sequence of development from lower to 
higher forms as among the commonplaces 
of opinion, whatsoever the background of 
metaphysical notion as to cause. There 
the strictly biologic aspect of the question 
as to man’s place in nature may safely be 
considered to rest; there has been little 
advance in opinion beyond that of the 
pioneer in 1863; but the data have been 
multiplied, and the knowledge and opinion 
have been diffused widely. 

Since Huxley’s epoch-marking memoir 


*Address of the retiring President of the Anthro- 
pological Society of Washington, delivered before the 
Washington Academy of Sciences and Affiliated So- 
cieties, February 26, 1901. 
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was first published, occasional contributions 
have been made to knowledge of the activ- 
ities displayed by various sub-human ani- 
mals, and during the last quarter of the 
nineteenth century_a science (which has 
been called the New Ethnology) has been 
organized to deal with the activities of 
mankind; yet singulariy little has been 
done in the way of tracing activital homol- 
ogies between the genus Homo and lower 
genera. It is indeed conventional for soci- 
ologists, and customary for comprehensive 
writers on anthropology, to instance the 
social habits of mammals and birds, and 
even of insects and infusoria, as analogous 
to human society ; one naturalist has gone 
so far as to study various mammals and 
birds in their activital aspects, thereby 
opening a most attractive field in science 
as well as in literature; but investigators 
have not turned seriously toward the ha- 
bitual activities displayed by the anthro- 
-poids—still less have comparative studies 
been made of the activities normal to both 
the higher quadrumana and the lower races 
-of mankind, albeit this is perhaps the most 
inviting field now open to research. Thus 
far this line of inquiry grovels in the stage 
.of travelers’ tales: the gorilla-hunter tells 
-how the family sire sleeps at the foot of a 
«tree in which mother and young are nested ; 
the naturalist in Liberia incidentally de- 
“scribes the use by monkeys of stick and 
-stone implements, while the Bornean tour- 
ist tells of the simian servant who prefers 
the society of human masters to that of his 
kin and discriminates among the garments 
- he is permitted to wear; but there is a 
woeful dearth of critical observation and a 
lamentable lack of judicious generalization 
pertaining to this promising meeting-ground 
of zoology and anthropology. So this as- 
pect, too, of the great question concerning 
man’s place in nature remains nearly as it 
was left by Huxley; the data are more 
abundant, and opinion has been both clari- 
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fied and diffused ; yet definite homologies 
remain practically unfound, if not un- 
sought, and the scattered facts have thrown 
little light on cause, less on sequence. 
Since Huxley’s prime, the New Eth- 
nology has arisen; and it has opened a 
vista of facts and relations which appar- 
ently escaped the keen vision of the pioneer 
in 1863—the vista embracing thought, with 
all the other psychic factors pertaining to 
the activities, sub-human as well as human. 
This vista is perhaps the broadest and 
most attractive ever opened by science: 
When Galileo descried the harmonious 
paths of the planets in a sun-centered sys- 
tem, he raised the minds of men to a new 
plane; when Newton grasped the idea of 
gravitation, he gave human thought a new 
hold on nature; when Darwin discerned 
the lines of specific development, he 
wrought a revolution in the world of in- 
tellect; but when students still living 
scanned the lines of activital development 
and realized that thought itself is bred by 
the very activities over which it comes 
later to hold dominion, they opened a new 
intellectual world—a world at once so 
novel and so commanding that some of the 
students themselves are fain to sit at the 
gate and view the prospect as fleeting 
phantasm rather than veritable reality. 
Nor is their hesitation either unprecedented 
or unpardonable: When the biologists of 
only one long generation ago unrolled the 
scroll picturing the origin and perpetuation 
of species through natural interactions, 
their interpretation seemed too simple to 
be true; when the anthropologists of the 
present generation unrolled a similar scroll 
picturing the origin of activities (arts, 
industries, laws, languages, doctrines) 
through natural interactions and self-de- 
veloped interrelations—and in this way 
alone,—their interpretation in turn seemed 
too simple to be true; and when the an- 
thropologists of the old century’s end (and 
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of this Society) unroll a scroll picturing 
the origin and development of thought 
itself through the long chain of interactions 
between the thinking organism and exter- 
nal nature—and in this way alone,—they 
foresee that their interpretation must seem 
too simple to be true—though they find 
comfort in the teachings of experience that 
in the long run simple explanations are 
preferred, that simple doctrines at last pre- 
vail, indeed that the progress of knowledge 
is best measured by its own simplification. 
But even after full allowance for hesitation 
and doubt, it must still be said that the 
opening of the post-Huxleian vista has 
had much effect; it has widened the view 
of nature to include the psychical as well 
as the physical aspects of organisms; it 
has correspondingly narrowed the range 
of extra-natural explanations of phenom- 
ena; and, specifically, it has revealed a 
new class of homologies among the races of 
men and between these and sub-human 
organisms. So the homologies recognized 
to-day as defining man’s place in nature are 
of three classes: (1) structural, as wrought 
out by Huxley; (2) activital, as suggested 
by Huxley and wrought out by Powell; 
and (3) mental, or psychic. Expressed 
otherwise, man’s place in nature is now 
defined, first by what mankind and their 
kindred are, second by what they do, and 
third by what they think. And the chief 
progress of the post-Huxleian epoch, albeit 
practically confined to Homo sapiens in 
various grades of development, has fol- 
lowed the lines of psychic homologies. 

It is just to say that the foundation for 
modern knowledge of psychic homologies 
was laid by Tylor in his ‘ Primitive Cul- 


ture’ (1871), and especially in the seven ° 


notable chapters on animism elaborated in 
successive editions; for he showed that a 
certain type of philosophy is of world-wide 
extent, and is, or has been, shared by every 
race, every known people, whatsoever their 
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diversities of color or condition. This foun- 
dation was gradually raised into a definite 
platform partly by Tylor in later publica- 
tions, partly by Powell in brief memoirs on 
“The Mythology of the North American In- 
dians’ (1879) and ‘ Activital. Similarities ’ 
(1881), in which it was shown that the in- 
teractions between distinct peoples and sim- 
ilar environments frequently produce sim- 
ilar activities, howsoever diverse the peoples 
themselves ; and important additions to the 
platform were made by Brinton in various 
contributions summarized in his ‘ Religions 
of Primitive Peoples’ (1897), in which he 
showed that the human mind, even in its 
more complex operations, reflects environ- 
ment with striking fidelity. True (as re- 
cently shown by Boas*), the products of 
interaction between peoples and environ- 
ment are in some measure inconsistent and 
may even at first sight seem contradic- 
tory; but, as pointed out on a previous 
occasion,} the incongruities shrink or dis- 
appear when the comparisons are confined 
to peoples in corresponding degrees of cul- 
tural development. 

The modern platform for the study of 
psychic homologies may be defined briefly 
in terms of a few generalizations, which 
seem to be consistent with the sum of 
knowledge concerning the psychic attributes 
of both human and sub-human organisms, 
viz.: (1) the mentality of animals is instine- 
tive rather (or more) than ratiocinative, 
and for each species responds practically 
alike to like stimuli; (2) the savage mind 
is shaped largely by instinct, and responds 
nearly alike to like stimuli; (3) all barbarie 
minds are measurably similar in their re- 
sponses to environmental stimuli ; (4) civil- 
ized minds rise well above instinct, and 


**The Mind of Primitive Man,’ ScreNcE, Vol. 
XIII., 1901, pp. 281-289. 

+ ‘Cardinal Principles of Science,’ Proceedings of 
the Washington Academy of Science, Vol. II., 1900, p. 
11. : 
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work in fairly similar ways under like 
stimuli; and (5) enlightened minds are es- 
sentially ratiocinative, largely independent 
of instinct, and less uniform in their re- 
sponses to external stimuli than those of 
lower culture. The several generalizations 
are mutually and significantly harmonious ; 
they combine to outline a course of devel- 
opment beginning in the animal realm with 
organisms adapted to environment through 
physiologic processes, and ending in that 
realm of enlightened humanity in which 
mind molds environment through nature- 
conquest ;* and they measure the gradual 
mergence of bestial instinct in the brighten- 
ing intellect of progressive humanity. To, 
or at least toward, this platform those 
working anthropologists concerned with the 
broader aspects of the science have been 
pressed by accumulating observations and 
generalizations; yet the platform owes 
much of its character and most of its 
strength to the concurrent development of 
a scientific psychology at the hands of a 
notable group of experimentalists in psychic 
phenomena. The several generalizations 
embodied in the platform have already been 
summarized as the latest and most compre- 
hensive among the principles of science, 
2. €., the responsivity of mind; + and by aid 
of this principle, psychic homologies may be 
traced between higher culture-grades and 
lower, and from people to people and tribe 
to tribe, down to the plane of lowest sav- 
agery—where the lines cease for lack of 
data, leaving the lowly mind in a state even 

* (Of. ‘The Seri Indians,’ Seventeenth Annual Re- 
port, Bureau of American Ethnology, 1898, p. 269. 

T ‘‘ The cardinal principles of science may be reck- 
oned as five: the indestructibility of matter, the con- 
tribution chiefly of Chemistry ; the persistence of 
motion, the gift mainly of physics ; the development 
of species, the offering of the biotic sciences ; the uni- 
formity of nature, the guerdon of geology and the 
older sciences; and the responsivity of mind, the 
joint gift of several sciences, though put in final form 


by anthropology.’’ Proceedings of the Washington 
Academy of Sciences, Vol. II., 1900, pp. 11-12. 
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more suggestively akin to that of the sub- 
human organism than is the lowest human 
skeleton to that of the highest anthropoids. 


Especially within the last decade of the 
old century, anthropologists have come to 
recognize a course of development of the 
esthetic arts—a sort of natural history of 
esthetics, arising in symbolism, running 
through conventionism, and maturing in a 
degree of refined realism found satisfying 
by civilized and enlightened peoples. Now 
a significant feature of this development is 
found in the fact that the initial symbol- 
ism is zoic or animistic, putatively if not 
patently. The esthetic hunger of primitive 
artists is sated by the carving of totems on 
reefs or rocks, by the molding of animal 
effigies, perhaps by the delineation and 
painting of zoic pictographs; as the artists 
rise in the scale of culture the zoic designs 
are partly conventionized (eventually pass- 
ing into arbitrary alphabets), partly perpet- 
uated in more realistic forms still conceived 
as fraught with mystical meaning, like the 
asp of Egyptian sculpture, the dragon of 
oriental painting, the curiously vestigial 
unicorn of a modern nation’s coat-of-arms, 
and even the eagles of other national in- 
signia. So, also, when primal man first 
yields to the charm of music, his songs and 
accompaniments mimic the rhythmic foot- 
falls of feared or venerated animals, the 
rustling sounds of animal movements, the 
inchoate melody of animal voices ; when he 
enters the demesne of drama, his characters 
are beasts or uncanny monsters tricked 
out in zoic trappings; and it is only after 
long stages of development that anthropo- 
morphic motives are introduced, and that 
the music and drama rise to the plane of 
realistic representation. In some cases, 
if not commonly, the germ of esthetic de- 
velopment quickens in painting of face or 
body, to grow into tattooing; in simplest 
form the painted devices may serve as 
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beacon-marks for the identification of kin- 
dred (like the face-marks of various ani- 
mals), as among Seri matrons,* or may 
Symbolize fearsome animals, as among 
Sioux warriors; but in every well-known 
case the motive is symbolic expression of 
zoic attributes. From these germinal ef- 
forts of esthetic faculty to that modern 
stage of art in which the noblest realism 
and the highest idealism are wedded, the 
way is long; but every step is marked by 
the dropping of zoic motives and the substi- 
tution of motives springing from human 
attributes and aspirations. 

Within a few years working anthropolo- 
_gists have come to recognize more or less 
clearly a natural history of industries, com- 
parable with that of arts—a course of de- 
velopment also arising in symbolism, run- 
ning through instinct-guided convention- 
ism, and maturing in that sublimest product 
of mentality, invention. Ithas long been 
known that barbaric artisans seek omens 
among birds, borrow lore from beasts, and 
run to zoic motives in decoration ;} it has 
long been known, too, that savage hunts- 
men not only imitate the movements of 
feral animals in the chase and seek to incite 
their weapons and strengthen their arms 
by zoic trophies, but even mimic the carniy- 
ores’ blood-craze in berserker rage at times 
of battle; and more recently it has been 
noted that the most primitive implements 
are of tooth, claw, shell and bone, selected 
and used as emblems of zoic power. In a 
typical tribe—the Seri, most primitive of 
known Amerinds—the pristine implement 
is a sea-lion tooth, differentiated into arrow, 
harpoon and fire-stick ; the teeth themselves 
are classed as stones, and natural pebbles 


*The somatic and telic functions of face-painting 
are discussed in ‘The Seri Indians,’ op. cit.,{pp. 167 
et sec. 

+ Even the faith-guided anti-zoic motive of ara- 
besque decoration attests the force of the zoic tend- 
ency and the effect required to divert it. 
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are used for tools emblematic of the zoic 
organs, while the methods of chase and war- 
fare still mimic the habits of local beasts. 
The lines of human progress from primal 
savagery to enlightenment may be traced 
in terms of development of each or all of 
the great groups of activities ; and while all 
the tracings conform so closely as to inspire 
confidence in each, no outline is more defi- 
nite than that represented by the stages of 
industrial progress—stages best defined in 
terms of the mind-led activities of which 
artifacts are normal products. These stages 
(beginning with that typified by the Seri) 
are: (1) Zoomimice, in which bestial organs 
are used as arrows and other implements, 
to which magical powers are imputed by 
dominating zootheistic faith; (2) Proto- 
lithic, in which naturally formed stones are 
used for cleavers and other implements, 
under the sway of mystical faith modified 
by experience of mechanical chance; (3) 
Technolithic, in which design-shaped stones 
are used for knives and other implements 
in ways revealing the germ of inven- 
tion ; and (4) Metallurgic, in which ores 
are smelted and used for tools under the in- 
fluence of invention.* Whether the progress 
be traced through these stages or otherwise, 
the way from the simple industries of the 
prime to the elaborate devices of modernity 
is long, very long; yet a full half of the 
steps are marked by the dropping of zoic 
motives and the substitution of motives ex- 
pressing man’s growing consciousness of 
power in nature-conquest. 

Since. Tylor traced primitive culture, and 
especially since Morgan wrote on ‘ Ancient 
Society’ (1877), it has been recognized that 
all known primitive peoples are banded in 
consanguineal groups, while advanced peo- 
ples are bound in larger groups by laws 
defining proprietary and personal rights; 

*The stages and transitional sub-stages are set 


forth in greater detail in ‘The Seri Indians,’ op. cit., 
pp. 249-254, 
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and during the last decade or two working 
anthropologists have come to recognize the 
course of development of social organization 
in its several stages, 7. e., the natural history 
of law. Now it is significant that the most 
primitive social bond (found alike in Amer- 
ica, Africa, Australia and parts of Asia) is 
that fixed by the ocular blood kinship of 
maternity, and that the next great stage is 
defined by paternal relationship ; for in both 
stages the lines seem to be homologous with 
the instinctive habits of sub-human spe- 
cies, while the earlier the more closely ap- 
proaches the low plane of brute knowledge 
—so far as this can be inferred from brute 
conduct. The researches among the aborig- 
ines of America have thrown strong light 
on the lowly laws of primitive peoples ; for 
it has been ascertained that both savage 
clans and barbaric gentes are bound not 
merely by community of blood, but welded 
into homogeneous units by community of 
faith in zoic tutelaries—faith so profound, 
sd blent with fear and hope, so impressed 
by recurrent ceremony from birth to matur- 
ity and thence to old age and death, as to 
dominate every thought and regulate every 
action. The Amerind tribesmen are grouped 
by totems (or tutelaries) of Wolf, Badger, 
Bear, Fox, Deer, Coyote, Eagle, Bluejay, etc.; 
they call themselves wolves, or badgers, or 
Bears, or Eagles, and glory in the strength 
and magical prestige believed to be brought 
them by their genii; most of them recite 
traditions of descent from the tutelary ani- 
mals, or else from fantastic monsters in- 
vested with their attributes ; and every ad- 
equately studied tribe has been found to 
possess a traditional genesis or sacred cos- 
mogony in which the tutelaries, and perhaps 
other beasts, are glorified if not deified. The 
exoteric bond of clan or gens is blood-kin- 
ship; but the union is reinforced by an in- 
comparably stronger esoteric bond of ani- 
mistic belief. The way from beast-clauship 
to free citizenship is long—so long as to 
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afford the most striking measure of human 
progress; yet every step of the way is 
marked by the elimination of zoic concepts 
and by the substitution of those concepts of 
higher humanity forced on the genus Homo 
through the ceaseless strife for nature-con- 
quest. \ 

During some decades past, students of 
aboriginal tongues have been impressed by 
the failure of primitive folk to discriminate 
clearly between men and animals in their 
every-day speech; and this lowly habit 
forms one of the phenomena which have 
served (as recently shown by Powell *) as 
a guide to the natural history of languages. 
Many Amerind tribes denote themselves by 
a term connecting animals, either in general 
or of a particular class, and when pressed 
to specify are compelled to employ an affix 
or adjective to: distinguish the human kind 
(often considered inferior) from the rest; 
some, like the Papago, trace human geneal- 
ogy through only a few generations, for- 
ward or backward, and conceive the lines as 
beginning and ending in an undifferentiated 
magma of zoic life designated by a single 
term ; while some groups have progressed 
so far in the way of human superiority as 
to dignify themselves by the expressions 
‘Real Men,’ ‘ True Men,’ etc., in contra- 
distinction from alien tribes and other con- 
temptible creatures. The scroll picturing 
the development of language is expanded 
about midlength by the addition of the 
scriptorial branch, representing the growth 
of graphic expression : and it is quite in ac- 
cord with the growth-lines of oral expres- 
sion to find that the earliest essays in ide- 
ography are pictures of zoic objects, or 
objects to which zoic attributes were mani- 
festly imputed. Most of the primal features 
of modern alphabets have been convention- 
ized beyond recognition, but the hieroglyphs 


* *Philology, or the Science of Activities designed 
for Expression,’ The American Anthropologist, Vol. 
II., 1900, pp. 603-637. 
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of Mexico and Egypt and the ideographs 
of China are among the clearer vestiges 
of primitive standards, while the fancy- 
wrought constellations of the celestial sphere 
—birth-mates of pre-Cadmean characters 
remaining unchanged by reason of remote- 
ness from practical affairs—still conserve 
the graphic zoolatry in which writing began. 
The way from lowly language linking men 
and beasts in word and sign toa discrete 
graphic vocabulary is long ; yet the earlier 
steps were unquestionably marked by the 
dropping of instincts shared by brutes and 
the substitution of humanitarian concepts 
impressed by ever-widening human associ- 
ations. 

Since Tyler taught the world-wide range 
of animism in 1871, anthropologists have 
grouped the myths and faiths of mankind 
in a series of stages outlining a course of 
development—a natural history of doctrine 
—coming up through a slavish and de- 
spairing hylozoism, and ascending thence 
through higher zootheism and broadening 
worship of nature-powers on successive 
planes each brighter and more humane 
than the last. The zoic factors in primi- 
tive arts, industries, laws and languages 
were manifestly made potent in the olden 
time, as they are to-day among lowly folk, 
alike by overweening faith.and ever-pres- 
ent custom ; they were, and still are, kept 
alive not only by recurrent ceremony and 
daily taboo and hourly precept, but by tire- 
less study of animal contemporaries whose 
habits huntsmen must know under pain 
of hunger; so that much (perhaps most) 
of the sentient feeling of primal man 
must have been—as it is to-day among his 
survivors—of animal contemporaries. In 
savage life men and their animal associates 
are compelled to consecrate their best 
efforts to a study of each other ; in affairs of 
‘feeling and faith as in matters of imme- 
diate utility, the association engenders 
habits of body maturing in instincts even- 
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tually ripening into action-shaping habits 
of mind; and the strongest mentality is 
naturally the more deeply influenced— 
until continued experience of superior fac- 
ulty awakens consciousness of superior 
power, stirs the sleeping giant of self-con-. 
fidence and rends the shackles of zoophobia 
forever. 


Lo, the poor Indian ! whose untutored mind 
Sees Beasts in clouds, or hears them in the wind : 


so a modern Pope would write of the 
American natives; and so, too, he might 
write of any and all other aborigines made 
known through the researches of the last 
half-century. The upward way from primal 
beast-faith through concurrent fetichism 
and shamanism, and thence through mys- 
ticism and all manner of occultism, is long 
and need not now be traced ; it suffices 
that all of the earlier and many of the 
later steps were marked by the dropping 
of zoic motives or vestiges, and the substi- 
tution of ever nobler motives and imageries. 

When the scrolls picturing activital 
development are brought together—when 
the natural history of doctrines is outlined 
over those of languages, laws, industries 
and arts—the leading lines are found con- 
sistent in every essential feature; and all 
are seen to rise from a mentality both re- 
flecting and approaching that of lower ani- 
mals (though just how closely may not be 
measured until the sub-human mind is bet- 
ter understood) toward the higher human 
plane revealed in science and statecraft. The 
savage Seri—lowest of American tribesmen 
—is loathed by Caucasian neighbors as an 
uncanny beast, and it is a revelation to find 


that he reciprocates the loathing and glories 


in the contumely, feeling that it allies him 
the more closely with venerated consociates 
like puma and shark, and divides him the 
more widely from the hated white crea- 
tures of unnatural ways; and the sentiment 
of the Seri is measurably common to all 
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aborigines of strong individuality. The 
impressive fact, learned alike through ob- 
servation of a typical tribe and through 
analysis of the mental operations of prim- 
itive peoples in general, is that the savage 
stands strikingly close to sub-human species 
in every aspect of mentality as well as in 
bodily habits and bodily structures. 


Since Huxley’s prime the chief advances 
in anthropology have related to what men 
do and what men think; and the progress 
has been such as to indicate with fairly 
satisfactory clearness the natural history 
of human thinking as well as that of human 
doing. Thereby man’s place in nature may 
be defined more trenchantly than was pos- 
sible in 1871: (1) As shown by Huxley, 
the structure of Homo sapiens is homologous 
with that of lower orders, while the mor- 
phologic differences between highest anthro- 
poids and lowest men are less than those 
separating lowest men from highest men ; 
(2) As suggested by Huxley and estab- 
lished by later researches, the activities of 
Homo sapiens are homologous with those of 
the anthropoids, while the activital range 
between club-using gorilla and tooth-using 
savage is far narrower than that separating 
the zoomimic savage from the engine-us- 
ing inventor; (3) As shown by the latest 
researches, the mental workings of Homo sa- 
piens are homologous with those of lower 
animals, while the range from the instinct 
and budding reason of higher animals to 
the thinking of lowest man would seem far 
Jess than that separating the beast-fearing 
savage from the scientist or statesman. 
The resemblances and differences in doing 
and thinking may not yet be measured in 
definite units, as are cranial capacities and 
facial angles (though the recent progress in 
experimental psychology gives promise of 
quantitative determinations of general sort 
at no distant day); yet the relations are 
hardly less clear and tangible than those 
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customarily measured in inches and ounces 
and degrees. 

So, in the light of the latest researches, 
man must be placed wholly within the do- 
main of nature, yet above all other organ- 
isms at heights varying widely with that 
highest product and expression of nature, 


mental power. 
W J MoGuez. 


THOMAS BENTON BROOKS. 

Tuomas Benton Brooks was born June 
15, 1836, at Monroe, N. Y. He died No- 
vember 22, 1900, at his home near New- 
burg, only a few miles from his birthplace, 
but during the sixty-four years of his life 
he had gone far, not only to distant coun- 
tries but also to fields of experience and 
thought remote from his early environment. 
Born to the associations and inheritance of 
a small farm in a country district, he made 
his. way to a prominent position in engi- 
neering and geology by his energy, ability 
and originality. 

His early training and also his later edu- 
cation embodied more/practise than theory: 
The district school, two years (1856-58) at 
the School of Engineering, Union College 
and a single course of lectures on geology 
under Lesley at the University of Pennsyl- 
vania (1858-59,) cover his formal education, 
but he seized with eager purpose opportuni- 
ties to learn in the school of practise. By 
observation of field methods he fitted him- 
self to pass from axeman to rodman, level- 
man, transit man and topographer, first on 
surveys for the Erie Railroad and later on 
the newly initiated topographical and geo- 
logical surveys of New Jersey in 1853. In 
this latter connection he served as axeman 
to an Austrian who employed a then little- 
known instrument, a plane table, and 
Brooks by watching him became so profi- 
cient in its use that he succeeded his chief. 
He was then seventeen. Subsequently, 
while a student at Union College, he made 


ManrcH 22, 1901.] 


extensive surveys in the forested mountain- 
ous region west of the Hudson, the High- 
lands. To this experience he added that 
of service during one winter with a Coast 
Survey party in the Gulf of Mexico. 

The outbreak of the Civil War found 
him, at the age of twenty-five, established 
as a trusted leader among his associates. 
Enlisting as a private, he was followed by 
a number of those who had known him as 
a Surveyor, and he was mustered into ser- 
vice as 1st Lieutenant, Company A, New 
York Volunteer Engineers, September, 
1861. He served until the fall of 1864, 
when he resigned at the request of his par- 
ents after the death of his brother, Lieut. 
J. H. Brooks, in the trenches before Peters- 
burg. 

Major Brooks, as he was generally called, 
although he reached the rank of Brevet 
Colonel, won conspicuous recognition as a 
military engineer at the sieges of Fort Pu- 
laski and Fort Wagner. His industry was 
indefatigable, his engineering talent mani- 
fest, his courage, devotion and self-sacrifice 
unfailing. 

After a year with the New Jersey Geolog- 
ical Survey, in August, 1865, Major Brooks 
accepted a position as vice-president and 
general manager of the Iron Cliff Mine near 
Negaunee, in the Marquette iron district, 
LakeSuperior. Therewith his more impor- 
tant work in geologic research may be said 
tohavebegun. Thegeology of the Lake Su- 
perior Basin had previously been scanned by 
Foster, Whitney, Houghton, Logan, Agas- 
siz and others, and the Laurentian, Huron- 
ian and Silurian systems had been vaguely 
distinguished; but the pressing problems 
of the geology of the iron ores and related 
formations remained untouched. The diffi- 
culties of investigation in that district are 
even now very great. Forest, windfall and 
underbrush make the physical labor of ex- 
ploration severe ; drift mantles wide areas, 
and the relations of the folded, refolded, 
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squeezed and metamorphosed formations 
are extraordinarily intricate. Settlement 
of the wilderness, extensive prospecting and 
mining operations and the development of 
modern petrographical methods have made 
a solution of these relations possible, but 
when Brooks faced them the difficulties 
were unequaled, the means and methods 
sadly inadequate. Nevertheless, he at- 
tacked them with characteristic energy and 
originality. He invented methods, he pro- 
vided means, he spent himself, and he 
achieved the greatest measure of success 
then possible. In general geology he con- 
tributed important data and conclusions on 
the great geologic systems and the uncon- 
formities which separate them. In theo- 
retical geology he first suggested that sec- 
ondary deposition might be the genetic 
condition of the iron ore bodies. But it 
was in applied geology that he made his 
chief contribution, one in which he found 
most satisfaction, and one for which not 
only Michigan is his debtor, but also the 
people of the United States. Our coun- 
try’s iron and steel industry, our machine 
shops, our railway systems, and all the 
wonderful material conquest of the conti- 
nent have been greatly promoted by exploi- 
tation of Lake Superior iron ores. Brooks 
took hold of that exploitation in its begin- 
ning, and he had a leading part in its de- 
velopment. Simple methods were needed 
of surveying in the unbroken forest amid 
widely varying magnetic attractions. 
Brooks devised the dial compass and 
taught men to pace distances in the most 
tangled underbrush. Magnetic surveys 
were necessary aS a means of prospecting. 
Brooks adapted the dip needle to the capa- 
city and purposes of the prospector. Men 
wanted practical advice based on scientific 
principles. Brooks harnessed his practise 
and his science together, and thus became 
the most reliable mining engineer, as well 
as the most useful geologist, in the region. 
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As the chief authority on the iron-bear- 
ing formations of the Upper Peninsula, 
Brooks was asked in 1869 to take charge of 
the Economic State Geological Survey of 
that district, and he accepted on condition 
that he should be allowed to secure all the 
private aid possible. The necessity for this 
provision is apparent when it is understood 
that during four years the State paid toward 
the work but $9,000, while he spent $2,000 
of his own means and received no pay him- 
self. The results of his work are embodied 
in Volumes II. and III. of the Michigan 
State Geological Survey. His reports are 
direct in style, simple in treatment and 
extremely practical in substance. They 
are models of excellence as economic geo- 
logic reports. The most original chapters, 
and those which still possess most practical 
value, relate to the principles of mine man- 
agement and of magnetic observations in 
prospecting for iron ores. For many years 
the chapters on geology were standards of 
reference, and they have been replaced only 
by most elaborate studies, based largely 
on Brooks’ work and carried out with the 
most refined methods of modern geology. 
Says Van Hise, Brooks’ successor: ‘“‘ Not- 
withstanding the immense advantage which 
it has been to have Brooks’ work as a foun- 
dation, it has taken many years of labor 
fairly to complete the structural story to 
which Brooks contributed important chap- 
ters. Only those who have labored in the 
Lake Superior region and who understand 
its peculiar difficulties can give Brooks 
credit for the remarkable work hedid. His 
geological work is my ideal of what should 
be done in a new region of complex ge- 
ology.” 

In 1873 Major Brooks’ health gave out 
under the stress of overwork to which he 
drove himself. He sought relief abroad, 
and resided in London and Dresden while 
completing his State reports. He became 
a Fellow of the Geological Society of Lon- 


SCIENCE. 


[N. S. Von. XIII.. No. 325. 


don and Corresponding member of the Geo- 
logical Society of Edinburgh. Returned to 
this country in 1876, he resided at Monroe 
and at Newburg, N. Y., and after 1883, 
during the winters, at Bainbridge, Ga.., liv- 
ing the life of a country gentleman and 
farmer. His interest in science and engi- 
neering practice never abated, and he was 
always ready with wise counsel, even 
though strength failed him for action. 

Major Brooks was characterized by in- 
tense energy, which exhausted his physique 
before he reached middle age; by original- 
ity, which combined with common sense 
made him a most efficient man of affairs; 
by keen powers of observation and deduc- 
tion, which he applied untiringly to scien- 
tific research; by geniality and affection, 
generosity, truthfulness and loyalty to prin- 
ciple, which made him beloved and stamped 
him as a man whose memory will be hon- 
ored and revered. 

BaiLEyY WILLIs. 
U. S. GEOLOGICAL SURVEY. 


SCIENTIFIC BOOKS. 
THE APPRECIATION OF NON-EUCLIDEAN 
GEOMETRY. 


Histoire des Mathématiques. Par JACQUES BOYER. 
Paris, Carré et Naud. 1900. 8vo. Pp. xi 
+260. Price, 5 frances. 

Geometry: Ancient and Modern. By Professor 
Epwin S. Crawiey. Popular Science 
Monthly (January). 1901. Pp. 257-266. 

Non-Euclidean Geometry. By Professor HENRY 
PARKER MANNING. Boston, Ginn and Com- 
pany. 1901. 8vo. Pp. vi-+ 95. 

The last section of Boyer’s attractive book is 
headed ‘Géométrie Euclidienne et Géométries 
non-HKuclidiennes.’ He says, p. 240, ‘‘ The last 
quarter of the nineteenth century witnessed the 
building up of interesting theories.’’ The next 
page continues: ‘‘But beyond contradiction 
the most original researches of this period per- 
tain to the non-Euclidean geometries, and it is 
by them that we will terminate this incomplete 
exposition of contemporary science.’’? The 
brief account which follows (less than five 
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pages) is certainly stimulating, and is adorned 
by a-full-page portrait of Lobachevski, taken 
from that given in the Kazan edition of his col- 
lected works. 

But there is extant another picture of Lo- 
bachevski far more impressive, showing him in 
the plenitude of his powers, which I first saw 
at Kazan, a daguerreotype from the life, a copy 
from which you may see as the frontispiece of 
Engel’s monumental ‘ Nikolaj Iwanowitsch Lo- 
batschefskij.’ 

As for Boyer’s account of what he rates so 
high, it begins as follows: ‘‘ From long ago it 
has been sought to demonstrate the famous 
axiom laid down twenty centuries ago by 
Euclid, to wit: through a point only one par- 
allel to a given straight can be drawn.”’ 

This of course is not Huclid’s postulatum, 
but rather a paraphrase of what is called (even 
by Cajori) Playfair’s axiom, though Playfair 
explicitly credits it to Ludlam, namely : ‘‘ That 
two straight lines which cut one another can 
not be both parallel to the same straight line.’’ 
Boyer continues: ‘‘ These attempts remained 
unfruitful. However, at the end of the 
eighteenth century, an Italian Jesuit, Saccheri, 
wished to found a geometry resting on a prin- 
ciple different from the celebrated postulate.’’ 
It was certainly not the end of the eighteenth 
century, for Saccheri died in 1733. Nor did he 
wish to set up any geometry different from 
Euclid, since the very title of his book was 
‘Euclid vindicated from every fleck.’ 

“Finally,’’ continues Boyer, ‘‘at the open- 
ing of the nineteenth century, a Russian, 
Lobachevski, and a Hungarian, John Bolyai, 
perceived at about the same time the impos- 
sibility of this demonstration.?’ In the index, 
citing to this page, Boyer gives as the dates of 
the birth and death of John Bolyai 1775-1856, 
the dates for his father Wolfgang Bolyai 
(Bolyai Farkas). Lombroso makes this same 
confusion and identification of father and son, 
and from it draws testimony for his thesis that 
great wits to madness are allied. 

John Bolyai (Bolyai J&nos) was born De- 
cember 15, 1802, and died January 27, 1860. 
At the celebration of his centenary next year 
in Hungary I hope to be present. Boyer 
continues: ‘‘ Their works published independ- 
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ently of each other had without doubt been 
inspired by the doctrines of the philosopher 
Kant who, in a passage of his Critique of the 
pure reason, indicated a new consideration of 
space. For this latter, space existed a priorz, 
precedent to all experience, as completely 
subjective form of our intuition.”’ 

In regard to this bold attribution of influence, 
I may be allowed to say that not a particle of 
evidence has appeared to show that John Bolyai 
ever heard of even the existence of Kant. I 
examined Bolyai’s papers, his correspondence, 
his ‘ Nachlass’, at Maros-VAsarhely, and never 
found even the name of Kant. As for Loba- 
chevski, he might have had his attention 
called to Kant by Bronner the professor of 
physics at Kasan, at one time an admirer of the 
‘Kritik der reinen Vernunft,’ but that Kant 
influenced him is merest conjecture, and unnec- 
essary, since we sufficiently know the path of 
his mental on-going. Of Lobachevski’s doc- 
trine, Boyer says, p. 242, ‘‘ He declares at the 
beginning the following axiom: through a 
point can be drawn many parallels to a given 
straight.”’ 

What Lobachevski does assume is that 
through a given point can be drawn innumer- 
able distinct straight lines in a plane which will 
never meet a given straight in that same 
plane ; but of these, only those two are parallel 
to the given straight which approach it asymp- 
totically. 

Continuing, Boyer says of Lobachevski, p. 245, 
“When he died in 1856 he occupied the posi- 
tion of Rector of the University which he had 
entered as simple student.”’ 

Unfortunately Lobachevski had been deprived 
of his position of Rector for ten years before he 
died. 

Passing on to Riemann’s geometry, Boyer 
says: ‘'To construct this Geometry, its invent- 
or rejects the postulatum and the first axiom 
of Euclid : two points determine a straight.’ 

But the postulatum is: ‘‘ And if a straight 
cutting two straights makes with them interior 
angles lying on the same side, which together 
are less than two right angles, then the two 
straights intersect if continually produced on 
the side upon which these angles lie.”’ 

In the ‘spherical’ or Riemannian geometry 
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here referred to, so far from this being rejected, 
it actually remains true. In the ‘elliptic’ or 
Clifford-Klein geometry its last clause becomes 
unmeaning, because the straight line does not 
divide the elliptic plane into two separated 
regions. Here we cannot distinguish two sides 
of a straight. Without crossing a given straight 
we can pass from any one point of the plane to 
any other point. In this elliptic geometry, the 
other assumption mentioned by Boyer, that two 
straight lines cannot meet at more than one 
point, is retained. Riemann’s epoch-making 
contribution was that the universe while un- 
bounded still may very well be finite. 

This gives us the assumption that a straight 
line has no point at infinity, that is, that every 
straight line is actually cut by every other 
straight line coplanar with it. 

Now dropping Euclid’s implicit, not explicit, 
assumption that the straight line is infinite, but 
retaining all his postulates and axioms, espe- 
cially Postulate 1 (Simon’s Euclid, 1901, p. 30), 
““ Let it be granted that one and only one sect 
can be drawn from any one point to any other 
point,’’ we have the elliptic geometry. 

On p. 245, line 23, is a misprint, 
for ‘ points.’ 

Peirce (C. S.), p. 247, is identified with his 
father in the index, his name being given as 
Benjamin and his dates as 1809-1880. 

Mr. C. S. Peirce is still alive, having an 
article in the January, 1901, number of the 
Popular Science Monthly, which contains the 
charming résumé by Professor Crawley en- 
titled, ‘Geometry: Ancient and Modern.’ 
Perhaps it could be wished that this article 
had more definitely emphasized Euclid. 

The advertisement of Boyer’s ‘Histoire’ calls 
mathematics the science of Euclid and New- 
ton. 

In writing of ‘The Wonderful Cenury,’ Al- 
fred Russel Wallace says of all time before the 
seventeenth century: ‘‘Then, going back- 
ward, we can find nothing of the first rank 
except Euclid’s wonderful system of geometry, 
perhaps the most remarkable mental product 
of the earliest civilizations.”’ 

The new departure, the non-Euclidean ge- 
ometry, is absolutely epoch-making, but fortu- 
nately it has intensified admiration for that 
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imperishable model, already in dim antiquity 
a classic, the immortal Elements of Buclid. 

Professor Crawley’s exposition of the non- 
Euclidean geometry is exceedingly interesting. 
But as soon asit gets beyond two dimensions 
it becomes obscure. 

He says, p. 265, ‘‘ If we proceed beyond the 
domain of two dimensional geometry we merge 
the ideas of non-Euclidean and hyper-space.” 
_ If we do, we are very apt to blunder. Thus 
Professor Crawley says, p. 266, ‘‘ Professor 
Newcomb has deduced the actual dimensions of 
the visible universe in terms of the measure- 
ment of curvature in the fourth dimension.”’ 

This mistake of supposing that a non-Eucid- 
ean space requires or needs a space of higher 
dimensionality has often been publicly cor- 
rected. 

On page 293 of his ‘ Nicht-Euklidische Ge. 
ometrie, I.’ Felix Klein puts in pillory the 
unfortunate title of Newcomb’s contribution as 
follows: ‘‘ Elementary theorems relating to the 
geometry of a space of three dimensions and of 
uniform positive curvature in the fourth dimen- 
sion. (Die letzten Worte des Titels sind sehr 
merkwurdig und deuten auf ein Missverstand- 
niss.)?? 

After ‘we merge the ideas,’ Professor Craw- 
ley’s very next sentence is: ‘‘The ordinary 
triply-extended space of our experience is 
purely Euclidean.’’ This naive assertion not 
only Professor Crawley does not know and can- 
not prove, but, strangely enough, no one can 
ever know, no one can ever prove. For Kuclid- 
ean space the angle-sum of a rectilineal tri- 
angle must be exactly two right angles. Such 
absolutely exact metric results experience can 
never give. 

In connecting a geometry with experience 
there is involved a process which we find in the 
theoretical handling of any empirical data, and 
which therefore should be familiarly intelligible 
to any scientist. The results of any*observa- 
tions hold good, are valid, always only within 
definite limits of exactitude and under partic- 
ular conditions. When we set up the axioms, 
we put in place of these results statements of 
absolute precision and generality. In this 
idealization of the empirical data our addition 
is at first only restricted in its arbitrariness in 
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so much as it must seem to approximate, must 
apparently fit, the supposed facts of experience, 
and, on the other hand, must introduce no log- 
ical contradiction. Thus to-day the ordinary 
triply-extended space of our experience may be 
purely Bolyaian, or purely Euclidean, or purely 

Cliffordian, or purely Riemannian. 

In Manning’s ‘Non-Euclidean Geometry’ 

America has taken a step in advance of all the 
world in thus putting forth an intended, avail- 
able class-book for elementary instruction in 
this fascinating subject. 
_ The book is very gratifying to me, in that the 
method of treatment that has been taken as the 
basis of the first chapter is Saccheri’s, drawn 
from my translation, the first ever made, which 
appeared in the American Mathematical Monthly, 
beginning in June, 1894. My copy of Saccheri 
is still, so far as I am aware, the only copy on 
the Western, Continent. 

It is also matter for congratulation that so 
many of the further proofs have been taken un- 
changed from Lobachevski and Bolyai. We 
rejoice that the world will be rich now in pupils 
of those who in life had never a disciple. 

It perhaps should be noted that though the 
book says (p. 98), ‘‘ The Elliptic Geometry was 
left to be discovered by Riemann,’’ it gives only 
the simple elliptic, or single elliptic, or Clifford- 
Klein geometry. It never even mentions the 
double elliptic or spherical or Riemannian ge- 
ometry, which Killing maintains was the only 
form which ever came before Riemann’s mind. 

GEORGE BRUCE HALSTED. 

AUSTIN, TEXAS. 

Commercial Organic Analysis. By ALFRED H. 
ALLEN, F.I.C., F.C.S. Volume II., Part IL. ; 
Hydrocarbons, Petroleum, and Coal Tar 
Products, Asphalt, Phenols, and Creosotes. 
Third Edition, with revisions and additions 
by the Author and Henry LEFFMANN, M.A., 
M.D. Philadelphia, P. Blakiston’s Son 
andCo. 1900. Pp. viii-+322. Price, $3.50. 
In the revision of this volume, most of the 

notes of the second edition have been incor- 

porated in the text, the text condensed to a 

certain extent, by minor changes, and by omis- 

sions, and many valuable additions made. 

Much matter has been added in regard to the 

testing of lubricating oils and phenols, and the 
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technology of acetylene. The section on 
asphalt has been largely increased. The claim 
of the preface that the nomenclature of the 
Geneva convention has been applied does not 
seem justified. Some of the analytical opera- 
tions are not described in sufficient detail, no- 
tably the method for the assay of calcium car- 
bide (page 32). The determination of sulphur 
in petroleum does not receive the attention it 
deserves, the most important method—combus- 
tion in a current of oxygen or air, and collec- 
tion of the sulphur dioxide in standard alkali— 
receiving only passing mention in the section on 
asphalt. The method for the detection of 
B-napthol ‘suggested’ by the American Asso- 
ciation of Official Agricultural Chemists was 
indeed described by the referee in his report, 
put has not yet been adopted officially by that 
body. It should be credited rather to Dr. W. 
D. Bigelow, the referee. It was considered 
necessary to call attention to these points, but 
in considering them, the general excellence of 
the revision should not be lost sight of. 


G. §S. FRAPS. 


L. M. B. C. Memoirs on Typical British Marine- 
Plants and Animals. Edited by W. A. HERD- 
MAN, D.Sc., F.R.S. V. Aleyonium by Syp- 
NEY J. Hickson, M.A., D.Sc., F.R.S. Lon- 
don, Williams & Norgate. 1901. 

A student or amateur zoologist visiting the 
sea-shore is apt to find the ordinary text-books 
of zoology somewhat too general to be of much 
service to him in unraveling the structural de- 
tails of many of the forms which attract his 
attention, and the number of forms described 
in the more special laboratory manuals being 
necessarily limited, he may find no mention 
in these of the special organism which interests 
him. ‘To meet this difficulty the Liverpool Ma- 
rine Biology Committee has undertaken the 
publication ofa series of memoirs giving detailed 
descriptions of a number of common animals 
and plants occurring in the district under in- 
vestigation by the Committee. The fifth of 
these memoirs, on Alcyoniwm by Professor Syd- 
ney J. Hickson, has just appeared, its predeces- 
sor being memoirs on Ascidia by Professor 
Herdman, on Cardium by Mr. J. Johnstone, on 
Echinus by Mr. H. C. Chadwick and on Codium 
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by Mr, R. J. H. Gibson and Miss Helen Auld, 
The editor announces twenty-five other mem- 
oirs in course of preparation. 

The present little yolume, which may be taken 
as asample of the series, opens with a brief 
introduction containing a definition of the 
order Aleyonaria, and then follow sections on 
the general appearance of a colony of Alcyonium 
digitatum, its reproduction, the anatomy of the 
colony, the anatomy of the polyps, the develop- 
ment of the colony and finally its physiology. 
Three plates containing twenty-four figures 
complete the little volume, which consists of 
but twenty-two octavo pages and is sold for the 
modest sum of eighteenpence, 

It is almost needless to say that a descrip- 
tion of Alcyonium by Professor Hickson is well 
done, and if the remaining volumes prove as 
satisfactory as the present one, the editor is to 
be congratulated upon the initiation of so ad- 
mirable and useful a series. It would seem 
that the zoologists of this country might prof- 
itably undertake a similar series of memoirs 
and the idea may be commended to the atten- 
tion of the officers of the Marine Biological 
Laboratory. J. P. MoM. 


SCIENTIFIC JOURNALS AND ARTICLES. 
. In the January-February number of the 
Journal of Geology, Frank Dawson Adams gives 
an account of ‘The Excursion to the Pyrenees 
in Connection with the Highteenth Interna- 
tional Geological Congress.’ The interest 
centers largely around certain rocks supposed 
by Lecroix and some other eminent French 
geologists to illustrate the transformation of 
limestone into diorite and of shales into gneiss 
and granite by emanation accompanying gra- 
nitic intrusions. ~- Professor Adams does not 
regard the case as proved and suggests, 
among other things, chemical analysis as a 
means of testing the hypothesis. O. C. Far- 
rington contributes a discussion of ‘The 
Structure of Meteorites.’ They are treated 
under three classes, iron, iron-stone and stone 
meteorites. Structures of the monogenic me- 
teorites are discussed crystallographically 
those of the polygenic according to their mode 
of aggregation. In a paper entitled ‘The 
Problem of the Monticuliporoidea,’ F. W, 


SCIENCE. 


[N. 8. Von. XIII. No. 325. 


Sardeson discusses these much neglected al- 
though important organisms of the Paleozoic 
faunas. Unlike many of the recent writers, 
he has considered them as corals rather than 
as bryozoans, and several of the commoner 
forms are described in such detail as to greatly 
assist students beginning the investigation of 
these fossils. ‘ Valleys of Solution in Northern 
Arkansas’ are discussed by A. H. Purdue. 
They are described as steep and bilaterally 
symmetrical, with remarkable straightness, 
due, no doubt, to their connection with joint- 
ing planes, 


The Botanical Gazette for February contains 
the first of two papers by Dr. H. C. Cowles 
upon ‘The Physiographic Ecology of Chicago 
and Vicinity; a study of the origin, develop- 
ment and classification of the plant societies.’ 
Dr. Cowles gives his views on the classification 
of plant societies, and proposes a method based 
on the laws of physiography. The general 
principles outlined in full have been noted al- 
ready in ScreENcE (Vol. XII., p. 708, Novy. 
9, 1900), and are here worked out in con- 
nection with the Chicago area. The plant 
societies are grouped in five genetic series, the 
first of which, that on rivers, is presented 
in the first instalment. The paper is illus- 
trated by half-tone reproductions which show 
the various stages in the development of river- 
plant societies, from the ravine with its me- 
ophytic slopes, through the xerophytic bluffs 
stages, and culminating in the mesophytic for- 
est of the flood plain which -is regarded as 
the climax phase of regional development, 
Mr. John Donnell Smith, publishes his 22nd 
paper on ‘Undescribed Plants from Guate- 
mala and other Central American Republics,’ 
describing about thirty new species from this 
exceedingly prolific region. Miss Mary H. 
Smith, of Cornell University, publishes an 
account of some experiments which would 
indicate that nitrates are a source of nitrogen 
for saprophytic fungi, Carlton E. Preston, of 
Harvard University, publishes a second note on 
non-sexual propagation in Opuntia, Various 
book reviews, minor notices, notes for stu- 
dents, and news items complete the num- 
ber. 
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Torreya is the title of a new monthly journal 
of botanical notes and, news edited for the 
Torrey Botanical Club by Dr. Marshall A. 
Howe. A half-tone medallion of Dr, John 
Torrey, in whose honor the periodical is named, 
adorns the cover. The object of the journal is 
to provide a medium for short and semi-popular 
articles and for reviews, news items, etc., the 
Bulletin of the Club being thus reserved for the 
longer and more technical papers. It is ex- 
pected that considerable prominence will be 
given to notes relative to the teaching of botan- 
ical science. The first number of Torreya 
(January) includes the following articles: 
‘Notes on Rudbeckia hirta,’ by Dr. N. L. Brit- 
ton; ‘Seedlings of Arisema,’ by Dr. D. T. 
MacDougal ; ‘ Notes on the Genus Lycopodium,’ 
by Professor F. E. Lloyd; ‘The Summit Flora 
of King’s Mountain and Crowder’s Mountain, 
North Carolina,’ by Dr. J. K. Small; ‘A simple 
Dynamometer,’ by Dr. H. M. Richards; ‘The 
rare Mosses of Bashbish Falls,’ by Mrs. N. L. 
Britton; and ‘Economy in Nature,’ by Dr. P. 
A. Rydberg. The February number contains: 
‘The Value of Forestry in a Course of Nature 
Study,’ by Miss Elizabeth Carss; ‘A new 
Hygrometer suitable for testing the Action of 
Stomata,’ by Dr. D. T. MacDougal; ‘ The Lygo- 
dium at Home,’ by Frederick H. Blodgett; ‘A 
new Senecio from Pennsylvania,’ by Dr. N. L. 
‘Britton ; and ‘ Rosellinia ovalis,’ by William A, 
Riley. ; 


Mr. Harry F. WITHERBY, who has lately 
made an expedition to the White Nile in 
search of birds, will commence, in the next 
issue of Knowledge, a series of illustrated ar- 
ticles descriptive of the country, its people, its 
wild animals and its birds. In the first instal- 
ment the author deals with his journey by 
river and the Desert Railway from Cairo to 
Khartoum, and gives his impressions of Khar- 
toum and Omdurman. 


SOCIETIES AND ACADEMIES. 


SECTION OF BIOLOGY OF THE NEW YORK 


ACADEMY OF SCIENCES. 
THE regular monthly meeting for February 
was held on the 11th, Professor C. L. Bristol 
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presiding. The following program was of- 
fered ; 

D. T. MacDougal: ‘The Critical Points in the 
Relation of Light to Plants.’ 

A. G. Mayer: ‘The Variations of a Newly- 


arisen Race of Medusa.’ 


Dr. MacDougal stated that an examination 
of all the data at hand shows no correspond- 
ence among the maxima, minima and optima 
of intensities of light with regard to the various 
influences exerted upon the plant by light, and 
that the current conception of phototonus is 
not based upon well-defined generalizations. 
Etiolative phenomena of plants are irritable 
reactions, consisting chiefly in the elongation 
of organs which would carry the chlorophyll 
screens and reproductive bodies up into the 
light. Light is not necessary to the motility 
of protoplasm, nor for the activity of the 
motor mechanisms of such plants as Mimosa, 
The condition known as darkness-rigor does 
not exist. Appearances commonly supposed 
to be due to rigor of darkness are pathological 
phenomena occasioned by the disintegration 
of chlorophyll and other substances. Light 
may exert a direct chemical (disintegrative) 
effect upon the constructive material of the 
cell, but it does not retard growth; on the 
contrary, it accelerates growth in alge. 
Evidence that light exercises a paratonic in- 
fluence upon plants is not at hand, and no 
observations could be found by the speaker 
supporting the conclusion that a similar retard- 
ing influence of light upon growth occurs 
among animals. In discussion of Dr. Mac- 
Dougal’s paper, Mr. M. A. Bigelow called 
attention to some experiments made by him, 
under the direction of Professor C. B. Daven: 
port, to determine the influence of light upon 
embryonic development and post-embryonic 
growth in Amphibia. Light does not retard, 
but rather accelerates developmental processes, 
the effective rays being red in embryonic and 
blue during post-embryonic stages, 

Dr. Mayer stated that. in 1898 he had dis- 
covered a pentamerous Hydromedusa at the 
‘Tortugas, Florida, and had named it Pseudo- 
clytia pentata. In this form there are five radial 
canals, five lips, and five gonads 72° apart, in- 
stead of four of these various organs at intervals 
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of 90°, as in other Hydromeduse. In its anat- 
omy it is related to the genus Hpenthesis, being 
indeed very close to E. folleata, which also oc- 
curs at the Tortugas. It is probably the de- 
scendant of some Epenthesis, and seems to be a 
newly-arisen species. No studies have as yet 
been made by zoologists upon the variations of 
such forms. The medusa is highly variable. 
Out of 1,000 individuals 703 are normal ra- 
dially symmetrical medusz, with five radial 
canals and five lips at intervals of 72°, while 
297 are abnormal in some respect, having 4, 3, 
2, or 6, 7, 8 canals or lips. It is remarkable 
that fully 50 per cent. of the abnormal individ- 
uals are radially-symmetrical. The greater the 
departure from the normal form the smaller is 
the ratio of radially-symmetrical individuals. 
Thus only 11.2 per cent. of the meduse having 
five canals areirregular, while 30 to 33 per cent. 
of those with four or six canals are irregular ; 
in medusz with seven or three canals 50 per 
cent. ‘are irregular, while 100 per cent. of 
those with two or eight canals are so. The lips 
show a decided tendency to revert to the an- 
cestral number of four, at intervals of 90°, but 
the canals, on the contrary, incline toward the 
higher numbers. We have here a medusa 
which is continually producing radially-sym- 
metrical sports, and is initiating, so to speak, 
what might become new species were condi- 
tions favorable. On comparing the variations 
of P. pentata with those of EF. folleata or Eucope, 
one is struck with many remarkable family 
likenesses. This is especially true in the for- 
mer comparison. The similarity of the varia- 
tions, the likeness of their abnormalities in 
these closely-related forms, indicate apparently 
aracekinship. Theabnormal young of P. pen- 
tata appear to survive fully as well as normal 
individuals, and abnormal medusz mature their 
gonads quite as commonly as the normal forms. 
The former are not weeded out by natural se- 
lection, yet they have not succeeded in estab- 
lishing new types of medusz. 

In discussion of Dr. Mayer’s paper, Dr. Mac- 
Dougal spoke of a sport of Populus tremuloides, 
discovered by Dr. Britton, in which the irrita- 
bility to gravity of the leaves had been reversed 
so that they now pointed downwards. The re- 
versal appeared in the buds. New plants prop- 
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agated by grafting retained the positive ge- 
otropism of the leaves. It was also stated that 
the ‘weeping’ varieties of certain trees were 
usually produced in this way. 
HENRY E. CRAMPTON, 
Secretary. 


SECTION OF ANTHROPOLOGY AND PSYCHOLOGY 
OF THE NEW YORK ACADEMY 
OF SCIENCES. 


A REGULAR meeting of the Section was held 
on February 15th. Dr. D. R. Major reported 
the results of physical and mental tests on 
school children of high and of low class standing, 
the aim of these tests being to discover what 
relation, if any, exists between class standing 
and the ability shown in the particular tests 
used. The tests were as follows: Visual and 
auditory memory for figures and words, strik- 
ing out of A’s, naming 100 words, copying 
of figures, weight discrimination, perception of 
size, sensation-area test as used in the Columbia 
laboratory, eyesight, age and talkativeness. 
The tests were made on 150 New York City 
school children, 68 having high class standing, 
82 low. ‘The results of the tests tend to show 
that the class standing bears a close relation to 
the ability to pronounce words, to carefulness 
or accuracy in striking out A’s, to memory for 


‘words, to eyesight, to age (the average age of the 


good pupils being less than the average age of 
the class), and to talkativeness (the good pupils 
being as a rule talkative). There is apparently 
little, if any, relation between class standing 
and the ability shown in the other tests men- 
tioned. The study, however, is not com- 
pleted and the opinions expressed here are sub- 
ject to change. In addition to the use made of 
the standard psychological tests, an attempt is 
being made to devise tests to determine the 
presence, nature, and quality or worth of ap- 
perceptive activities. 

The second paper by Mr. E. A. Spitzka des- 
scribed with special reference to their similari- 
ties, the brains of two distinguished physicians, 
Dr. Edouard Seguin, and his son, Dr. Edward 
C. Seguin. The most striking similarity dis- 
coverable in these brains is the unusual de- 
velopment in the left Insula, This similarity was 
attributed by the author to heredity, and was 
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held to be the physical basis for the high type 

of ability shown by both the Seguins in the 

use of language. CHARLES H. JUDD, 
Secretary. 


SECTION OF ASTRONOMY, PHYSICS AND CHEMIS- 
TRY OF THE NEW YORK ACADEMY 
OF SCIENCES 


A REGULAR meeting of the Section was held on 
March 4, 1901. The annual election of officers 
of the Section was held, Professor William Hal- 
lock being elected Chairman and Dr. F. L. 
Tufts, of Columbia University, Secretary for 
the ensuing year. 

The first paper was by Professor R. 8. Wood- 
ward and Mr. J. W. Miller, Jr., on ‘The 
Elastic Properties of Helical Springs.’ This 
was part of an investigation now in progress 
and the details will be published later when the 
investigation is completed. 

Dr. F. L. Tufts then read a paper on ‘A 
Photographic Study of the Air Movements 
near the Mouth of an Organ Pipe.’ In this 
paper the author described experiments in 
which he applied the ‘method of striz,’ simi 
lar to that used by Toepler, C. V. Boys, R. W. 
Wood and others, to the study of the vibrations 
within an organ pipe. The pipe used had sides 
made of plane parallel glass plates. The tongue 
of air at the mouth of the pipe was made visible 
by using air mixed with alcohol vapor which 
changed its optical density. The vibrations 
and air currents within the pipe were made 
visible by the introduction into the pipe of 
small jets of illuminating gas. The intermit- 
tent illumination used was the spark between 
magnesium ribbons from an induction coil. It 
was found quite easy to adjust the rate of in- 
terruption of the coil so as to produce a strobo- 
scopic effect, and thus the movements of the 
tongue of air in the mouth of the pipe and the 
vibrations and air currents in the pipe could be 
readily followed. ; 

The same method was also applied by the 
author to study the behavior of unignited jets 
of illuminating gas when acted on by sound 
waves. The paper was illustrated by a num- 
ber of photographs of the phenomena observed. 

WitiiAM S. Day, 
Secretary. 
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THE LAS VEGAS SCIENCE CLUB. 


THE third meeting of the Science Club was 
held February 12th. Mrs. Cora W. Hewett ex- 
hibited shells of Pyramidula strigosa varieties 
depressa, Cooperi and major, which she had col- 
lected between Mora and Penasco, N. M. It 
was remarked that, though occurring together, 
the depressa and Cooperi forms did not appear 
to intergrade. Miss Mary Cooper exhibited 
numerous species of New Mexico Mollusca, in- 
cluding Ashmunella thomsoniana portere from 
Manzanares Valley, a new locality. Mr. T. 
D. A. Cockerell exhibited and discussed a num- 
ber of shells from a pleistocene deposit at the 
Arroyo Pecos, Las Vegas. The shells ap- 
peared to be all of living species, but he had 
found in the deposit part of the jaw and a 
tooth of a species of Microtus which, judging 
from the enamel pattern, was clearly distinct 
from any species now recognized as living in 
America. Mr. Cockerell also exhibited speci- 
mens of a wax-scale, Ceroplastes sinensis, Del 
Guercio, received from the Agricultural School 
at Portici, Italy, with the information that it 
was infesting lemon trees at Chiavari, Italy. 
It was supposed that the insect reached Italy 
from China, but it was very close indeed to C. 
mexicanus, Ckll., a species not uncommon in 
Mexico. 

T. D. A. C. 


OTTAWA FIELD NATURALISTS’ CLUB. 


Av the last meeting of the Club held at 
Ottawa, January 29th, the following papers of 
special interest to geologists were presented : 
Observations on the Crows’ Nest Pass. By Mr. 

JAMES McEvry, of the Geological Survey of 

Canada. 

Mr. McEyry spoke of the geological struc 
ture and economic resources of the Pass and 
illustrated his paper by means of lantern slides 
prepared by Mr. J. Keele. 

Explorations in Baffin Land. By Dr. ROBERT 

BELL. 

This paper gave a graphic résumé of the re- 
searches carried on by Dr. Bell and his party 
along the North Shore of Hudson Straits and 
in the interior of Baffin Land. Numerous 
lantern slides illustrating the geological struc- 
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ture and orographic features of the regions 
traversed accompanied Dr. Bell’s paper. 

The ‘Report of the Geological Section, 
for 1900-1901,’ was then presented by Mr. H. 
M. Ami, in which were pointed out the nine 
important discoveries in the Chazy, Trenton, 
Utica and Lorraine formations in the Paleozoic 
about Ottawa as well as those in the Pleisto- 
cene and marine clays, sands and gravels, etc., 


of the same district. 
H. M. Amt. 


SHORTER ARTICLES. 
ARSENIC TESTS. 


THE note concerning arsenic tests on page 
313 of the current volume of SCIENCE brings to 
my mind some experiments made while testing 
for arsenic in glycerol, an account of which is 
found in the Journal American Chemical Society 
for Nov., 1895. I found the destruction of 
the organic matter (before applying the Marsh 
test) by a mixture of sulphuric acid and nitric 
acid (80 to 1) caused a loss of arsenic in some 
samples but not in others. In one sample 
treated with this mixture it was found impos- 
sible to detect even added arsenic. My con- 
clusion at the time was ‘‘ that some at least of 
the samples contain, or are decomposed into, 
something capable of holding back arsenic. 
This leads to the query : What is the effect of 
the combined glycerol present in the toxico- 
logical examination for arsenic? May not the 
trouble with the glycerol be due to a decom- 
position product which could also be formed in 
the supposed case ?’?’? I have never had time to 
investigate this point myself, and as far as I know 
it has never been discussed in print. May not 
the trouble with the Marsh test as applied to 
beer be due to the same cause? I was able 
to detect arsenic in the above-mentioned case 
by adding the sample diluted with water di- 
rectly to the reduction flask. , 

A very simple, convenient and delicate 
method for detecting arsenic in glycerol is men- 
tioned by several writers. I am not certain 
who first applied it, but think it was Ritsert. 
The glycerol is diluted with an equal volume 
of water, HCl and zine added, and a yellow 
coloration obtained, if arsenic is present by ex- 
posing filter paper, moistened with either silver 
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nitrate solution (1 to 1) or saturated mercuric 
chloride solution to the evolved gas. A 
twenty-five cc. measuring glass is convenient 
for carrying out the test, the filter paper moist- 
ened with the solution being placed over the 
mouth. This test carried out with mercuric 
chloride is not as delicate as the Marsh test, 
but when silver nitrate is employed it is about 
five times as delicate. E. Ritsert (Pharm. 
Ztg., 1888, 715 and 1889, 104, 360 and 625) 
finds this test to show 0.001 mg. of arsenic in 1 
ec. of solution where the Marsh test only shows 
0.01 mg. in 1 ce. 
G. EH. BARTON. 
MILLVILLE, NEW JERSEY, 
Feb. 25, 1901. 


PRELIMINARY NOTE ON THE EMBRYOGENY OF 
NELUMBO. 


For two years the writer has had Nelumbo 
lutea under observation and has demonstrated 
among other points those enumerated below. 
The discoveries, and the conclusions arising 
from them, are of such importance that publi- 
cation in advance of the complete memoir 
seems advisable. They are as follows : 

1. The membrane surrounding the plumule 
has been shown to be, as conjectured by 
Wigand, a true endosperm arising within the 
embryo sac. 

2. The embryo is genuinely monocotyledon- 
ous in development and the conclusions of 
Mirbel are erroneous. The plumule arises 
laterally and at first there is but one cotyledon. 
Later this bifurcates to form the two fleshy 
bodies which since Mirbel’s. researches have 
been generally regarded as separate cotyle- 
dons. For the views of Barthélemy, Richard, 
Clos and others who have altogether denied 
the cotyledonary nature of the fleshy bodies, 
there is no foundation in fact. 

3. There is no primary root. The first roots 
are adventitious and spring from the epicotyl. 

Nelumbo, both in its anatomy and embryogeny, 
conforms to the type of the Monocotyledons and, 
probably with the other Nymphaeaceae, should be 
classified in the general vicinity of the Alismaceae. 

HARoLp L. Lyon. 


THE UNIVERSITY OF MINNESOTA, 
March 14, 1901. 
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CURRENT NOTES ON PHYSIOGRAPHY. 
PHYSIOGRAPHY OF NEW BRUNSWICK. 


GANONG continues his ‘ Notes on the Natural 
History and Physiography of New Brunswick’ 
(Bull. Nat. Hist. Soc. New Brunswick, xix, 
1901, 313-840), presenting accounts of the de- 
velopment of several rivers and lakes. The 
Nepisiguit, for example, is explained as the 
result of successive captures of portions of 
three other systems by what is now the lower 
part of this river. The Negoot lakes, of 
picturesque outline in a district of primeval 
forest, are described as resulting from the 
obstruction of a series of nearly parallel val- 
leys by masses of glacial drift. In the dis- 
cussion of these problems it is implied that 
the shores of the Silurian sea are indicated 
by the present margin of the Silurian strata, 
that certain existing river courses were deter- 
mined in pre-Silurian times and that even the 
valleys of certain rivers and lakes are pre- 
Silurian; but it is difficult to accept these 
conclusions on the evidence that is presented. 
A slight misapprehension as to the meaning of 
‘monadnock’ is indicated in the statement that 
a hill which rises over the eastern] peneplain 
of Carboniferous strata east of Grand lake is 
‘not a real monadnock,’ for ‘it is composed of 
a ridge of volcanic rocks, and hence remains, 
not because it is left behind in the general 
erosion, but because it resists erosion better 
than the surrounding rock.’ It is for such 
resistant residual mountains and hills that 
the term monadnock is coming to be generally 
used. 


DRAINAGE CHANGES IN NORWAY. 


‘THE Sundal Drainage System in central 
Norway,’ by R. L. Barrett (Bull. Amer. Geogr. 
Soc., xxxii, 1900, 199-219), is an account of a 
curious series of changes in drainage lines, 
whereby the upper valleys of the Opdal system 
that once discharged northeastward into Trond- 
hjem fiord are now discharged northwestward 
to Sundal fiord. The Opdal system consisted of 
numerous broadly open valleys with convergent 
courses and continuously sloping floors. The 
Sundal, a canyon like valley, trenches the high- 
lands in which the upper Opdal branches are 
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opened, and receives the waters of several nar- 
row gorges that are eroded in the mature Opda] 
floors. As a result the lateral stream courses 
to-day no longer converge towards their trunk, 
but enter it ina backhanded or barbed fashion ; 


Sundal system, solid black. Opdal system, outline. 


and while the heads of the Opdal system were 
well enclosed by the highlands, the head of the 
Sundal system is separated from the head of 
what remains of the Opdal system only by a 
flat divide on the mature valley floor. As the 
gorges and canyons of the Sundal system 
deepen downstream through the rising valley 
floors of the dismembered Opdal system, the 
main Sundal canyon comes to be 1,000 meters 
deeper than the highest head valleys that it 
dissects. In explanation of these curious 
changes, Barrett concludes that normal head 
ward erosion by the Sundal system is of uncer- 
tain and probably small value ; westward over- 
flow from ice-dammed lakes that occupied the 
upper Opdal valleys while the trunk was filled 
by advancing or retreating glaciers is given 
more importance; and a still greater share of 
work is attributed to glacial overflows, when 
great ice-sheets overwhelmed the region and 
disregarded the divides that had controlled 
preglacial river drainage. It is pointed out 
that the Romsdal, next southwest of the Sundal, 
exhibits a similar barbed relation between its 
branch and trunk streams, thus suggesting an 
interesting field of study for a summer month in 
Norway. 


THE ASSAM EARTHQUAKE OF 1897. 


A THOROUGH ‘ Report on the Great [Assam] 
Harthquake of 12th of June, 1897,’ has been 
made by R. D. Oldham (Mem. Geol. Surv., India, 
KXIX., 1899. Pp. xxx + 379+ xviii., 41 pl., 
3 maps). This earthquake is said not to have 
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been surpassed for violence and extent by any 
of which there is historic record. An area of 
150,000 square miles was laid in ruins, all 
means of communication interrupted, the hills 
rent and cast down in landslips, and the plains 
fissured and riddled with vents from which sand 
and water poured out in most astounding 
quantities, causing floods in rivers, while a sur- 
rounding area of 1,750,000 square miles felt an 
unusual shock. The earthquake wave is esti- 
mated to have traveled at the rate of 120 miles 
aminute. The amplitude of wave motion near 
the epicenter was probably 14 inches, and the 
velocity of wave motion was probably 14 feet a 
second. It is suggested that the shock may 
have been caused by a slight movement on a 
thrust plane, thus accounting for the compres- 
sion indicated by kinks in railways, and by a 
slight diminution of north-south distances indi- 
cated by a revision of former triangulation. 
Two hill stations seem to have been lifted by 
about 20 feet over their former altitude. A 
number of surface faults are described and fig- 
ured, one of which had a throw of 25 feet and 
a length of 12 miles, and another a throw 
of 10 feet and a length of two and one-half 
miles. The greater fault produced a waterfall 
in the Chedrang, and obstructed the Krishnai 
so as to form a lake several miles in extent, 
flooding a village and killing a forest of not less 
than 50,000 sal trees. At acertain pointin the 
Himalayan foothills, the steep slopes have been 
stripped bare by landslides from crest to base, 
the valley bottoms being piled up with débris 
and broken trees, producing a scene of in- 
describable desolation. At this point the land- 
slides usually left a sharp and bare ridge- 
line, but the crest of one ridge retained a 
narrow strip of its old forest, although the 
trees were all broken down by the violent 
oscillations that they suffered. Many streams, 
that once consisted of a succession of deep 
pools and rocky rapids, have been so charged 
with sand from landslides that their valleys are 
aggraded and they now flow in broad, shallow, 
sandy channels. A narrative account of the 
earthquake has been published by H. Luttman- 
Johnson (Jour. Soc. Arts. xlvi, 1898, 473- 
493). 
W. M. DAVIs. 
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BOTANICAL NOTES. 
TREES OF THE NORTHERN PLAINS. 


A RECENT preliminary list of the seed-bear- 
ing plants of North Dakota, by Professor 
Bolley and L. R. Waldron, throws some light 
on the woody vegetation of the northern por- 
tion of the Great Plains. An examination of 
this interesting list confirms the supposition 
hitherto entertained that the species of trees 
are fewer in number as we go north from the 
central region, there being but twenty-eight, or 
possibly twenty-nine, different species in the 
region covered by it. A closer study of the 
list shows that of these twenty-nine species of 
trees less than twenty attain to such dimensions 
as to make them important timber trees, viz.: 
basswood, sugar maple (a doubtful native spe- 
cies), red maple (more probably silver maple), 
box elder, red ash, green ash, white elm, red 
elm, hackberry, western red birch, ironwood, 
bur oak, black willow, almond willow, American 
aspen, large-toothed aspen, balsam poplar, 
cottonwood and red cedar. The other trees 
are wild red plum, Canada plum, wild red 
cherry, choke cherry, buffalo berry, two haw- 
thorns, speckled alder, low bur oak and sand- 
bar willow. Of the timber trees, constituting 
the first list, box elder, red ash, green ash, 
white elm, hackberry, cottonwood and prob- 
ably black willow aad almond willow occur 
throughout the State ; basswood, both maples, 
red elm, ironwood, both aspens and balsam 
poplar are found only in the eastern counties ; 
bur oak in the eastern half of the State; 
western red birch in the Turtle Mountains 
(along the Canadian border), and red cedar in 
the foothills of the southwestern portion of the 
State. The absence of locusts, sycamores, 
hickories, walnuts, white oaks, red oaks and 
pines is a notable feature of the arborescent 
vegetation of this portion of the plains. 


SHRUBS OF THE NORTHERN PLAINS. 


THE preliminary list referred to above shows 
that there are in North Dakota forty-four species 
of shrubs, a small number when compared with 
areas of approximately equal extent elsewhere 
in the United States or Canada. Thus in Ne- 
braska, which is but very little greater in area, 
there are eighty-six species of shrubby plants. 
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In examining the list of North Dakota shrubs 
one is struck by the fact that but five are dis- 
tinetly western, viz.: skunk bush (Rhus trilo- 
bata), Western sand cherry (Prunus besseyi), 
Western wild cherry (Prunus demissa), Western 
Juneberry (Amelanchier alnifolia), and the sil- 
ver berry (EHlaeagnus argentea). These western 
species may be supposed to have moved from 
the western mountains out upon the plains, or 
to have originated here. All the other shrubs 
are more or less common eastern species which 
may be assumed to have pushed out from the 
body of eastern vegetation as has been observed 
elsewhere on the plains. Among these familiar 
eastern shrubs are prickly ash, bittersweet, wild 
grage (Vitis vulpina L.), Virginia creeper, smooth 
sumach, sweet sumach, poison ivy, red rasp- 
berry, wild roses (four species), wild goose- 
berries (four species), cornels (three species), 
wild honeysuckles (three species), hazels (two 
species), willows (three species), and junipers 
(two species). The meadow sweet (Spiraea 
salicifolia), and choke berry, common shrubs of 
the Eastern States, appear to have entered these 
northern plains from Minnesota, the Canada 
buffalo berry from the northeast, and the 
shrubby cinquefoil from the Rocky Mountains. 


NEW EDITION OF THE PHYTOGEOGRAPHY OF 
NEBRASKA. 

THE greater portion of the first edition of the 
‘Phytogeography of Nebraska,’ by Pond and 
Clements, having been destroyed in the fire 
which occurred in the publisher’s establishment, 
the Regents of the University of Nebraska au- 
thorized a new edition, which has now appeared 
as a volume of the publications of the Botanical 
Survey. As the edition is small the distribution 
of copies is necessarily limited. One hundred 
copies only have been placed on sale, and when 
these are sold the edition will be exhausted. 
The disbursing agent is the University Publish- 
ing Company, Lincoln, Nebr. A review of this 
new edition will appear in a future number of 
SCIENCE. 


BOTANY AND AGRICULTURE. 
THE ‘Proceedings of the Twenty-first An- 
nual Meeting of the Society for the Promotion of 


Agricultural Science,’ just at hand, is a neatly- 
printed pamphlet of nearly two hundred pages. 
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An examination of its contents shows that bot- 
any as one of several sciences (chemistry, zool- 
ogy, entomology, meteorology, physics), having 
relation to agriculture, occupied an unusually 
large place in the discussions in the New York 
meeting last June. There were twenty-four 
papers presented, and exactly one half of these 
were botanical. Four of the papers had a dis- 
tinctly horticultural bearing, two were in the 
domain of plant pathology, two dealt with the 
chemical aspects of certain plant problems, one 
discussed weeds, one was in the field of agri- 
cultural engineering, and two were devoted to 
botanical pedagogies. These papers all appear 
to be more than ordinarily valuable, but those 


which interest us most are Dr. Trelease’s dis- 


cussion of ‘The Botanic Garden as an Aid to 
Agriculture,’ and Mr. Galloway’s ‘Twenty 
Years’ Progress in Plant Pathology.’ It is not 
within our province to make note of the non- ' 
botanical papers, among which are a number of 
promising titles. The volume is well worth the 
perusal of every scientific man who is interested 
in the applications of science to the problems 
in agriculture. 


FIELD ECOLOGY IN THE ROCKY MOUNTAINS. 


Tub Department of Botany, of the Univer- 
sity of Nebraska, offers a course in Field Heol- 
ogy, to be given in the Rocky Mountains about 
Pike’s Peak during the coming summer. The 
headquarters of the party will be at Minnehaha, 
at an altitude of 8,300 feet, from which the 
plains, foothill, sub-alpine and alpine regions 
are easily accessible. The work will be under 
the charge of Dr. Frederic EK. Clements, and 
will begin the first of July and close the first 
of September. It will consist of a study of the 
floristics of the various regions, as an introduc- 
tion to the investigation of the plant formations 
with respect to their structure and distribution. 
The special object of the course, however, will 
be to interpret individual and vegetational 
adaptations in the light of a thorough exami- 
nation of the physical factors present, and to 
determine by experiment in the field the effi- 
cient factors in alpine vegetation. A micro- 
scopical laboratory with the usual accessories 
will be fitted up at Spruce Ridge Cottage. 
There are no fees in connection with the course, 
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except a registration fee of two dollars for 
those desiring university credit. The probable 
expense for the two months, excluding railway 
fare, will be about fifty dollars. 
CHARLES E. BESSEY. 
THE UNIVERSITY OF NEBRASKA. 


THE NATIONAL BUREAU OF STANDARDS. 


THE bill establishing a National Bureau of 
Standards which, as we have already noted, was 
passed by Congress at the end of the session 
is as follows: 


Be it enacted, etc., That the Office of Standard 
Weights and Measures shall hereafter be known as 
the National Bureau of Standards. 

SECTION 2. That the functions of the bureau shall 
consist in the custody of the standards; the compari- 
son of the standards used in scientific investigations, 
engineering, manufacturing, commerce, and educa- 
tional institutions with the standards adopted or 
recognized by the government; the construction, 
when necessary, of standards, their multiples and 
subdivisions ; the testing and calibration of standard - 
measuring apparatus ; the solution of problems which 
arise in connection with standards; the determina- 
tion of physical constants and the properties of ma- 
terials, when such data are of great importance to 
scientific or manufacturing interests and are not to be 
obtained of sufficient accuracy elsewhere. 

Sec. 3. That the bureau shall exercise its functions 
for the Government of the United States; for any 
State or municipal government within the United 
States ; or for any scientific society, educational in- 
stitution, firm, corporation, or individual within the 
United States engaged in manufacturing or other pur- 
suits requiring the use of standards or standard meas- 
uring instruments. All requests for the services of 
the bureau shall be made in accordance with the rules 
and regulations herein established. 

Sec. 4. That the officers and employees of the 
bureau shall consist of a director, at an annual sal- 
ary of $5,000; 1 physicist, at an annual salary of 
$3,500 ; 1 chemist, at an annual salary of $3,500; 2 
assistant physicists or chemists, each ab an annual 
salary of $2,200; 1 laboratory assistant, at an annual 
salary of $1,400 ; 1 laboratory assistant, at an annual 
salary of $1,200 ; 1 secretary, at an annual salary of 
$2,000 ; 1 clerk, at an annual salary of $1,200 ; 1 mes- 
senger, at an annual salary of $720 ; 1 engineer, at an 
annual salary of $1,500 ; 1 mechanician, at an annual 
salary of $1,400; 1 watchman, at an annual salary of 
$720 ; and 1 laborer, at an annual salary of $600. 

Sgc. 5. That the director shall be appointed by the 
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President, by and with the advice and consent of the 
Senate. He shall have the general supervision of the 
bureau, its equipment, and the exercise of its func- 
tions. He shall make an annual report to the Sec- 
retary of the Treasury, including an abstract of the 
work done during the year and a financial statement. 
He may issue, when necessary, bulletins for public 
distribution, containing such information as may be 
of value to the public or facilitate the bureau in the 
exercise of its functions. 

Src. 6. That the officers and employees provided 
for by this Act, except the director, shall be appointed 
by the Secretary of the Treasury, at such time as 
the respective services may become necessary. 

Sec. 7. That the following sums of money are 
hereby appropriated: For the payment of salaries 
provided for by this act, the sum of $27,140, or so 
much thereof as may be necessary; toward the erec- 
tion of a suitable laboratory, of fireproof construction, 
for the use and occupation of said bureau, including 
all permanent fixtures, such as plumbing, piping, 
wiring, heating, lighting and ventilation, the entire 
cost of which shall not exceed the sum of $250,000, 
$100,000; for equipment of said laboratory, the sum 
of $10,000; for a site for said laboratory, to be ap- 
proved by the visiting committee hereinafter provided 
for and purchased by the Secretary of the Treasury, 
the sum of $25,000, or so much thereof as may be 
necessary; for the payment of the general expenses 
of said bureau, including books and periodicals, fur- 
niture, office expenses, stationery and printing, heat- 
ing and lighting, expenses of the visiting committee, 
and contingencies of all kinds, the sum of $5,000, or 
so much thereof as may be necessary, to be expended 
under the supervision of the Secretary of the Treasury. 

Sec. 8. That for all comparisons, calibrations, 
tests, or investigations, except those performed for 
the Government of the United States or State govern- 
ments within the United States, a reasonable fee 
shal] be charged, according to a schedule submitted 
by the director and approved by the Secretary of the 
Treasury. 

Sec. 9. That the Secretary of the Treasury shall, 
from time to time, make regulations regarding the 
payment of fees, the limits of tolerance to be attained 
in standards submitted for verification, the sealing of 
standards, the disbursement and receipt of moneys, 
and such other matters as he may deem necessary for 
carrying this act into effect. 

Sec. 10. That there shall be a visiting committee 
of five members, to be appointed by the Secretary of 
the Treasury, to consist of men prominent in the 
various interests invoived, and not in the employ of 
the Government. This committee shall visit the 
bureau at least once a year, and report to the Secre- 
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tary of the Treasury upon the efficiency of its scien- 
tific work and the condition of its equipment. The 
members of this committee shall serve without com- 
pensation, but shall be paid the actual expenses in- 
curred in attending its meetings. The period of ser- 
vice of the members of the original committee shall 
be so arranged that one member shall retire each year, 
and the appointments thereafter to be for a period of 
five years. Appointments made to fill vacancies oc- 
curring other than in the regular manner are to be 
made for the remainder of the period in which the 
vacancy exists. 


SCIENTIFIC NOTES AND NEWS. 

Mr. J. J. H. TEAL, F.R.S., has been ap- 
pointed director general of the Geological 
Survey of Great Britain and Ireland, in succes- 
sion to Sir Archibald Geikie, who retired on 
February 28th. Sir Archibald has been in the 
service of the Survey for forty-six years and 
has reached the age limit. 

AT a meeting of the Canadian Mining Insti- 
tute held at Montreal on March 6th, it was 
unanimously decided to recommend the ap- 
pointment of Professor Frank D. Adams, as 
director of the Geological Survey of Canada 
in succession to the late Dr. Geo. M. Dawson. 


A COMMITTEE has been formed to erect at 
Heidelberg a monument in memory of three of 
its great scientific men, Bunsen, Kirchhoff and 
von Helmholtz. 


Proressor J. J. THOMSON, Cavendish pro- 
fessor of physics at Cambridge University, has 
been elected a member of the Atheneum Club 
under the provision which empowers the annual 
election of nine persons of distinguished emi- 
nence. 


Dr. M. I. Pupin, professor of electro-me- 
chanics, at Columbia University, and Dr. R. 
Mark Wenley, professor of philosophy at the 
University of Michigan, will represent their 
universities at the Ninth Jubilee of the Univer- 
sity of Glasgow, which takes place in June. 

Mr. Percy WIitson, of the New York Bo- 
tanical Garden, is accompanying Professor 
Todd’s expedition to the Dutch East Indies to 
observe the total solar eclipse. He will make 
collections for the Garden. 


Mr. JARED G. SmiTH, of the U. S. Depart- 
ment of Agriculture, left Washington on March 
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15th for Honolulu, to assume the directorship 
of the Agricultural Experiment Station. 


THE Division of Forestry of the U. S. De- 
partment of Agriculture has selected from its 
working force two trained lumbermen with 
some knowledge of forestry to be sent to the 
Philippine Islands in compliance with a cable 
request of the Taft Philippine Commission. 
The persons selected for this work are Mr. 
Grant Bruce, formerly a State forester in 
New York, and Mr. Edward Hamilton. Both 
these men are expert lumbermen with some 
training in forestry, and have been selected in 
view of their special fitness for the Philippine 
work. A bureau of forestry was established in 
the Philippines in April, 1900, with Capt. 
George P. Ahern, Ninth United States In- 
fantry, in charge. ‘ 

AT a meeting of the American Academy of 
Arts and Sciences on March 13th, the following 
fellows were elected : 


Resident Fellows : 

ALEXANDER WILMER DurFfF, of Worcester, Physics. 

THEODORE LYMAN, of Brookline, Physics. 

LEWIS JEROME JOHNSON, of Cambridge, Tech- 
nology and Engineering. 

HENRY LioyD Smytu, of Cambridge, Technology 
and Engineering. ; 

FRANK SHIPLEY COLLINS, of Malden, Botany. 

EPHRAIM EMERTON, of Cambridge, Political Econ- 
omy and History. 

FRANK WILLIAM TAussiG, of Cambridge, Political 
Economy and History. 


Associate Fellows : 

ELIAKIM HASTINGS MOooRE, of Chicago, Mathema- 
tics and Astronomy. 

GEORGE ELLERY HALE, of Williams Bay, Physics: 

EDWARD LEAMINGTON NICHOLS, of Ithaca, phys- 
ies, in place of the late William Augustus Rogers. 

CYRUS GUERNSEY PRINGLE, of Charlotte, Ver- 
mont, Botany, in place of the late George Clinton 
Swallow. 

FRANKLIN PAINE MALL, of Baltimore, Zoology 
and Physiology, in place of the late Alfred Stillé. 

HENRY FAIRFIELD OSBORN, of New York, Zoology 
and Physiology, in the place of the late Othniel 
Charles Marsh. 

CHARLES OTIS WHITMAN, of Chicago, Zoology and 
Physics. 4 

WILLIAM STEWART HALSTED, of Baltimore, Medi- 
cine and Surgery, in place of the late William Alex- 
ander Hammond. 
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WILLIAM WILLIAMS KEEN, of Philadelphia, 
Medicine and Surgery, in the place of the late Jacob 
Mandes Da Costa. 


Foreign Honorary Members : 

JuLES HENRI POINCARE, of Paris, Mathematics 
and Astronomy, in the place of the late Francesco 
Brioschi. 

HENRICH MULLER-BRESLAU, of Berlin, Technology 
and Engineering. 

HuGo KRONECKER, of Bern, Zoology and Physi- 
’ ology, in place of the late Willy Ktihne. 

RoBERT KocH, of Berlin, Medicine and Surgery, 
in place of the late Louis Pasteur. 

Srr THomAs LAUDER BRUNTON, of London, Medi- 
cine and Surgery, in place of the late Sir James Paget, 
Bart. 

ALBERT VENN DIcEy, of Oxford, Philosophy and 
Jurisprudence. 

WILLIAM EDWARD HEARN, of Melbourne, Philos- 
ophy and Jurisprudence, in place of the late Charles 
Russell, Baron Russell of Killowen. 

HENRY JACKSON, of Cambridge, Philosophy and 
Archeology, in place of the late Henry Sidgwick. 

EpMoONDO DE Amicis, of Florence, Literature and 
the Fine Arts, in place of the late John Ruskin. 


PROFESSOR SIMON NEWCOMB gave the fourth 
address of the series on the Progress and Tend- 
ency of Science during the Nineteenth Century 
before the Washington Academy of Sciences on 
March 19th, his subject being ‘The Progress 
and Tendency of Astronomy.’ 

PROFESSOR JACQUES LOEB, of the University 
of Chicago, read a paper on ‘ Artificial Par- 
thenogenesis’ before the American Philosoph- 
ical Society at Philadelphia on March 15th. 


Dr. Srtmon FLEXNER, of the University of 
Pennsylvania, who went to San Francisco to in- 
vestigate, on behalf of the U. 8. Government, 
the alleged existence of the bubonic plague in 
that city, lectured before the Academy of 
Sciences on ‘ Defense against Disease.’ 


GEORGE FRANCIS FITZGERALD, since 1881 
Erasmus Smith professor of natural and ex- 
perimental philosophy at Dublin, died on Feb- 
ruary 21st, at the age of forty-nine years. The 
Faculty of Science of the newly-constituted 
University of London has passed the following 
resolution in his memory : 

That this meeting of the Faculty of Science of the 
Univeisity of London, having heard with profound 
sorrow of the premature death of the late Professor 
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George Francis Fitzgerald, desires to place on record 
its high appreciation of his brilliant qualities as a 
man, as a teacher, as an investigator, and as a leader 
of scientific thought, and to express to his family its 
mournful sympathy under the calamity which has be- 
fallen science and his many friends. 

PROFESSOR CHARLES McDONALD, for more 
than thirty years professor of mathematics in 
Dalhousie College, died in Halifax, N.S., on 
March 10th. 


THE death is announced of Mr. R. G. Halli- 
burton, of Canada, known for his political and 
scientific writings. He was sixty-nine years of 
age. 

Mr. ANDREW CARNEGIE, as all our readers 
are doubtless aware, has offered to give $5,200,- 
000 to New York City for the construction of 
buildings for sixty-five branch libraries. The 
city must provide land and maintenance. The 
offer has been made in conference with Dr. John 
S. Billings, director of the New York Public 
Library, and it is understood that the branch 
libraries would be administered in connection 
with the public library. The acceptance of Mr. 
Carnegie’s offer would probably require special 
legislation, but the city officers have expressed 
themselves strongly in favor of the plan. Mr. 
Carnegie has also offered to give $1,000,000 for 
a library at St. Louis. Mr. Carnegie’s gifts and 
offers awaiting acceptance amount to over $20,- 
000,000, largely for library buildings. 


THE American Museum of Natural History 
has recently received a gift of $1,500 from Mr. 
John L. Cadwalader, of New York, for the pur- 
pose of mounting groups of birds illustrating 
seasonal changes of plumage and other adaptive 
features of bird life. The fund is to be ex- 
pended under the direction of Mr. Frank M. 
Chapman, associate curator. 

Mr. Hucu LEONARD has given £100 and Sir 
William J. Farrer £50 to the Royal Institution 
of London for experimental research at low 
temperatures. 

Mr. ForpHAM Morris, of New York City, 
has presented to the American Museum of 
Natural History a painting representing Au- 
dubon with his gun, dog and horses made by 
his sons, John and Victor, in the late forties a 
few years before his death. The painting is 
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now on exhibition in the library reading- 
room. 

THE University College of South Wales and 
Monmouthshire has received £800 towards the 
£1,000 required for the Museum of Anatomy 
proposed as a memorial to Professor A. W. 
Hughes. 

AT a recent meeting of the Canadian Mining 
Institute a committee was appointed to urge 
upon the Government an increase of the sal- 
aries of those engaged in the Geological Sur- 
vey, and the need of providing a suitable 
building at Ottawa for the geological collec- 
tions. 

THE Peary Arctic Club has reelected Presi- 
dent Morris K. Jesup, Treasurer Henry W. 
Cannon and Secretary Herbert L. Bridgman. 
It likely that a steamer, the fifth, will be char- 
tered and dispatched to find the Windward, 
from which, since the departure from God- 
haven, North Greenland, August 20, 1900, 
with Mrs. Peary and Miss Peary, nothing has 
been heard. 


LIEUTENANT R. F. Scott, R.N., the leader 
of the British Antarctic Expedition, has made 
to a representative of Reuter’s Agency a state- 
ment in the course of which he says that the 
preparations forthe British Antarctic Expedition 
are now practically complete. The Discovery, 
the expedition’s ship, will be launched on the 
23rd inst., and, after she has been handed over 
by the contractors, will come round to London, 
where her equipment and provisions will be put 
aboard. The Discovery has been built on whaler 
lines, only with greatly increased strength to 
withstand ice pressure. She is 171 ft. long and 
343 ft. beam, and has 1,500 tons displacement. 
She will have auxiliary steam, and is fitted 
with engines of the latest type. In her con- 
struction the lines of the Fram, though care- 
fully studied, have not been adopted, as Nan- 
sen’s ship would have been ill-adapted for the 
heavy seas the Discovery will have to encounter. 
The expedition will leave London in July or 
August, and will proceed to Melbourne, reach- 
ing therein November. The actual work of the 
expedition will then begin. The naval staff, in 
addition to Lieutenant Scott, consists of Lieu- 
tenant A. R. Armitage (second in command), 
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Lieutenant Charles Royds, and two other offi- 
cers yet to be appointed. The civilian staff will 
consist of Professor Gregory, of Melbourne Uni- 
versity (director of the civilian scientific staff), 
Mr. Hodgson (biologist), and Mr. Shackleton 
(physicist). The medical staff will consist of 
Dr. Koettlitz and Mr. Wilson. 


THE department committee appointed by the 
British Board of Agriculture to inquire into the 
conditions under which agricultural seeds are 
at present sold has completed its report. The 
committee has come to the conclusion that the 
seed trade in England is on the whole well con- 
ducted and has of late years improved with the 
advance of science. Nevertheless the majority 
of the committee recommends that one central 
station should be provided in the United King- 
dom for the purpose of testing the purity and 


- germinating power of seeds sent to it for official 


examination. 


THE British Museum (Natural History) has 
purchased for £350, an elephant’s tusk, which 
is said to be the largest ever known. ‘The fol- 
lowing are its weight and dimensions: Weight, 
226% lbs. Length—outside curve, 10 ft. 23 in.; 
inside curve, 9 ft. ; base to point in straight line, 
8 ft. 2 in. Circumference—at hollow end, 24 
in. ; at solid 244in. Diameter—at hollow end, 
83 in. ; at solid, 7% in. 


THE following bill was recommended for 
passage by the committee on coinage, weights 
and measures, Mr. Southern, chairman, in the 
closing days of the last Congress. 


A Bill, To adopt the weights and measures of the 
metric system as the standard weights and measures 
in the United States. 

Be it enacted by the Senate and House of Repre- 
sentatives of the United States of America in Congress 
Assembled : That on and after the first day of Jan- 
uary, nineteen hundred and three, all the Departments 
of the Government of the United States, in the trans- 
action of all business requiring the use of weight and 
measurement, except in completing the survey of 
public lands, shall employ and use only the weights 
and measures of the metric system ; and on and after 
the first day of January, nineteen hundred and three, 
the weights and measures of the metric system shall 
be the legal standard weights and measures of and in 
the United States. : 


GOVERNOR ODELL, of New York, has signed 
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the bill abolishing the Forest, Fish and Game 
Commission and the Forestry Preserve Board 
as now constituted—consolidating their de- 
partments and placing them under the charge 
of a State Forest, Fish and Game Commis- 
sioner. 

THE following bill regulating the practice of 
medicine has been favorably reported in the 
New York Assembly by the Committee on Pub- 
lic Health : 


Any person shall be regarded as practicing med- 
icine who shall for remuneration, charge, fee, gift, 
bonus or reward, directly or indirectly profess to 
heal, or who shall give treatment to any other per- 
son by the use of any means or method whatever, 
whether with or without the use of any medicine, 
drug, instrument, or other appliance, for the relief or 
cure of any wound, fracture, or bodily injury, infirm- 
ity, physical or mental, or other defects or diseases. 

This article is not to apply to any person giving 
treatment to another under the direction or upon the 
prescription of a physician, duly licensed by the laws 
of this State. Neither is it to prohibit the manufac- 
ture, sale, or use of patent medicines where no diag- 
nosis is made by the maker or seller ; or of the giving 
temporary relief in an emergency by a registered 
pharmacist or any person, or the domestic administra- 
tion of family remedies ; or any person in charge of or 
employed in any gymnasium from giving suggestions 
or advice as to form or methods of exercise, or any 
optician engaged in adapting glasses to the sight, or 
any rights of chiropodists under existing laws, or the 
manufacture or construction of optical instruments. 


THE subjects of the Walker prizes in Natural 
History awarded by the Boston Society of Nat- 
ural History areas follows: For 1901 : ‘Mono- 
graph on any problem connected with, or any 
group belonging to, the North American fauna 
or flora’; for 1902: (1) ‘Nuclear fusions in 
plants’; (2) ‘The fate of specific areas of the 
germ of chordates, as determined by local de- 
struction’; (3) ‘The reactions of organisms to 
solutions, considered from the standpoint of the 
chemical theory of dissociation.’ Further par- 
ticulars may be obtained from Mr. C. L. Batch- 
elder, secretary of the Society. 


PROFESSOR WILLIAM TRELEASE, director of 
the Missouri Botanical Garden, has sent out an 
announcement calling attention to the oppor- 
tunities offered by the Garden for original re- 
search. It calls attention to the fact that in 
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establishing and endowing the Garden, its 
founder, Henry Shaw, desired not only to afford 
the general public pleasure and information 
concerning decorative plants and their best use, 
and to provide for beginners the means of ob- 
taining good training in botany and horticulture, 
but also to provide facilities for advanced re- 
search in botany and cognate sciences. Persons 
who wish to make use of these are invited to 
correspond with the director, outlining with as 
much detail as possible the work they desire to 
do atthe Garden, and giving timely notice so 
that provision may be made for the study of 
special subjects. 


Dr. B. E. FERNOy, director of the New York 
State College of Forestry, announces that the 
spring courses for the junior and senior year 
students in the College Forest, at Axton, will 
begin on April 16th and continue until June 
13th. In addition to the practical forestry work 
in silviculture, forest mensuration, surveying, 
exploitation and forest regulation under the 
direction of Professers Roth and Gifford, the 
practical instruction in timber estimating, given ~ 
last year by Mr. Cyrus P. Whitney, will be 
repeated. A course of daily lectures on Fish 
Culture and Game Preservation, beginning 
April 29th, and lasting two weeks, with labora- 
tory work and field excursions, will be given by 
Professor Barton W. Evermann, ichthyologist 
of the U.S. Fish Commission. This course will 
be open to visitors, as far as accommodations 
may be found by them in Axton or in the 
neighborhood. 


WE have received the announcement of the 
twelfth season of the Biological Laboratory of 
the Brooklyn Institute of Arts and Sciences at 
Coldspring Harbor, L. I. The laboratory will 
be open for regular work from July 1st to Au- 
gust 24th, but investigators may make ar- 
rangements for a longer residence. A com- 
plete series of courses is offered by the Board of 
Instruction which is as follows: 


Professor C. B. Davenport, Ph.D., The University 
of Chicago, Director of the Laboratory ; D. S. John- 
son, Ph.D., Johns Hopkins University, in charge of 
Cryptogamic Botany ; Professor Henry S. Pratt, 
Ph. D., Haverford College, in charge of Comparative 
Anatomy ; Professor Nelson F. Davis, Se.M., Buck- 
nell University, in charge of Bacteriology ; Mrs. Ger- 
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trude C. Davenport, §.B., Past Instructor Kansas 
University, in charge of Microscopic Methods ; Henry 
A. Kelly, Ph.D, Ethical Culture Schools, New 
York, in charge of Nature Study ; Lawrence E. Grif- 
fin, Ph.D., Western Reserve University, in charge of 
Embryology ; H. N. Whitford, S.B., The University 
of Chicago, in charge of Phanerogamic Botany ; A. 
G. Mayer, Ph.D., Brooklyn Institute of Arts and 
Sciences, Lecturer in Entomology ; Professor Stephen 
R. Williams, Ph.D., Miami University, Instructor in 
Zoology ; Professor W. L. Tower, Antioch College, 
assisting in Microscopic Methods and in Entomology ; 
Louise B. Dunn, Barnard College, assisting in Hcol- 
ogy ; A. F. Blakeslee, A.M., Harvard University, 
assisting in Botany. 

THE Summer Laboratory of Biology of Tufts 
College was established at South Harpswell, 
Maine, in 1898, and will hold a second session 
this year. The announcement states that the 
regular courses of instruction begin on July 
8th and continue for six weeks. The labora- 
tory will be established in a small wooden 
building directly on the shore and will have ac- 
commodations for fifteen or twenty students. 
South Harpswell is situated on the shores of 
Casco Bay, sixteen miles from Portland. The 
bay has a rich fauna and flora and is well 
adapted fora marine laboratory. South Harps- 
well itself is well situated, as from it one can 
readily reach the numerous islands of the bay 
as well as the outer fishing grounds rich in in- 
vertebrates. The laboratory is near the ex- 
tremity of a narrow peninsula (ten miles in 
length) and being thus almost entirely sur- 
rounded by water is free from mosquitoes while 
hot weather is unknown. Courses will be given 
by Professor Kingsley and Dr. Lambert on in- 
vertebrate zoology, vertebrate zoology, botany 
and embryology, and facilities are offered to a 
certain number of students who are able to 
carry on their researches without assistance. 


APROPOS of the movement for an archeolog- 
ical survey of Michigan and legislation to that 
effect which is now pending, it is of interest 
to know that Wisconsin students are about to 
organize a Statearcheological association, the ob- 
jects of which are to encourage to a greater ex- 
tent than is now possible the study and preser- 
vation of Wisconsin antiquities and to establish 
a closer working relationship between collectors 
and students in different parts of the State. 
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THE London Times states that a further col- 
lection of some 400 photographs of objects and 
customs of antiquarian and historical interest 
within the British Islands has been made 
by the National Photographic Record Associa- 
tion and is now at the offices of the Royal 
Photographic Society, before being deposited in 
the British Museum. Sir Benjamin Stone’s 
contribution to the present collection is devoted 
to the county of Warwick. There are two in-- 
teriors of Trinity Church, Statford-on-Avon, one 
showing the chancel with its carved oak screen 
and fine perpendicular windows, and the other 
amore general view, taken from the extreme 
west end, in order to give prominence to the 
unusually placed organ—over the chancel arch. 
From the same church are illustrations of the 
fine Elizabethan monument, of the Clopton 
family, the mayor’s pew, and the ancient sanctu- 


-ary knocker, the seizing of which by a refugee 


was sufficient to confer upon him the privilege of 
sanctuary.! Outside the church, too, are the 
shot marks of a military execution. A con- 
siderable number of recumbent effigies are taken 
from the churches of Meriden, Merevale, and 
Astley. Shakespeare’s tomb at Statford-on- 
Avon is shown when covered with flowers on 
the occasion of the festival in April last, and 
various views of the festival procession are 
also preserved; while the ‘ Mop’ and the roast- 
ing of the ox at Stratford are also recorded. 
Another series illustrates the entire process 
of haymaking by hand, from the sharpening 
of the scythe to the stacking—an interesting 
series of an unusual type, showing a com- 
plete industry. Mr. Calcott gives some views 
of Bristol, St. Peter’s Hospital being a par- 
ticularly fine specimen of carved timber work 
with the projecting stories supported by ani- 
mal grotesques. Miss Mary Cotton has con- 
tributed some records from the Ardmore, 
County Waterford, of the Round Tower and 
ruined cathedral there, and of the ornamental 
stones known as the Ogham Stones, inscribed 
only with horizontal lines of various lengths. 
Of even greater archeological value are Mr. 
A. R. Hogg’s unique photographs from near 
the Boyne, of the entrance to the Dowth Mound, 
and the interior of the Tumulus of New Grange, 
showing the foundation of the stone roof. 
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Wales is represented by a series of the famous 
Celtic crosses at Llantwit Major, near Cardiff. 
A remarkably fine collection of Norman arches, 
fonts and crosses is sent from Shropshire by 
Mr. F. R. Armitage. The largest contribution 
to the collection has been made by Mr. G. 
Scamell, who has sent over a hundred photo- 
graphs, principally taken in and around Lon- 
don, of houses once occupied by well known 
men, houses which are likely to be pulled down 
soon and, most important, many of the Old 
Bailey Courts. 


UNIVERSITY AND EDUCATIONAL NEWS. 

By recent action of the Legislature of North 
Carolina the annual appropriation to the State 
University was increased by $12,500; $60,000 
was appropriated for the Normal and Indus- 
trial School at Greensboro, N. C.; and $40,000 
for the Agriculturial and Mechanical College, 
located at Raleigh, N. C., for payment of 
debts and buildings. 


HENRY STAFFORD LIrr_e, of Trenton, has 
offered $100,000 to Princeton University for the 
erection of a new dormitory, adjacent to Staf- 
ford Little Hall, of which he was the donor. 


HARVARD UNIVERSITY has received $5,000 
by the will of the late Jacob Wendell for a 
scholarship ‘to be awarded to a student 
of excellent standing, exclusive of financial 
needs.’ 


Work has been commenced on the new 
physical laboratory to be erected by the Un- 
iversity of Pennsylvania at a cost of $300,000. 


THE Registrar has just issued the lists of 
candidates for degrees in Sibley College and 
other departments of Cornell University. The 
former numbers about 130; of whom over 
thirty are in M.E. in electrical engineering, 
and the remainder mainly in the regular 
course for M.E., including those in marine 
and in railway engineering. There will be 
about twenty candidates for the master’s de- 
gree, M.M.E. The latter, like M.E., includes 
marine and railway as well as electrical engi- 
neers. The registration of Sibley College is 
now between 650 and 700, including students 
engaged in graduate-work and candidates for 
the second degree. Contracts have just been 


SCIENCE. 


{N.S. Vou. XIII. No. 325. 


awarded for the erection of the west central 
‘dome’ of Sibley College, to connect the exist- 
ing two wings, making a front of about 400 
feet, facing the campus from the north. It is 
to be completed early in the next academic 
year. It is another step toward the completion 
of the plans of the founder, by his son, Mr. 
Hiram W. Sibley.. The new building will in- 
clude new space for the museums and collec- 
tions and a fine auditorium. This, with acces- 
sory extensions of old structures, will add 
about 20,000 square feet of floor-space to the 
College buildings. The plans, as prepared for 
the founder before his death, include further 
additions of about 40,000 square feet, to give 
accommodations to a thousand students in me- 
chanical engineering and its subdivisions. 
PRESIDENT PATTON brought forward some 
suggestions of much importance at a meeting of 
the trustees of Princeton University on March 
15th, and these were referred to a special com- 
mittee. They include: (1) Additions to the 
faculty that will enable the University to offer 
courses in human anatomy and physiology and 
in common law, so that students may take in 


their senior year the equivalent of the first 


year in professional schools of medicine and 
law ; (2) making it possible for students doing 
additional work to secure the bachelor’s degree 
in three years; (8) offering additional lectures 
in the sophomore year. 

Ir appears that the disturbances in the 
Russian universities are continuing, it being 
reported that 700 students have been arrested 
at Moscow. 


AT Yale University the following instructors 
have been promoted to assistant professorships : 
E. W. Scripture in psychology; A. W. Evans 
in botany, and H. E. Gregory in physical geog- 
raphy. 

AT Princeton University, Dr. W. M. Rankin 
has been promoted to a full professorship of in- 
vertebrate morphology, and Dr. C. F. W. Mc- 
Clure to a full professorship of comparative 
anatomy. 

Dr. PETER GUTHRIE TAIT, since 1860 pro- 
fessor of natural philosophy at Edinburgh Uni- 
versity, has resigned his chair on account of ill 
health. 
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THE EMBRYOLOGICAL BASIS OF 
PATHOLOGY.* 


EXMBRYOLoGYy is the basis upon which 
pathological science must be erected. Pa- 
thology is even more a superstructure upon 


embryology than is anatomy. Anatomy, 


in its descriptive form, may stand by itself 
and have usefulness. Pathology cannot be 
built up as a merely descriptive science. 
It fails of its true purpose unless it discoy- 
ers the causes of diseases. Now since func- 
tion is dependent on structure, the aim of 
the pathologist must be first to discover the 
causes of morbid structure. In brief, pa- 
thology at the present time deals chiefly with 
problems of the development of anatomical 
forms. Pathology and embryology might 
almost be united in a single comprehensive 
study—morphogeny. Let us then try, for 
this evening at least, to free ourselves from 
the conception of an essential difference 
between normal and abnormal structure, a 
conception which, I believe, domineers too 
largely over our daily thoughts. This belief 
of mine I hope to justify to-night. 

Simple description is indispensable, it 
furnishes the virgin facts ; but facts do not 
develop by parthenogenesis into science ; 
they must be saturated with the stimulus 
of study, with the stimulus of knowledge 
of their history, their antecedents, their 
causation, then we may see them evolving 


* The Middleton Goldsmith lecture delivered before 
the New York Pathological Society, March 26, 1901. 
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themselves into new orders, which we call 
natural laws. As little as a description of 
the people of the United States with no in- 
formation as to their history could satisfy 
a serious thinker, so little can descriptions 


of fully developed structures satisfy an. 


earnest pathologist. An innate, intense 
mental impulse is continually driving us 
forward in the search for causes, and obedi- 
ence to this impulse is one of the main 
factors in scientific progress. All this is 
familiar, trite even, but may serve to fix 
our starting thought, namely, that we are 
to study causes. 

Our attention is to be directed to the con- 
sideration of what embryology can teach us 
in regard to the causation of organization, 
and then to the application of those teach- 
ings to pathology. 

This plan will exclude from our discus- 
sion many of the aspects of embryology 
which appeal most strongly to pathologists. 
We must omit from our study at least three 
groups of interesting phenomena, to wit: 
First, the arrests of development; second, 
the teratological formations, monstrosities 
and mis-developments, which will, however, 
have to be included ultimately even in the 
precise field we are about to study; third, 
the so-called teratoma, or to use a more 
recent term, embryoma. I may say in 
passing that I find it very difficult to accept 
the hypothesis that these remarkable struc- 
tures arise by a parthenogenetic develop- 
ment of ova, retained in the parent body. 
Professor Bonnet’s hypothesis is more legiti- 
mate, but towards that also my attitude is 
one of sceptical agnosis. Bonnet suggests 
that one of the early segmentation cells 
(blastomeres) may become isolated and 
retarded in its development, remaining as 
an inclusion in the feetal tissues, and after- 
wards develop and produce a variety of 
tissues, as isolated blastomeres have been 
shown by experiments on the lower animals 
to be capable of doing. 
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Teratological formations fall, it seems to 
me, naturally into three fairly definite di- 
visions: (1) those due to necrosis of the 
tissues, which apparently rarely if ever 
takes place uniformly throughout the em- 
bryo; (2) those due to gross mechanical 
disturbances of the development, conse- 
quent upon failure of the proper correla- 
tion of the growth of parts; monstrosities 
of this division are probably the most com- 
mon; (3) errors in the differentiation of 
the tissue or pathological histogenesis. It 
is only phenomena of the first and second 
divisions of teratology which we can safely 
drop from view, while those of the third 
division—errors in differentiation—we must 
bear uninterruptedly in mind. 

One more preliminary explanation is nec- 
essary. The range of pathological changes 
is not so great as to reach equality with em- 
bryological; developments. In the normal 
embryo we deal with the evolution of com- 
plete organs together with all their accom- 
panying varied and complex modifications 
of tissue. In pathology, on the contrary, 
we deal not with organs, but with modifi- 
cations of tissues, with histogenesis. The 
statement will not seem too absolute if it 
is recalled that we have excluded arrests of 
development and monstrosities from our 
discussion. 

Histogenesis is the common territory in 
which the pathologist and embryologist have 
—to borrow a legal phrase—an undivided 
interest. Itis unfortunate that our tendency 
has so long been to attempt an unnatural 
and impossible partition of the territory, 
which has resulted only in a division of our 
forces into two camps, between which has 
reigned little interest and less sympathy. 
I venture to regard your invitation to ad- 
dress you to-night as a wish, which I fully 
share, to secure fuller cooperation between 
the two camps of workers, who are both 
striving to lay bare the laws which govern 
the differentiation of cells. 
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After these preliminary explanations it 
is possible to define the evening’s task with 
precision. It is twofold. First, to pre- 
sent some of the more important concep- 
tions derived from embryological study in 
regard to the processes of cell differentia- 
tion. Second, to suggest some of the bear- 
ings of these conceptions on the problems 
of pathology. 


PART I, NORMAL DIFFERENTIATION. 

Under this head I propose to discuss 
three fundamental ideas : 

First, of the undifferentiated cell. 

Second, of the progress of differentiation. 

Third, of the changes which may succeed 
differentiation. 

The fertilized ovum is an undifferentiated 
being, although it has a very complex or- 
ganization, and contains besides the proto- 
plasm a store of nutritive material, the 
so-called yolk or deutoplasm. As there is 
_ only one nucleus, there can be no variety 
of nuclei ; the term undifferentiated, there- 
fore, applies to the protoplasm, which seems 
to have a uniform essential structure 
throughout, although the masses and 
strands of protoplasm may exhibit charac- 
teristic peculiarities, especially in relation 
to the distribution of the yolk. In the 
adult, on the contrary, the protoplasm of 
the cells of different tissues offers many 
varieties of essential structure, which can 
often be readily distinguished under the 
microscope. It isa legitimate conclusion 
that the absence of visible peculiarities of 
the intimate structure of egg protoplasm, 
by which one part may be distinguished 
from another, corresponds to uniformity of 
structure throughout the egg, excepting, of 
course, certain special characteristic ar- 
rangements, as, for example, the centering 
about the centrosome, which may occur in 
any cell. 

We have also direct experimental proof 
that the egg is uniform throughout, or to 
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use a better phrase, that the egg is isotropic. 
Pfluger, in 1884, proved that the side of 
the frog’s egg, which normally develops 
into the ventral surface of the embryo, can 
be made to develop into a perfectly typical 
dorsal surface. ‘The frog’s egg has a small 
white area, which normally lies underneath, 
the larger darkly pigmented area of the 
egg alone showing from above. Out of the 
dark area the back with the nervous sys- 
tem and other parts takesits origin. If the 
eggs, freshly fertilized, are fastened with 
the white side up, then the white side 
produces an absolutely normal back and 
nervous system, normal as to form and . 
function, though lacking the typical pig- 
mentation. These observations were con- 
firmed by Born, who further discovered 


- that the segmentation nucleus always rises 


towards the upper side of the egg, and that 
the position of the nucleus determines 
which part of the ovum shall become the 
dorsal side of the embryo. Another set 
of experiments by Oskar Schultze demon- 
strated that both the unpigmented and the 
pigmented sides of the same egg could be 
made to produce dorsal structures. 
Another class of experiments, which were 
firsts made by Hans Driesch, have demon- 
strated that the earliest cells (segmentation 
spheres, blastomeres or cleavage cells, as 
they are variously called) produced by the 
ovum preserve the undifferentiated quali- 
ties of the parent egg, and may develop in 
one way or another according to circum- 
stances. The egg of a sea urchin divides 
into two cells, each of which multiplies 
and normally gives rise to half* of the 
body of the animal. By somewhat violent 
shaking the two cells may be artificially 
separated ; each cell may then develop into 
a complete larval sea-urchin, but of half 
the normal size only. Similar experiments 
have since been made by several investi- 
gators, who have obtained like results with 


* Tt would be safer to say supposedly about half. 
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other animals, vertebrate as well as inver- 
tebrate. Even more remarkable larve 
have been raised from blastomeres of the 
four cell and eight cell stages of segmenta- 
tion, producing larve of one-fourth and 
one-eighth the normal size. Zoja claims to 
have repeated the experiment successfully 
on the eggs of Clytia and to have obtained 
one-sixteenth larvee. 

The facts offered suffice to illustrate the 
two aspects of our conception of the undif- 
ferentiated condition of living matter. The 
first aspect is morphological and presents to 
us the apparent uniformity of the visibly 
. minute structure of protoplasm. While we 
readily admit that the uniformity may be 
only apparent in the sense that we fail to 
observe fine differences, yet we none the 


less maintain that the uniformity is real, » 


because there is an absence of variations 
of structure comparable to the variations 
which we can observe in the cells of adult 
tissues. The second aspect is physiological 
and offers to our view the wide range of 
possibilities in the future developmental 
history and growth of the protoplasm. The 
fate of the protoplasm of any given part 
of the ovum is not fixed, but if its condi- 
tions of development are changed its fate 
is changed. A few years ago the mosaic 
hypothesis was advanced by W. Roux and 
has been vigorously defended by him. 
According to the mosaic theory, the egg is 
a mosaic pattern, each member of which 
has its predestined history. It is fortu- 
nate for our comprehension of pathological 
process that we are already able to say that 
Roux’s hypothesis is erroneous. 

We must start then with the right con- 
ception of the ovum, every part of the pro- 
toplasm of which is to be regarded as po- 
tentially capable of producing any or all 
the tissues of the adult. 

We turn next to the consideration of the 
progress of differentiation in order to estab- 
lish a second fundamental idea, namely, 
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that it acts as a progressive restriction of 
the further development. Each successive 
stage of differentiation puts a narrower 
limitation upon the possibilities of further 
advance. Applied to pathology, this law 
means that the range of possible patholog- 
ical changes is determined not merely by 
the nature or kind, but also by the stage or 
degree, of the previous differentiation of the 
tissue. 

The eggs of all animals* pass through 
two well-marked phases of development. 

During the earlier and much shorter 
phase, the nuclei are multiplying rapidly, 
while the cytoplasm is growing but little, if 
at all. This period includes the time of 
segmentation, as commonly described, and 
somewhat longer. During this period the 
total bulk of the nuclei in proportion to the 
protoplasm is fundamentally changed. The 
ovum arises from a cell, the ovocyte, which, 
as its last act, grows rapidly ; this enlarged 
cell, by the process of maturation gives rise 
to the female sexual element, which has a 
single nucleus. After the fertilization we 
have an ovum with much protoplasm and 
deutoplasm, but again with only the single 
segmentation nucleus. The development 
of each individual begins, therefore, with a 
cell in which the extreme disproportion 
between the size of the nucleus and of the 
whole cell-body occurs. The first effort of 
development is to correct this dispropor- 
tion by the enormously rapid increase of 
the nuclei, which continues until cells of 
the embryonic type are produced, that is to 
say, cells each with a minimal amount of 
protoplasm around the nucleus. With the 
production of cells of the embryonic type, 
the first phase of development is completed. 
The limits of this phase are very indefinite 
for we observe often that the prodution of 
cells of the type defined may be far ad- 
vanced in one part of the germ, while it is 


*The protozoa are obviously excluded from the 
present discussion. 
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still in early progress in another. In fact 
the phase has no exact boundary in time. 

During the second, later and much longer 
period or phase of development, the multi- 
plication of nuclei lags behind the growth 
of the protoplasm ; the increase is gradual 
and often shows itself through successive 
generations of cells, sometimes, however, in 
a single cell, which no longer multiplies. 
OF the first method of protoplasmic growth 
embryonic blood-cells offer a good illustra- 
tion, of the second the neuroblasts or young 
nerve cells afford a striking example. Now 
cells of the embryonic type show little if 
any capacity for differentiation, and the in- 
crease of the protoplasm in the single cell 
is, So far as we can judge, a necessary pre- 
liminary step to cell differentiation. The 
embryonic cells have yet another character- 
istic of basal significance ; they are capable 
of rapid multiplication. Hence we con- 
clude that the growth of the cytoplasm im- 
pedes the multiplication of cells, and, there- 
fore, ultimately retards the growth of the 
body, as a whole, while on the other hand 
it favors differentiation. Accordingly the 
growth of cells and their differentiation 
are essentially antagonistic processes, which 
are necessarily more or less mutually exclu- 
sive. This conclusion which I published 
in 1890, has since been amply confirmed by 
further observation. It is probably appli- 
eable alike to animals and plants, alike to 
normal and abnormal tissues. It is one of 
the many conclusions of embryology which 
are sure to throw a revealing light upon 
some of the dark problems of pathology. 

During the first phase of development, 
as just defined, we encounter preparatory 
changes which we may characterize sum- 
marily as the manufacture of embryonic 
cells. During the second phase, though 
the production of embryonic cells is doubt- 
less continued in certain regions, there 
supervenes the process of differentiation, 
the true histogenesis. 
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After segmentation there follows the 
formation of the germ layers, a gradual 
arrangement of the cells in three distinet 
primary strata—at least in all vertebrates 
there are always three strata, never more * 
nor less. The outer and inner layers, ecto- 
derm and entoderm, very early become dis- 
tinetly epithelial. The middle layers be- 
come partly epithelial, partly of a special 
character, that is mesenchymal. At first 
one is inclined to think of the difference 
between epithelium and mesenchyma as a 
fundamental one, an early and unalterable 
separation of cells into classes. This view 
finds support in the fact that the mesen- 
chyma, and it only, produces in the course 
of further development the connective tis- 
sue and supporting tissues of the adult. 


- More attentive study of the germ layers in 


early stages reveals, however, that the 
mesenchymal cells arise from the epithe- 
lium, single epithelial cells migrating from 
the parent territory, while on the other 
hand groups of mesenchymal cells rear- 
range themselves so as to form an epithelial 
covering of some surface, as for example, in 
synovial cavities, arachnoid spaces, the 
inner surface of the cornea, lymph vessels, 
ete. Such observations teach us that we 
must not assume that either the form or 
the arrangement of cells is necessarily and 
always a sign of true differentiation, but 
that instead we are to conceive of differen- 
tiation as a change in the intimate and es- 
sential structure of the individual cell, more 
specifically of its protoplasm, and perhaps 
of its nucleus. The réle of nuclei in his- 
togenesis is a topic which unfortunately is 
still awaiting serious investigation. To 
resume: it seems to me probable that the 
cells of the germ layers are at first quite 


* Hertwig and some other German embryologists 
divide the mesoderm into two layers ; the division is 
contrary to the actual development, and is made, in 
my opinion, quite arbitrarily to satisfy the needs of an 
erroneous theory. 
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indifferent, so that if it were possible to 
graft a young mesodermal cell on to the 
ectoderm or entoderm, it would become a 
true ectodermal or entodermal cell, as the 
case might be. 

But although we may, so far as we now 
see, regard the cells in the germ layers as 
originally wholly indifferent as individual 
cells, nevertheless, we must not forget that 
as members of a germ layer their potential 
fate is already restricted by the conditions 
of their very layership—if I may coin a 
word for the occasion. Each layer pro- 
duces its own group of tissues and never 
any other. There are indeed apparent ex- 
ceptions to the rule, as, for example, the 
stratified horny epithelium of the cesopha- 
gus, which is strikingly similar to the epi- 
dermis, although in one case the tissue is 
ectodermal, in the other entodermal. We 
have, however, to do only with a resem- 
blance, and the development in the two 
cases is quite unlike—the cesophageal epi- 
thelium in the mammalian embryo being 
ciliated at one stage and exhibiting then 
little resemblance to any stage of the epi- 
dermis. 

Each germ layer has its specific function, 
.its exclusive share in the work of differen- 
tiation. The work of one layer is not done 
by another nor shared by another. It is 
true that attempts are made from time to 
time to upset the validity of this funda- 
mental doctrine, but they have hitherto 
failed to find support or recognition from 
any leading embryologist, and I deem these 
attempts unworthy of serious consideration. 
We are able now to assign almost every 
cell of the normal adult human body to its 
proper germ layer. Our only great uncer- 
tainty is where two layers meet, as do the 
ectoderm and entoderm in the pharynx, .or 
as do the mesoderm and entoderm, where 
the ureter opens into the bladder. With 
these and perhaps a very few other small 
exceptions everything in adult anatomy 
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can be correctly stated in terms of germ 
layers. The layership of every organ is 
known, save that in the cases of the thymus 
gland, the tonsils and the adrenals author- 
ities are not yet agreed. 

A remarkable attempt to upset the doc- 
trine of the germ layers deserves a brief 
consideration. It was first maintained by 
Goronovitch that the cells forming at least 
a part of the skeleton arose from the ecto- 
derm. The same opinion was expressed 
also on the basis of their own investigations 
by H. Klaatsch and by Miss Platt. Con- 
firmation of these views has not followed, 
but on the contrary, C. Rabl, one of the 
most trustworthy of living observers, main- 
tains that essential parts of Goronovitch’s 
and Klaatsch’s evidence are simply errors 
of observation. Klaatsch’s views were 
based partly on the study of the developing 
teleost fins. R. G. Harrison has shown 
that here the German worker is in error. 
Miss Platt’s observations were made in the 
head region of embryo Necturus. An ex- 
amination of a number of series and stages 
has not enabled me to find the slightest 
evidence in favor of Miss Platt’s conclu- 
sions. H.K. Corning has pointed out that 
the processes alleged by Miss Platt to oc- 
cur in Necturus do not take place in the 
frog, Rana temporaria. We may, therefore, 
I think, safely regard this attempt to over- 
throw the morphological value of the germ 
layers as unsuccessful. I know of no other 
attempt of sufficient importance to be even 
mentioned. 

The importance to pathologists of a thor- 
ough knowledge of the genesis of the tis- 
sues from their germ layers can hardly be 
emphasized too strongly, for it is more than 
probable that all pathological tissues are as 
strictly governed by the law of the specific 
value of germ-layers as are the normal 
tissues. Are there not many pathologists 
whose knowledge of embryology is wholly 
insufficient to meet the practical needs of 
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their professional study even in this one 
direction ? E 

The accompanying table presents the 
principal tissues classified according to 
their layership. There have been classi- 
fications of organs on the layership basis 
published before, but inasmuch as organs 
usually contain cells from two layers, we 
get a more correct presentation of the ac- 
tual genetic relationships by restricting our 
tabulation to the tissues. Leucocytes do 
not appear in the table for the reason that 
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erto been clearly recognized or defined. For 
both types the starting point is the same, 
the undifferentiated embryonic cell. In 
one type we find that as the cells proliferate, 
a portion of them only undergoes differentia- 
tion, and another portion remains more or 
less undifferentiated and retains more or 
less fully the power of continued prolifera- 
tion. The epidermis is a good representa- 
tive of this type. Its basal layer consists 
of embryonic cells, which multiply ; some 
of these cells move into the upper layers, 


CLASSIFICATION OF THE TISSUES. 


A. ECTODERMAL. 


1. Epidermis. 1. Mesothelium. 


a. Epidermal appendages. 


B. MESODERMAL. 


a. Epithelium of 


C. ENTODERMAL. 


1. Notochord. 
2. Epithelium of 


b. Lens of eye. peritoneum, a. Digestive tract, 
2. Epithelium of pericardium, esophagus, 

a. cornea. pleura, stomach, 

b. olfactory chamber. urogenital organs. liver, 

ce. auditory organ. b. Striated muscles. pancreas, 

d. mouth 2. Mesenchyma. small intestine, 
(oral glands), a. Connective tissue, yolk-sack, 
(enamel organ), Smooth muscle, large intestine, 
(hypophysis). Pseudo-endothelium, cecum, 

e. anus. : Fat-cells, vermix, 

f. chorion, Pigment cells. rectum, 

Foetal placenta. b. Blood. Allantois (bladder). 

g. amnion. c. Blood vessels. b. Pharynx, 

3. Nervous system. d. Lymphatics. Eustachian tube, 

a. Brain, e. Spleen. " Tonsils, 
optic nerve, f. Supporting tissues, Thymus, 
retina. cartilage, Parathyroids, 

b. Spinal cord. bone. Thyroid. 

ce. Ganglia. g. Marrow. c. Respiratory tract, 

d. Neuraxons. Larynx, 

Trachea, 
Lungs. 


their first origin is uncertain. Blood cells 
arise very early, before the clear separation 
of mesoderm and entoderm has occurred— 
it is possible that they are entodermal. 
With these two limitations, the table pre- 
sents our present knowledge. 

We will now turn to the analysis of the 
differential process in each germ layer. 
We have to deal with changes in cells. 

There are two distinct types of cell dif- 
ferentiation, which I think have not hith- 


enlarge and differentiate themselves into 
horny cells; others remain in the basal 
layer and continue to multiply. The prog- 
eny of a given basal epidermal cell do not 
all have the same fate, but divide them- 
selves into two kinds of cells, one kind re- 
taining the ancestral character, the other 
becoming something new and unlike the 
parent cell. Differentiation according to 
the second type is characterized by its in- 
clusion of all the cells. This type has its 
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culminating and most perfect illustration 
in the central nervous system, where com- 
paratively early in embryonic life all the 
cells become specialized, and with the ac- 
quisition of specialization they forfeit their 
power of multiplication, the neuroglia cells 
partly, the nerve cells wholly. The growth 
of the brain after early stages depends not 
on proliferation of cells, but chiefly upon 
the increase in size of the individual cell. 
The correctness of this statement is not 
affected, in my belief, by the fact that 
epithelial portions of the medullary tube in 
comparatively late stages may be added to 
the nervous portion, the cells multiplying 
rapidly, as we see at the growing edge 
of the young cerebellum. The brain here 
grows by the addition of cells in the indif- 
ferent stage, but as soon as these cells are 
differentiated they conform to the general 
law and divide uo more (neurones) or 
slowly (glia cells). 

The two types of differentiation produce 
essentially unlike conditions. The pathol- 
ogist may not overlook such unlikeness 
with impunity. The two types pass into 
one another with many intergrades. Hence 
when we consider the possibilities of path- 
ological alteration we must in each case 
seek to determine how far the condition of 
the tissue involved permits cell multiplica- 
tion, as well as differentiation. 

Just as the segmentating ovum divides 
itself into parts, which we name germ lay- 
ers, each of which has its special and ex- 
clusive share in developing the adult tissues, 
so does each of the three germ layers divide 
into parts, each part having its special and 
exclusive roll, and these parts again sub- 
divide until, after the final partition, the 
adult variety is produced. During all these 
changes there is no exchange of roles. It 
will be profitable to let the phenomena pass 
before us in rapid review. 

First, then, the ectoderm. This layer 
early separates into two parts; one to form 
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the central nervous system, the second the 
epidermis ; the nervous part thereafter 
never forms epidermal structures, the epi- 
dermal part never forms a nervous system. 
The central nervous system retains in part 
a simple epithelial character, but most of 
its walls become nervous tissue; its cells 
pass from the indifferent stage and become 
neuroglia cells or young nerve cells (neuro- 
blasts). Neuroglia cells never become any- 
thing else, and the nerve cells are always 
nerve cells to the end. The primitive epi- 
dermis forms a series of special sensory 
areas and the permanent epidermis. The 
sensory areas, which belong to the olfac- 
tory, auditory and gustatory organs, soon 
become well defined and never produce any 
cell arrangements like those of the epider- 
mis. This last, on the contrary, remains. 
as before stated, rich in undifferentiated 
cells, and gradually produces a great va- 
riety of structures. Most of these, namely, 
the hairs and glands, are small and very 
numerous, while a few like the nails, 
enamel organs and epithelium of the lips 
are larger. No one of these special struc- 
tures, however, converts itself into another. 
The basal layer of the general epidermis 
may perhaps preserve a true embryonic 
quality and have wide differential possi- 
bilities. 

Next, as to the entoderm, which under- 
goes less differentiation than either of the 
other two germ layers, since over a large 
part of its extent it remains throughout life 
a simple epithelium with many cells very 
slightly modified in structure. Wherever 
in it specialization takes place, as in the 
tonsil, thymus, thyroid, esophagus, liver 
or pancreas, each territory of cells keeps 
its characteristics and never assumes those 
of another territory. 4 

Finally as to the mesoderm, in which 
layer variety of differentiation attains its 
maximum. To follow the genesis of this 
variety is most instructive. The mesoderm 
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is found very early to include in vertebrate 
embryos, four kinds of cells, of which the 
most numerous are undifferentiated cells) 
the other three kinds being (1) endothelial 
cells of blood vessels; (2) blood cells; (3) 
sexual cells; all these are precociously 
Specialized; they are few in number, yet 
they are probably the parents of all the 
cells which are produced of their kind 
throughout life. Our present knowledge 
does not permit us to speak with entire 
certainty, but the evidence is strongly in 
favor of the following three conceptions : 

First. That all the endothelium of the 
blood vessels of the adult is descended di- 
rectly, from the endothelium of the first 
blood vessels differentiated in the extra- 
embryonic portion of the germinal area. 

Second. That all the red blood corpuscles 
are descendants from the red-blood-cells of 
the blood-islands of the area vasculosa. 
According to this view the blood forming 
organs, as they are called, merely provide 
sites, where the red cells can multiply, as 
for instance in the mammalian embryonic 
liver or in the adult marrow. 

Third. That the primitive sexual cells 
by their multiplication produce all the cells 
from which the genoblasts, or sexual ele- 
ments proper, male and female, are evolved. 

The future will decide the validity of 
these conceptions. They are very signifi- 
cant, because they assume that there are 
cells which form exclusive classes, and are 
characterized by a special combination of 
qualities, so that while they retain so much 
of the embryonic character as to have still 
the power of rapid multiplication, they yet 
are so specialized that they can only pro- 
duce their like. If the three conceptions 
are established, we shall regard these three 
sorts of cells as almost the first to be 
fully differentiated. We shall also have to 
regard the vascular endothelium as distinct 
not only from the epithelial lining of the 
body cavity, but also from that of the 
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lymphatic system. The immense impor- 
tance of such a discovery as bearing upon 
pathological researches and interpretations 
is obvious. 

The next important change in the mes- 
oderm is the development of the main 
body-cavity, which the embryologist des- 
ignates comprehensively as the ccelom. 
The cells, which lie next the body-cavity 
and border it, assume an epithelial arrange- 
ment; this epithelial layer around the 
cwlom is properly named ‘ mesothelium,’ 
and the loose cells about it constitute the 
“mesenchyma.’ We do not have, however, 
at first a true differentiation of mesothelial 
and mesenchymal cells ; all are undifferen- 
tiated, and we can readily demonstrate 
that the cells are interchangeable, differing 
during early stages by their positions in 
relation to one another and to the body 
cavity, but not differing in their essential 
structures or qualities. Thus we find that 
the mesothelium constantly gives off cells 
which join the mesenchyma, and we find 
later that mesenchymal cells may take on an 
epithelial arrangement around any of the 
cavities—and there are many such—which 
arise within the mesenchyma itself in the 
course of further development. 

But, although difference-of arrangement 
does not necessarily indicate differentiation 
of the cells, it does affect the character of 
the differentiation which ensues. As every 
text-book states, the mesothelium gives rise 
to the striated muscles and to the epithelial 
portions of the entire genito-urinary tract, 
and is permanently retained, with slighter 
modifications, as the epithelium of the peri- 
cardium, pleurz and peritoneum. The mes- 
enchyma produces an even greater variety 
since it is the parent of not only all the 
connective and supporting tissue, but also 
of the lymphatic system. 

I venture to turn aside for a moment to 
urge upon you the adoption of the term mes- 
othelium as the correct designation for the 
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epithelial lining for the cavities of the 
thorax and abdomen. It is literally the 
sane epithelium in the four cavities, for 
they were originally one, with a single con- 
tinuous epithelium. It is well also in our 
nomenclature to recognize the important 
fact that the epithelium is radically, be- 
cause genetically, distinct from the endo- 
thelium of the blood vessels and lymphatics, 
aud the application of the term ‘ endothe- 
lium’ to the covering of, for instance, the 
peritoneum, leads and can lead only to 
confused bad thinking. If mesothelium be 
employed as suggested, clearness will be 
gained. 

Coming back now to the subject of the 
mesoderm, let us note that when a striated 
muscle fiber is produced a striated muscle 
fiber it always remains, and it never be- 
comes anything else; the ovary never 
changes. In short, with the mesoderm as 
with the ectoderm and entoderm, we see 
the fate of the cells once fixed to be there- 
after unchangeable as to the kind of differ- 
entiation. 

Our hasty review is worse than imper- 
fect, yet is sufficient to impress upon us the 
great law that differentiation in any direc- 
tion terminates the possibility of differen- 
tiation in any other direction. In accord- 
ance with this law we encounter no in- 
stances, either in normal or in pathological 
development, of the transformation of a cell 
of one kind of tissue into a cell of another 
kind of tissue, and further we encounter 
no instance of a differentiated cell being 
transformed back into an undifferentiated 
cell of the embryonic type with varied po- 
tentialities. 

Thus far I have expressed myself some- 
what as if there were two sharply defined 
conditions, the differentiated and the un- 
differentiated. To give such an impression 
would be to create error, since differentia- 
tion is a slowly progressive and wholly 
gradual change in the cell. We must look 
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upon each step in the process of differentia- 
tion as establishing narrower limits for 
future changes. Thus, when in the spinal 
cord neuroblasts diverge from the glia cells, 
they are not specialized into different classes 
of neuroblasts; such specialization comes 
later. So in the mesenchyma after the 
embryonic cells have changed and large 
numbers of them have become connective 
tissue cells, these last still are capable of 
various further differentiations, and may, 
therefore, be said to have been arrested in 
their development at a stage of partial dif- 
ferentiation. This quality of the connec- 
tive tissue cells is, from the pathological 
standpoint, one of the most important. facts 
known to us concerning the structure of 
the body. 

Having now elaborated, as far as time 
permits, our conception of the nature of 
differentiation, let us turn to our third 
fundamental idea, which concerns the 
changes which succeed differentiation. 
These changes are very unlike the con- 
structive changes which precede them, for 
they are destructive. They fall into three 
main groups: 

1. Changes of direct cell death. 

2. Necrobiosis,* or indirect cell death 
preceded by changes in cell structure. 

3. Hypertrophic degeneration or indirect 
cell death preceded by growth and struc- 
tural change of the cell. 

Of direct cell death no discussion is here 
necessary, for the fundamental idea, which 
I wish to emphasize, is that necrobiosis and 
hypertrophic degeneration are normal proc- 
esses, which invariably occur in the normal 
body and play in many cases important 
roles in the life history of the individual. 
Without necrobiosis and degeneration on 
a large scale, the normal round of human 
life would be impossible. It is singular 
that in treatises on normal anatomy and 


*Tt is a matter for regret that so awkward a term 
as ‘necrobiosis’ should have become current. 
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histology these two subjects are generally 
neglected or at most appear only as matters 
of incidental reference. The force of tradi- 
tion makes us apply these terms as if they 
correspond exclusively to pathological con- 
ditions. This tradition might still prescribe 
our mental attitude, were it not that the 
studies of the last dozen years have made 
us familiar with the enormous extent, va- 
riety and rapidity of the destructive degen- 
erations which go on in the pregnant uterus 
of placental mammals, a degeneration which 
takes place without affording a trace or a 
suggestion of any pathological modification 
whatsoever of the organ. To our inherited 
prejudices the uterine phenomena alluded 
to are startling, but their evidence before 
the tribunal of biology has settled the case 
in favor of the plea that hypertrophic de- 
generation is a normal factor in typical 
healthy development. 

The normal and pathological changes as- 
sociated with the death of cells, and conse- 
quently also of the tissues which are formed 
by cells, are so nearly identical that they 
may be combined in a single discussion. 
For the more convenient presentation of 
the subject the following table has been 
prepared. Concerning the table little ex- 
planation is necessary. 

A few special points need mention. The 
distinction made between necrobiosis and 
degeneration corresponds to recognizable 
differences, but our present knowledge is 
insufficient to provide clear definitions for 
the two closely related types of indirect 
cell death. I feel much doubt as to the 
propriety of including atrophy in the table 
at all, since it seems to me that we ought, 
perhaps, not to regard atrophy as a phe- 
nomenon of a distinct class, but merely as 
a result of necrobiotic or degenerative al- 
terations in cells and organs. Under the 
heading ‘degeneration’ the division into 
‘cytoplasmic’ and ‘paraplasmic’ takes us 
beyond our present knowledge, while the 
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division ‘ nuclear’ is added rather to satisfy 
a biological conscience than to represent a 
part of our knowledge. 
Death of Cells. 
First—Causes of death. 
a. External to the organism. 

1. Physical (mechanical, chemical, ther- 
mal, etc. ). 

2. Parasites. 

b. Changes in intercellular substances (prob- 
ably primarily due to cells). 

1. Hypertrophy. 

2. Induration. 

3. Calcification. 

4. Amyloid degeneration. 

ce. Changes inherent in cells. 
Second—Morphological changes of dying cells. 
a. Direct death of cells. 
1. Atrophy. 
2. Disintegration and resorption. 
b. Indirect death of cells. 

1. Necrobiosis (structural change pre- 
cedes final death). 

2. Hypertrophic degeneration (growth 
and structural change often with 
nuclear proliferation precede final 
death). 

Third—Removal of cells. 

a. By mechanical means (sloughing or shed- 
ding). 

b. By chemical means (solution). 

ce. By phagocytes. 

The preceding table represents the only 
attempt of the kind known to me, and like 
other first attempts is undoubtedly very 
imperfect. It embodies obviously no new 
facts. But, because it is frequently a scien- 
tific gain to systematize our information, I 
hope the table may be useful, and it will 
certainly serve its immediate purpose, 
namely, to guide our discussion of the nor- 
mal changes which follow after cellular 
differentiation. 

As the time at our command is brief let 
us pass by the consideration of the causes 
of cell death. I will remark only that I 
think amyloid degeneration may be found to 
occur in the placental decidua of the human 
pregnant uterus and perhaps in other nor- 
mal structures. No positive information 


492 


on this point is known to me. For the 
reasons stated a few minutes ago atrophy 
may also be omitted here. We pass by also 
the direct forms of cell death, to reach at 
once the consideration of the indirect forms. 
The accompanying table offers an anal- 
ysis of some of the principal varieties of 
structural change, which occur during indi- 
rect cell death. 
Indirect Death of Cells. 


A. Necrobiosis. 

1. Cytoplasmic changes. 
a. granulation. 
b. hyaline transformation. 
ce. imbibition. 
d. desiccation. 
e. clasmatosis. 

2. Nuclear changes. 
a. karyorhexis. 
b. karyolysis. 

B. Hypertrophic degeneration. 

1, Cytoplasmic.* 
a. granular. 
b. cornifying. 
ce. hyaline. 

2. Paraplasmic.* 
a. fatty. 
b. pigmentary. 
ec. mucoid. 
d. colloid, etc. 

3. Nuclear (? increase of chromatine). 


We begin, therefore, with necrobiosis. 
We may appropriately mention first those 
organs of which the existence is limited in 
time, such as the thymus and the fetal 
kidney (mesonephros or Wolffian body). 
These organs attain first their full differen- 
tiation ; their elements during the next 
phase die off, and finally are resorbed, 
most of the organ disappearing. In the 
same category of change belong the his- 
tories of the senile ovary and testis. An- 
other familiar illustration is offered by the 
notochord, which in the mammals totally 
disappears during the foetal period. The 
notochord cells undergo peculiar character- 
istic modifications, hence it is difficult to 


*T cannot venture to assert that these two divi- 
sions are valid, and not arbitrary. 
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say whether or not there is degeneration in 
the strict sense. Cell-death on a large scale 
is a common phenomenon of the tissues. 
It occurs in cartilage both when the carti- 
lage is permanent and even more conspicu- 
ously when cartilage gives way to bone, the 
disintegration of the cartilage cells preced- 
ing the irruption of the bone forming tis- 
sues. It occurs among the bone cells after 
they are imbedded in their calcified matrix. 
It occurs in the ovary, where we desig- 
nate its result as atresia of the follicles. 
It occurs in the sebaceous glands as an ac- 
companiment of the process of their secre- 
tion. It occurs among the glands of the 
intestine as discovered by Stohr, and occurs 
normally, though not constantly, in the 
appendix, as recorded by Ribbert. It oc- 
curs in the epithelium of the human preg- 
nant uterus and in all the tissues of the 
human decidua reflexa. Other examples 
could be enumerated, but we may content 
ourselves with citing the constant destruc- 
tion of blood corpuscles, both red and white. 

Degeneration, in the stricter sense of an 
ante-mortem hypertrophic change of cell 
structure, is also of widespread occurrence 
in the healthy body. No case of so-called 
granular degeneration under strictly nor- 
mal conditions is known to me, though it 
seems quite credible that such cases should 
occur. On the other hand, the cornifying 
degeneration is very important and does 
occur in all three germ-layers, for we ob- 
serve it in the ectoderm of the skin, the 
entoderm of the esophagus and the meso- 
derm of the vagina. Hyaline degeneration 
of so striking a character as to have been 
termed pseudo-pathologicial takes place 
regularly in the ectoderm (outer epithe- 
lium) of the placental chorion. In the 
rabbit it occurs in the uterine glands, dur- 
ing pregnancy, causing most rapid histoly- 
sis, and it seems to me probable that some 
of the changes, which can be observed in 
the decidua of the pregnant human uterus 
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ought also to be-regarded as cases of hya- 
line degeneration. That fatty degeneration 
takes place normally has long been taught. 
There seems no reason for regarding the 
development of ordinary or mesenchymal 
fat-cells otherwise than as instances of nor- 
mal degeneration. In old age a more or 
less marked fatty degeneration may be wide 
spread and occur in many different kinds 
of cells. The same is true of the deposit 
of pigment, as we see it in the liver cells 
and motor nerve cells of adults. Finally, 
mucoid and colloid degeneration are so ob- 
viously normal, that we commonly think of 
their pathological occurrence as merely an 
exaggeration of a normal state. 

The various kinds of changes in dying 
cells, with which the pathologist is most 
familiar, recur in healthy tissues. In the 
preceding table seven forms of change are 
enumerated under the heading ‘ necrobio- 
sis.’ Every one of these seven occurs nor- 
mally. Granulation of the bodies of the 
cartilage cells and of the notochord cells 
may be observed to precede their resorp- 
tion. Hyaline transformation is conspic- 
uous in the decidua reflexa. Imbibition 
or cellular cedema occurs in the epidermis 
of the lips, in the cells of the uterine glands 
during pregnancy after they have detached 
themselves from the gland walls; and in the 
endothelium of placental blood vessels of the 
rabbit. Desiccation is the usual accompani- 
ment of cornification. Clasmatosis has 
given its name to the clasmatocytes of 
Ranvier, and we may well apply the same 
term to the cells of the secreting milk 
gland, and also, asan unpublished research 
indicates, to the cells of the secreting glands 
of the cervix uteri. Karyolysis is, accord- 
ing to present probabilities, the method by 
which nucleated red blood cells are con- 
verted into non-nucleated blood-corpuscles. 
Karyorhexis, or the fragmentation of the 
nucleus, occurs in the cells of the disap- 
pearing follicles of the ovary. 
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Lastly as to the removal of cells. The 
sloughing off of cells is one of the most 
familiar phenomena, since it occurs inces- 
santly over the epidermis and with the 
hairs; its part in menstruation and its 
colossal réle in the afterbirth are known 
to all, and every practitioner is accustomed 
to look for shed cells in urinary sediment. 
Large numbers of cells are lost by the 
intestinal epithelium. Cells without access 
to the external world must be got rid of 
by resorption, which seems to take place 
either with or without the cooperation of 
leucocytes. In the latter case we must for 
lack of a better hypothesis attribute the 
resorption to chemical means. Of resorp- 
tion with the aid of leucocytes the ne- 
crosed human decidua reflexa offers a 
perfect illustration. Of resorption with- 
out leucocytes the masses of degener- 
ated epithelium in the placenta, peripla- 
centa and obplacenta of the rabbit afford 
by far the most impressive demonstration 
I have ever seen. At nine days after 
conception the epithelium is profoundly 
changed, being very much thickened, and 
where thickened transformed into a syncy- 
tium without cell boundaries, but with an 
enormously increased number of nuclei. 
In the obplacenta (or portion of the uterine 
wall opposite the placenta proper) portions 
of the epithelium from the fundus of the 
glands remain, but the upper stratum has 
not only undergone syncytial degeneration, 
but has become vacuolated and partly re- 
sorbed without being directly attacked by 
either leucocytes or epithelium or any other 
kind of cells. At eleven days the resorp- 
tion has progressed still farther, so that the 
degenerated part is almost gone, but mean- 
while the isolated patches of epithelium 
have spread until they have united and so 
reformed a continuous epithelium. At thir- 
teen days the epithelium has reconstituted 
new glands or follicles, very unlike, how- 
ever, those of the resting uterus. To ex- 
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plain the extraordinarily rapid disappear- 
ance of the degenerated material in the 
obplacenta the only available hypothesis 
seems to be that of a chemical change by 
which the material becomes soluble or is 
dissolved, for we see the disappearance of 
the substance taking place in the very 
heart of the layer, and not merely at the 
surface. Sloughing is impossible and there 
are no phagocytes, leaving the chemical 
explanation as the only one I have been 
able to conceive. The contemplation of the 
described phenomena of the rabbit’s obpla- 
centa inevitably raises the question—do we 
not tend in our explanations of the removal 
of necrosed and degenerated tissues to at- 
tribute too much to phagocytes and too 
little to direct chemical action? May it 
not be that the body produces histolytic 
toxins, which can destroy tissues somewhat 
as do snake-poisons ? 

The cycle of changes through which cells 
pass is obviously longer than the period of 
development and the differentiation, yet its 
phases all belong together as members of a 
single series. We lack a word to designate 
the entire series of changes, and for the lack 
of such a word often fail to appreciate the 
essential unity of progressive and regressive 
modification of cell-structure. Accordingly, 
I wish to propose the new term cytomorphosis 
to designate comprehensively all the struc- 
tural alterations which cells, or successive 
generations of cells, may undergo-from the 
earliest undifferentiated stage to their final 
destruction. 


PART II. PATHOLOGICAL DIFFERENTIATION. 


We have now completed our brief re- 
views of the four fundamental successive 
stages of cytomorphosis. These stages 
are : 

First .Undifferentiated. 

Second. Progressive differentiation, which 
itself often comprises many successive 
stages. 
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Third. Regression (necrobiosis or de- 
generation). 

Fourth. Removal of the dead material. 

Let us now apply some of the concep- 
tions won to the interpretation of patho- 
logical differentiation, remembering all the 
time that the interpretation of disease is a 
distinct and different problem. Although 
presumably pathological differentiation is 
the sole and exclusive cause of disease and 
no disease arises from any other immediate 
cause, yet the disease must be regarded as 
the result and, owing to the physiological 
correlation of the organs, this result may 
include many secondary effects, some of 
which are often of the greatest diagnostic 


' value, and therefore likely to divert atten- 


tion from the primary structural cause. 

Our review of normal conditions fur- 
nishes us with three general conceptions, 
which are valuable for their pathological 
applications,—namely : 

First. That each germ layer has a spe- 
cific and exclusive share in the production 
of tissues. 

Second. That undifferentiated cells, char- 
acterized by having only a small amount of 
unspecialized protoplasm, exist not only in 
the embryo, but also throughout life in cer- 
tain parts of all three germ-layers. 

Third. That differentiated cells character- 
ized by having a larger amount of special- 
ized protoplasm, form most of the organs of 
the adult and are incapable of undergoing 
any new unlike differentiation, though they 
are still capable of completing their ecyto- 
morphosis, by necrobiosis or degeneration. 

We must apply these conceptions, accord- 
ing to my belief, as rigidly to pathological 
as to normal development. Thus, as to the 
germ-layers, it ought to be possible even 
with our present knowledge, to show their 
pathogenetic values, so that every elemen- 
tary student as a matter of course can be 
taught to classify accurately most patho- 
logical differentiations, and to accept such 
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a classification as the basis of all his further 
study of the science. How much this re- 
form is needed is indicated by the many 
writers who put glioma under the head of 
connective tissue tumors, although gliomata 
arise from the ectoderm, and connective 
tissue arises from the mesoderm. Such a 
classification is on a par with the ancient 
system which put the whales among the 
fish, for it is not going too far to say that it 
is impossible that connective tissue should 
produce a, glioma, because the two things 
belong in different classes. Another note- 
worthy violation of embryological law is 
offered by the classification of all muscle- 
tumors under one head, ‘ myoma,’ although 
smooth and striated muscle fibers are ge- 
netically and structurally distinct, with no 
intermediate or connecting forms of tissue, 
and with only a slight physiological resem- 
blance. As regards epitheliomata; they 
should be studied in relation to their layer- 
ship, and it is reasonable, in my judgment, 
to expect that they will be found to have 
very distinctive characteristics according to 
the germ-layer from which they take ori- 
gin, for the layership of a tissue governs the 
normal differentiation and therefore prob- 
ably also the abnormal. I believe that the 
first competent investigation in this field 
will mark a new epoch of pathological 
science. When the epoch comes our mor- 
phological sense will no longer be shocked, 
as for instance by the application of the 
name adenoma to an epithelioma of an 
organ like the kidney, which is in no sense 
a gland. 

I should like to urge especially the study 
of the layership of the various cancers. 
Can we safely assume that there is only one 
kind of cancer? May it not well be that 
ectodermal, mesothelial and entodermal 
cancers are separate kinds ? 

Next as to undifferentiated cells. The 
cells of this sort have the power of mul- 
tiplication in a high degree, and they have 
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the possibilities of increasing their size and 
of undergoing further differentiation, and 
their occurrence in the adult is of the. 
utmost pathological significance. Such 
cells exist in four important parts, (1) in 
the basal layer of the epidermis and in 
corresponding portions of the epidermal ap- 
pendages ; (2) in the adult mesenchyma or 
connective tissue; (3)in many parts of the 
adult mesothelium, especially of the epithe- 
lia of the genito-urinary tracts ; (4) in the 
entodermal epithelium of the gastro-intesti- 
nal tract. It is significant that it is pre- 
cisely from these parts that the develop- 
ment of many rapidly growing tumors 
takes place, and it is further significant 
that the least differentiated or specialized 
of all, namely, the mesenchymal cells, are 
the ones which produce the greatest 
variety of tumors—as the following list 
recalls : myxoma, myoma (but not rhab- 
domyoma), fibroma, lipoma, chondroma, 
osteoma and sarcoma. Angioma presum- 
ably belongs in a different category. The 
mesenchyma still-exhibits, by the formation 
of its characteristic tumors in the adult, its 
embryonic capacity to transform itself in 
varied ways. 

Further insight into pathological develop- 
ment may be gained from the tissues or 
cells which have undergone differentiation, 
but do not attain a high grade of specializa- 
tion. The endothelium of blood-vessels, 
the endothelium of lymph-vessels, the red- 
blood cells, the leucocytes and the neurog- 
lia are examples of this class. All the cells 
of the kind just enumerated have advanced 
in organization beyond the embryonic state, 
but have retained the power of cell multi- 
plication. When they multiply they pro- 
duce cells like themselves, so that we might 
describe them as so many histological 
species each capable of reproducing its own 
kind. In accordance with this conception, 
derived from the normal development, is 
the pathological fact that each of these 
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species of cells produces tumors of its own 
kind. This is a familiar conclusion as 
regards the endothelium, both of the blood- 
vessels and of the lymph-vessels, and also as 
regards the neuroglia. It seems to me that 
the excessive multiplication of leucocytes 
may properly be classed in the same cate- 
gory as the growths resulting in angioma 
and glioma. I do not know whether or not 
an excessive and abnormally rapid produc- 
tion of red blood cells may occur so as to 
occasion a special and distinct disease. In- 
creased production of red blood cells (ery- 
throcytes) is, of course, well known to occur, 
but I understand that a distinct disease 
of this origin is, as yet at least, not recog- 
nized. Itis not improbable, however, that 
such a disease exists—we should, I suppose, 
name it erythrocytosis or haematoma. 

Wecan now distinguish two main groups 
of new formations ; first, those with marked 
eytomorphosis, or changes in cell structure, 
as, for example, myoma, lipoma, chon- 
droma, etc.; second, those without marked 
cytomorphosis, the cells of the new growth 
resembling those of the parent tissue as, 
for example, angioma and glioma. 

Members of the first group have been 
termed heteroplastic. 

Members of the second group have been 
termed homoplastic. 

Accepting these terms, we may say tumors 
are either heteroplastic or homoplastic. From 
the standpoint of the embryologist these 
terms are much more than convenient ad- 
jectives ; on the contrary, they denote dif- 
ferences of a fundamental character, upon 
which we must base a large part of our 
notions about pathological differentiation. 

Finally, as to the differentiated cells. 
We have just considered cells which have 
reached a low degree of differentiation, and 
therefore will now give our attention only to 
the most highly differentiated. Of these 
the nerve cells, or as they are now termed, 
the neurones, stand highest and are char- 
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acterized not only by the great specializa- 
tion of their organization, but also by the 
complete loss of their ability to multiply 
by cell-division. The neurones are then 
extremely unlike the embryonic cells and 
they represent the extreme end of that 
scale of which the undifferentiated cell is 
the beginning. Itis, therefore, very signifi- 
cant that neurones do not form tumors. 
Neuronoma, as such a tumor would be 
called, does not occur, so far as hitherto 
recorded—and if, as is possible, a neuro- 
noma should be found, we should have to 
explain it not as a tumor-growth of neu- 
rones, but as the result of proliferation of 
indifferent cells, which subsequently be- 
came differentiated into neurones. The 
so-called neuromata of pathologists do not 
here come into consideration because they 
are merely accumulations of growing axis- 
cylinders. 

Liver cells and striated muscles also rep- 
resent a very high differentiation. It is 
possible that with more exact knowledge 
we shall be able to state that these ele- 
ments also cannot produce tumors, although 
there may be tumors of the liver and of 
striated muscle-fibers. Possible, because 
Cohnheim’s famous theory of tumor origin 
from persistent embryonic tissue may be, 
though not generally applicable, available in 
these two instances. The adoption of this 
view would furnish an explanation of sev- 
eral familiar facts ; of the fact that we do 
not find tumors formed by differentiated 
liver cells; of the fact that cancer of the 
liver arises usually from the bile-ducts, 
which have a simple and little differentiated 
epithelium ; of the fact that myoma of the 
cardiac and of the developed skeletal mus- 
cles is exceedingly rare; of the fact that 
rhabdomyomas so occur that their origin 
may be attributed to inclusions of portions 
of embryonic muscle plates. As regards 
primary epithelioma of the liver, it is 
claimed that it arises usually from the bile- 
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ducts, but the liver-cells are also involved, 
but how it comes about that the liver-cells 
participate is, so far as I have been able to 
learn, by no means clear. From analogy 
with other tissues, we infer that it is im- 
probable that the large and specialized liver- 
cells ever resume an embryonic character. 
In short, I deem our understanding of the 
pathological differentiation of hepatic cells 
and of striated muscle fibers too imperfect 
to support a judgment. We can only say 
that the rarity of such differentiation con- 
cords with the degree of normal specializa- 
tion of the cells and fibers in question. 

Our very brief discussion of pathological 
differentiation seems to justify the following 
conclusions: rst, the process in its essen- 
tial features is identical with the process of 
normal differentiation; second, the charac- 
ter of a tumor depends primarily upon the 
layership of the cells producing it; third, 
normal differentiation impedes and limits 
the formation of tumors, precisely as it does 
of further normal structures; so that tumors 
arise most readily from undifferentiated 
tissues and may then be heteroplastic; and 
arise readily from differentiated tissues and 
are then always homoplastic; and arise un- 
readily or not at all from the most highly 
specialized tissues. 

Each of these three conclusions might be 
advanced as a law of normal development, 
if we substitute the term ‘ differentiated 
tissue’ for ‘ tumor.’ ; 

We now pass on to the final stage of 
eytomorphosis, necrobiosis and hypertrophic 
degeneration in their pathological manifes- 
tations. The consideration of the direct or 
simple death of cells need not detain us, 
nor need we pause long over the indirect 
forms of cell death. In fact, the analysis 
made earlier this evening of normal necro- 
biosis and degeneration forced us to recog- 
nize that all, or nearly all, the modes of 
indirect cell death which the pathologist 
encounters in morbid tissue recur under 
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healthy normal conditions. To put the 
conclusion in its correct form, we need only 
to reverse it, saying: 

Most, and probably all, pathological ne- 
crobiosis and degenerations of cells are es- 
sentially identical with normal processes, 
and are pathological, owing to the abnor- 
mality of their occurrence in time and 
site. 

Death of a cell may, of course, occur at 
any moment as a consequence of conditions 
external to itself. To a given cell, as such, 
it is of no moment whether the term ‘ physi- 
ological’ or ‘ pathological’ be applied by us 
to the conditions which cause its death. 
The cell has its own inherent qualities, and 
its own cytomorphic possibilities. All that 
the environment of the cell can do, so far 
as we can at present understand, is to 
evoke, and perhaps to a minor degree 
modify, one of the possible structural 
changes of the cell. Hence we find actu- 
ally that the processes of cellular necro- 
biosis appear to us identical in normal and 
pathological cases. This affirmation does 
not imply that a given cell has only one 
kind of possible necrobiosis before it. Quite 
otherwise, it being reasonable to believe 
that any one of several forms of necrobi- 
osis, according to the circumstances, may 
ensue. 

All that has just been said might be re- 
peated in reference to hypertrophic degen- 
eration. One of the investigations which 
is most needed at the present time, and 
which promises results of extreme interest 
and importance, is the investigation of ne- 
crobiotic and degenerative cytomorphosis, 
carried out as a research upon cell struc- 
ture. At present we cannot discuss the 
subject except in terms the very vague- 
ness of which is a mortifying confession of 
ignorance. 

Time forbids the prolongation of the dis- 
cussion. But, although a more detailed 
study is thus for the present excluded, we 
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have, nevertheless, dealt with the subject 
with sufficient fullness, I hope, to convince 
you, if you were not already convinced, that 
the fundamental problems of pathology and 
embryology are alike, not only in being 
problems of cell life, but also in being simi- 
lar and even identical problems of cell life. 
Widely as the two sciences differ, they rest 
on a common foundation. 

To complete our subject it would be 
necessary to Summarize our present knowl- 
edge as to the causes of cell differentiation. 
Physiological morphology is a new science; 
we have barely crossed its threshhold, and 
are not yet at home in it. To the phy- 
sician this new science promises to far 
surpass in practical importance even the 
bacteriology of our time, since it is not pre- 
sumptuous to hope that when we under- 
stand the physiological factors, thermal, 
chemical stimulant, mechanical and other, 
which bring about structure, which cause 
cytomorphosis, we can acquire control 
over cellular differentiation, and ultimately 
be able to prevent some of the most for- 
midable diseases, over which we now 
have little or no power. The diseases 
which we may attack in the future in this 
way are diseases which may be designated 
as morphogenetic, because they are due to 
errors of morphological differentiation. At 
this vast topic it is impossible now to more 
than hint. 

Here we may stop, not because all the 
great host of relations between embryology 
and pathology have been marshaled before 
us, but because enough of these relations 
have passed us in review to present a con- 
elusive body of arguments. As we follow 
their march, we find ourselves led to the 
attack upon the problem of the causes of 
the specialization of cells, of histogenesis. 
To conquer this problem our only hope lies 
in the junction of all our forces. 

Before closing, a personal word: first, of 
sincere thanks for the honor you have con- 
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ferred upon me both by your invitation and 
by your attention, and then a word to ex- 
press the great diffidence with which I have 
undertaken to deal with pathological phe- 
nomena. A man of science ranks accord- 
ing to the number of details which he has 
mastered, and his ability to drill them into 
coherent battalions. By no such system of 
ranking can I hope to be included among 
pathologists. I offer, therefore, only the 
thoughts of an outsider, derived from the 
long pursuit of a cognate science. Such 
external suggestions, being independent to 
some degree of pathological tradition, may 
contribute to vivify the conception of the 
unity of the biological phenomena and, 
therefore, of all forms of biological investi- 
gation. It will be a service rendered if my 
words recall the great truth that biology 
is not a congery of sciences, but a single 
science, which we artificially divide and 
subdivide until the parts are commensurate 
with our mental capacity. In the truest 
sense we are fellow-workers. Let us, there- 
fore, work together. 
CHARLES SEDGWICK Minor. 


THE DETERMINATION OF THE TYPE IN 
COMPOSITE GENERA OF ANIMALS 
AND PLANTS. 

To the older naturalists a genus was a 
subdivision of an order containing a num- 
ber of species, each standing in like rela- 
tions to the. genus. The genus was a 
pigeon-hole into which species of similar 

characters were thrust. 

In the modern conception a genus is a 
group of related species, associated about a 
single one which is the type of the genus. 
In theory this type should be the central 
species or the most primitive one. In the 
exigencies of nomenclature, it is the one 
which was in point of fact first associated 
with the generic name. Modern writers 
recognize this grouping of species about the 
generic type, and to each new genus of 
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most recent writers a type is definitely as- 
signed by the author of the genus. In 
modern rules of nomenclature the defini- 
tion of a genus may be altered or even re- 
versed, but the generic name must adhere 
to the original type. 

The most serious difficulty in connection 
with the matter of nomenclature lies in 
the reduction of the ancient conception of 
the genus to the terms of the modern one. 
It lies in-the assignment of a type species 
to a group in which the original author had 
no conception of the need of such a species. 

In the subdivision and fixation of the 
ancient genera, various methods have been 
followed, with varying results. In other 
words, these methods have lacked the one 
important element of inevitableness. A 
rule of nomenclature has little value unless 
it lies in the nature of things. If it is 
artificial, it will be discarded. 

In general, three methods have been fol- 
lowed in fixing the types of the early com- 
posite genera : 

1. To follow the arrangement of the 
author who first subdivides the genus sub- 
sequent to the work of the original author. 

In this many difficulties have been found 
in practise. The first restriction is often 
in obscure publications. It is often ob- 
scurely done. In other words, a genus is 
often subdivided in such a way as to leave 
no clear idea as to what the author would 
leave in the original group. Sometimes he 
leaves nothing at all, as in the case of the 
Linnean genus, Sparus, for which no place 
was left after its subdivision. Asa matter 
of fact, this system leaves the proper ap- 
plication of many generic names in doubt, 
and necessitates a profitless investigation 
of the opinions of early authors who wished 
to improve Linnean nomenclature, but 
who worked on too small a scale to accom- 
plish much. 

A second system derived from this is the 
method of elimination. The genus of the 
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eighteenth century corresponds roughly to 
the family of the nineteenth. The family 
may contain several genera. These may 
be withdrawn from the original genus in 
chronological order, and the old name left 
with the final residue. But this residue 
will generally consist of foreign species or 
species unidentified or unidentifiable. To 
meet this difficulty the method of elimina- 
tion in birds has been applied to European 
species only, that generic names based pri- 
marily on European forms may not be 
forced out of the European fauna. ‘To 
make the system workable a variety of 
other minor rules must be invented, as a 
little change in the point of view as to some 
obscure author will make an entire change 
in the final result. The final result is the 
only matter of interest. - 

Fhe ornithologists have found this 
scheme workable and it is incorporated in 
the rules of the American Ornithologists’ 
Union. But even here it has not yielded 
stability of nomenclature, as several ge- 
neric names (as of owls, loons) have been 
more than once altered in obedience to its 
dictates. But in American ornithology 
any rule has the great advantage of the 
imposition of authority. The ornitholo- 
gists of America agree to stand by their 
committees, and any decision these may 
make is final for them and their associates, 
that is for most ornithological work in 
America for the present generation. 

Other branches of science have no such 
authority behind their verdicts, and without 
it the determination of generic types by 
elimination is a failure. Often two men 
working independently cannot reach by 
the same rules an identical result. It is 
not always easy for the same man to reach 
the same result twice. 

Let us take a concrete problem. The 
genus Clupanodon of Lacépéde (1802) con- 
taining those herrings which have no teeth 
includes several modern genera. 
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It was based originally on six species, 
thrissa, nasica, pilchardus, sinensis, africanus, 
Jussieu. 

In 1810, Rafinesque proposed to substi- 
tute Thrissa for Clupanodon, presumably be- 
cause the latter name is badly formed. 
Presumably again, thrissa would be the type 
of this genus of Rafinesque, who again 
presumably took it, as the first species 
mentioned, as the type of Clupanodon. 

In 1820, Rafinesque founded the Amer- 
ican genus, Dorosoma (Chatoéssus), and to 
this genus nasicus, and afterwards thrissa 
were referred; pilchardus was long left in 
Clupea, which is older than Clupanodon, but in 
1860 a related species (pseudohispanicus) be- 
came the type of the genus Sardinia of Poey. 
Africanus has teeth and does not conform 
to the definition of Clupanodon. It was 
made, in 1839, the type of a genus Platygas- 
ter, Swainson, but this name is preoccupied. 
Afterwards Ilisha (Gray, 1846) and Pellona 
(Valenciennes, 1847) were based on a spe- 
cies of the same type, the former without 
definition. Stnensis and jussiew were placed, 
in 1847, in a genus Clupeonia, by Valen- 
ciennes. Finally in 1900, Jordan and Sny- 
der established the genus Konosirus on a 
Japanese species (punctatus) which proves 
identical with thrissa,and to which group 
nasicus also belongs. 

In their first consideration of this generic 
name, Jordan and Gilbert succeeded in con- 
vincing themselves that Clupanodon should 
take the place of Clupeonia. Eliminating 
Pellona, and the earlier names Dorosoma 
and Clupea, Clwpanodon was left for the re- 
maining species, sinensis and jussiew. 

But in 1896, Jordan and Evermann rec- 
ognized that if Sardinia were a distinct 
genus, the rule of elimination required them 
to transfer to it the name Clupanodon, as 
Sardinia is of later date than Clupeonia. 

In 1900, Jordan and Snyder showed that 
Dorosoma punctatus was the type of a distinct 
genus, which they called Konosirus. Later 
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it became evident that thrissa was identical 
with punctatus and by the law of elimina- 
tion the name Olupanodon must supersede 
Konosirus as thrissa was the last of its species 
to be removed to a genus of its own. By 
this system the old generic name can never 
come to rest, but must be held in readiness 
to replace any new genus which may be 
formed from species included in its original 
content. 

It was possible to defend in turn the use 
of Clupanodon in place of Clupeonia, Sardinia, 
and Konosirus. Should nasica ever receive 
a distinct generic name, Clupanodon must 
again move forward to replace it. On the 
other hand, writers called ‘conservative’ 
will reunite Konosirus with Dorosoma and 
Sardinia and Clupeonia with Clupea. In 
such case Clupeonia must fall back on 
Ilisha, a group originally included in Clu- 
panodon by error. It is evident, that in this 
case no fixity is possible by the method of 
elimination, unless imposed by the tempo- 
rary authority of some ichthyological union 
or mutual agreement among writers. 

In default of such the present writer will 
use Clupanodon in place of his own genus, 
Konosirus, not on account of the results of 
elimination, but because the type of Kono- 
sirus is the first species named by Lacépéde 
under his account of Olupanodon. If he 
should grow more ‘ conservative’ he might 
reunite Olupanodon with Dorosoma. In such 
case he would call the whole genus, Clupan- 
odon, because the name is prior to Dorosoma. 

The third method of determination of 
generic type is through:consideration of the 
work of the author of the genus in question, 
without regard to the views or work of any 
subsequent matter. 

This we do in accepting as the type of a 
genus the species indicated as such by the 
author. Such a statement cannot be re- 
versed by any later author. In recent days, 
the type of a genus usually is indicated 
once for allinsomany words. -With earlier 
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writers who did not take this method we 
may be allowed to read between the lines. 
A leading ornithologist (Alfred Newton, if I 
am not mistaken), suggests that in the case 
of Linnzeus we be allowed to ask the author 
what type he would have chosen if the 
modern problem were to be presented to 
him. Asto this weshould not be often left 
in doubt. If we are in doubt however, 
there is a very simple rule followed widely 
by naturalists, notably by Bleeker, the most 
voluminous writer on fishes. This is the 
selection, as type, of the first species named 
under the genus by its author, when other 
indications fail. This rule gives fixity, the 
sole essential thing. It gives justice. It 
saves a profitless overhauling of bibliog- 
raphy, and it is a clear way out of confusion. 
It is the only possible clear way. 

I suggest for consideration the following 
provisional rules for the application of this 
method : 

1. The type of a genus is the species 
designated as such by its author. 

2. If no typsis designated by the author, 
either explicitly or by clear implication, 
then the first species referred to the genus 
or the species standing first on the page, 
shall be considered as its type. A generic 
name should have no standing, if resting 
on definition alone, nor until associated 
with some definite species. 

3. To this rule the following provisional 
exceptions may be made. ‘The type ofeach 
genus of Linneus as stated by him is ‘ the 
best known Huropean or officinal species’ it 
contains. In case of doubt in the appli- 
cation of this rule, the species standing first 
may have the benefit of the doubt. Unlike 
most subsequent authors, Linnzeus usually 
placed his type species near the middle in 
the list of species. Cuvier made it his 
‘ chef de file.’ 

4. In case of genera based on old spe- 
cific names (Belone, Achirus, Trachurus) the 
species thus furnishing the name, if actu- 
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ally mentioned by the author of the genus) 
may be regarded as its type. 

5. Possibly, toavoid confusion, it may be 
well to retain old generic names, restricted 
by common consent to a species not the 
first mentioned by the author, provided 
that such restriction antedates any modern 
names for the samegenus. Thus it may be 
well to retain Centropomus for Oxylabraz, 
instead of Lucioperca, Cheilodipterus for 
Paramia, instead of Pomatomus, Pomacanthus, 
for Pomacanthodes, instead of Zanclus. But 
I doubt the wisdom of this exception, and I 
shall not be surprised to see future writers 
following Bleeker in the use of Oxylabrax 
and Paramia, leaving the generic names of 
Lacépéde and of all writers since Linneus, 
to the first species named by their author. 

Davip STARR JORDAN. 


NOTE ON THE NUMBER OF PARTICLES IN 
THE SATURATED PHOSPHORUS 
EMANATION.* 

In a series of experiments made by pass- 
ing air ionized to saturation by phosphorus 
through a slender tubular condenser (60 
em. long, radii of air space, .30 cm. and .16 
em.), I showed that the electrical current 
radially through the condenser for a given 
potential difference, and the volume per 
minute of the ionized air sent longitudinally 
through it, were rigorously proportional 
quantities. At the same time the color of 
the steam tube observed on passing the air 
from the condenser into it, was invariable 
no matter whether the condenser was 
charged or not, cwt. par. Hence only an 
insignificant part of the particles producing 
condensation takes part in the electric cur- 
rent even with radial fields of 2,100 volts 
per cm., the highest safely admissible. I 
have estimated that less than 5 per cent. of 


* Preceding experiments in SCIENCE, Feb. 9, 1900, 
the above note being a sequel. I there gave relative 
values for the absorption velocities, absolute values 
being given in the Am. Journ. of Science, March, 
1900. 
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the ions could have been destroyed by the 
electric transfer; otherwise the steam tube 
would have shown perceptible variation of 
color, ; 
In connection with this result I have 
questioned whether the importance of the 
mutual destruction or decay of the ions has 
not been overestimated ; whether the phe- 
nomenon of leakage in a plate condenser 
may not be very fully explained * by taking 
account of the ions which wander laterally 
out of the field of force. Let A be the area 
of the condenser of air space x, and let ax 
be the circumferential area terminating in 
the edges of the condenser (mantel of the 
cylinder of air). If one of the plates is a 
phosphorus grid (thin pellets of phosphsrus 
secured between appressed dises of wire 
gauze), let n be the number of particles per 
cubic centimeter at a normal distance x 
from the grid. Let & be the (absorption) 
velocity of the ions in the absence of an 
electrical field when passing from a satur- 
ated region either into free air or normally 
to an absorbing surface, and k’n” the number 
decaying per cubic centimeter per second. 
Remembering that in such a condenser 
there is lateral loss of ions escaping from 
between the plates, as well as the loss upon 
the plates whether the (phosphorus) con- 
denser be charged electrically or not, the 
differential equation meeting the case is 
— dn/dx = n(a/A + nk’/k). This is integ- 
rable in finite form, and if n, be the number 
of ions per cubic centimeter at the phos- 
phorus plate (saturation), the equation be- 
comes n/n, =(a/A)/((a/A + nk’ /k) el? — 
n,k'/k). If k’ = 0, decay within the ionized 
space is ignoredand n = n,/<“/*. Thus n is 
independent of the absorption velocity k, 
depending for a given initial saturation n, 
only upon the mantel (ax) and the base 
(A) areas of the condenser air space. 
Now let the condenser be charged, re- 
*See my paper in the Physical Review, X., p. 257, 
1900, whence the data of this paper are taken. 
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membering that the additional loss from 
this cause alone is insignificant. Let V be 
the potential difference at the time ¢, C the 
effective capacity, U the relative or mutual 
velocity of the ions, ¢ the charge of each. 
Then —dV/dt= AUVne/Ox, or from the 
value of n, —dV/dt =(AUVn,e/ C)/xe“. 
In my data given in the Physical Review 
(1. c., Table III.) I put, as usual for leak- 
ages, V=V,10-“, whence ¢ was computed. 
Substituting this in the preceding equation, 
it reduces to ¢=(AUn,e/Cln10)(1/ae"!*), 


ras 
>) 
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In the annexed diagram I have drawn this 
curve and distributed the observations with 
reference to it by so determining the con- 
stant AUn,e/Cln10, that the first observa- 
tions coincide (c= .200, e=1.7). The 
agreement of the theoretical curve and the 
observations is so striking as to give great 
probability to the hypothesis that decay * is 
here relatively insignificant. 

It is even possible to make an approach 
toward computing the constant, which 
since ¢ in my observations is taken rela- 

*How much importance is to be attached to this 
decay (k’) I shall show in experiments with spher- 
ical condensers in which the ions can not escape. 
These results, while giving no evidence of decay 
show that dilution (since saturation must fall off at 


“increasing distances from a central phosphorus ema- 


nator) is accompanied by additional ionization; i. e., 
there is relatively too much current, cxf. par., when 
the spherical condenser is larger. 
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tive to minutes instead of seconds, now be- 
comes K = 26A Un,e/C. For if the velocity 
of the ions produced by phosphorus is like 
that of other gaseous ions, U is of the order 
(say) of 1 em./sec (Rutherford, Townsend, 
Chattock) and e of the order of 7 x 10~” 
electrostatic units or 2.4 x 10—” coulombs. 
The ratio of areas in my condenser was 
.35, the area A = 132 cm’., the capacity C 
about 90 cm. or 10~™ farads. Finally the 
observed value of Kas used in computing 
the above curve was K= .634. Thus the 
initial saturation n, = .634 x 10~/26 x 
1382 x 1 x 2.4 x 10-"= 8 x 10° nearly. 
Hence if all the ions which reach and are 
absorbed by the condenser plates actually 
convey electric charge, less than », = 10 
ions per cubic centimeter occur in the satu- 
rated emanation contiguous to the surface 
of the phosphorus grid. 

If now, instead of U=1 em./sec. for the 
field of a volt per centimeter, the absorption 
velocity & = .3 cm./sec. found in the absence 
of an electric field (Am. Journ., March), 
were taken, the number n, would be about 3 
times larger; in such a case a special 
mechanism of electrolysis, as I endeavored 
to sketch it elsewhere, isin question. What 
I wish chiefly to point out, however, is that 
the order of the velocities U and k, ob- 
tained from such widely different experi- 
ments, is about the same. Indeed if one 
supposes that but 1/3 of all the ions travel 
in a given cardinal direction, 3k will replace 
k in the above estimates, and the close 
proximity of 3kand U is even morestriking. 


C. Barvs. 
BROWN UNIVERSITY, Providence, R. I. 


SCIENTIFIC BOOKS. 

Report of the U. S. Commissioner of Patents to 
Congress for the year ending December 31, 
1900. Washington, Government Printing Of- 
fice. 8vo. 1901. Pp. 19. 

Among the many causes which have conspired 
to give the United States its present leading 


SCIENCE. 


503 


position in the industrial world, it may be 
doubted whether any single influence has been 
more potent than that liberal system of patent 
law which was established in the days of Wash- 
ington and Hamilton, and which has been con- 
stantly under revision, usually and until lately 
with improvement, throughout the century. 
That defect which permits the inventor to secure 
a patent upon the simple presentation of a 
written claim, with a drawing or a diagram, 
and without any real work in successful reduc- 
tion of the scheme to practise, and that which 
allows the inventor to secure indefinite reten- 
tion of his legal claim—by the equally simple 
expedient of so wording hisclaims that the ex- 
aminer will be sure to object, taking two years 
to frame another objectional claim, repeating 
this process, until the time is ripe for gathering 
in a profiit—will be remedied whenever the com- 
mittees of Congress choose. The few defects 
in the existing system are capable of instant 
remedy and its excellent features far outweigh 
its faults. That the Congress, the Commis- 
sioner, the public and especially the patent at- 
torneys permit defects to remain is unfortunate ; 
but it remains nevertheless the fact that we have 
the best system of patent-law yet produced and 
that it has done much and is still doing much to 
stimulate invention, to promote the efficiency of 
manufactures and to give prosperity to the 
country and to its average citizen. No more 
important duty lies with the legislative branch 
of the Government than that of sustaining and 
perfecting this code. 

The Commissioner reports annually to the 
Congress. In the report before us hestates the 
total receipts for the year 1900 at $1,350,828.53, 
the expenditures $1,260,019.62 and the profits 
for the year as the balance, $90,808.91. 

The Patent Office has always made a profit 
on its business with the usually poor inventor, 
and this extortion of money from the greatest 
benefactor which this country knows in indus- 
trial fields has permitted the accumulation of 
an enormous sum, now reported ‘by the Com- 
missioner as $5,177,458.55 in the United States 
Treasury, standing at that figure on the books of 
the Treasurer to-day. -In other words, the 
poor inventor has contributed not only thous- 
ands of millions to the wealth of the nation, 
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and placed the United States in the forefront of 
nations; but he has been compelled to spend 
practically all that he has received, in the ay- 
erage case, in the introduction of his invention 
—for the average inventor lives and dies poor, 
spending every dollar he can earn or borrow 
in promotion of his ideas and inventions—and 
he has, meantime, contributed over five mill- 
ions of dollars to the treasury of the wealth- 
iest nation on earth while giving that nation’s 
inconceivable advantage and position.* 

It would seem that the inventor may well 
claim that he is treated with unconscionable in- 
equity and ingratitude; but the depth of that 
inequity and ingratitude is not yet sounded. 
He has deposited in the United States Treasury, 
out of a painfully-earned pittance, in the course 
of a century, in the small contributions made by 
thousands of patentees, $5,000,000; which sum is 
definitely pledged by the nation to the purposes 
of the Patent Office and of the inventor for 
whose benefit it is in part established. Mean- 
time, the Patent Office has been for years pain- 
fully crowded, its work seriously impeded and 
its employees have suffered, as well as the 
inventor and the industries of the country, 
through lack of proper provision for its work 
and of suitable space for its collections, papers 
and models, and its library, all of which are 
in constant danger from fire. Other divisions 
of the Department of the Interior have been 
for years past squatting in its territory and 
occupying valuable and needed space, belonging 
to the Patent Office and in its own building, 
while five millions of dollars belonging to it 
and the inventor are hoarded in the United 
States Treasury with its hundreds of millions 
surplus, and its use withheld either for con- 
structing anew and suitable fire proof building 
—the proper course—or for relieving the exist- 
ing embarrassment in other ways. Truly ‘ Re- 
publics are ungrateful ’ ! 

During the year 1900, over forty thousand 
patents were applied for and nearly six thous- 


* This reminds one of the action of a Legislature of 
the State of New York which compelled Ezra Cornell 
to pay $25,000 for the privilege of endowing the Land- 
Grant College of that State with $500,000 and 200 
acres of land to be succeeded later by millions of dol- 
lars from Cornell, Sage, Sibley, White and others. 
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ands caveats, trade-marks and designs. Twenty- 
six thousand patents were issued and twenty- 
one thousand expired. New York heads the 
list with 3,788 patents and Pennsylvania and 
Illinois follow with 2,564 and 2,439; but Con- 
necticut leads in inventiveness; securing one 
patent to every 1,203 inhabitants; although 
the District of Columbia is reported to have 
one to each1,110. The latter is of course not 
precisely comparable with the States; the 
patents being often taken out by immi- 
grants, coming to the capital for the purpose, 
or by residents uniting with the inventor in ap- 
plication for the patent. About one in 1,500 New 
Englanders takes out a patent each year. The 
average for the country is about one patent in 
the year for each four thousand inhabitants. 
The ‘Yankee’ is about twenty times as in- 
ventive as the South Carolinian. Women have 
about one patentin each 1,000. The number of 
patents issued has of late years been nearly sta- 
tionary at about 22,000 ; growth having appar- 
ently practically ceased about fifteen years ago. 

Inventors complain that the law and the 
administration, and especially the courts, have 
recently often been inclined to bear hardly 
upon the man who provides the people with 
their main instrument of prosperity. Certain 
States are well known among patentees as 
dangerous, through their adverse court-deci- 
sions, and the United States District Courts and 
even the Supreme Court of the United States 
are sometimes thought too indifferent to the 
rights of the inventor and of the people in this 
direction. It is, however, hardly possible for a 
court to invariably exhibit the knowledge or 
the judgment of the expert in the field of 
mechanics, and the-famous decision of the latter 
court, when it was decided in the great Sickels- 
Corliss case that a latch is not a catch and that 
a dash-pot and another dash-pot are not equiva- 
lent, must be expected to be occasionally par- 
alleled. Something should be done, however, 
to restore to the inventor that consideration 
which was formerly his and which has of late 
been in some degree lost to him, in part per- 
haps, through familiarity with his work and 
through the very extent and universality of 
his beneficence. 

As to the standing wrong—refusal to prevent 
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the use of his own funds for the construction of a 
suitable government building for his benefit, in 
which fire-proof construction shall insure the 
safety of invaluable records and where ample 
space and every convenience shall insure 
prompt attention to his business—the senior 
senator from Virginia has recently admirably 
stated the case : 

“Other nations have surpassed us in litera- 
ture and the fine arts, but in inventive and 
useful arts the United States is far transcendent. 
The Patent Office, established by Thomas 
Jefferson and protecting for a brief period the 
only constitutional ‘monopoly, the right to the 
exclusive enjoyment of one’s original ideas, is 
the crown of American intellectual supremacy 
over the material world, even as the Constitu- 
tion of the United States is the crown of polit- 
ical architecture and the Union itself the 
crowning glory of our people. 

“ As Francis Bacon says, ‘ The sciences dwell 
sociably together,’ and we should put on Capi- 
tol Hill, facing the Senate Hall, asa companion 
piece to the exquisite Library building now 
facing the Hali of Representatives, another 
building of like architecture. And the Amer- 
ican capitol of letters should have by its side 
the American capitol of inventive art, both 
facing the Capitol of the people, where their 
sovereignty has its highest exemplification. In 
that hall should be displayed the evolutions of 
inventions, with every invention indicated by 
its model, inclusive of the last improvement. 
It would be the greatest college of applied 
science that the world has ever seen ; a monu- 
ment to and astimulus to invention, and lead- 
ing by gradations to those truths of science 
which hover over the threshold of the age, 
‘waiting to be caught.’”’ 

R. H. THURSTON. 


Photographic Optics. By Orro LuMMER, Pro- 
fessor, Assistant in the Reichsanstalt, Berlin ; 
translated by Professor 8. P. THompson, 
London, Macmillan & Co. 

A very complete and concise treatment of the 
theory of the modern photographic objective, 
with a full exposition of von Seidel’s theory of 
aberration. The subject as a whole is rather 
deep for the general reader, though portions of 
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the book cannot but help interest any who de- 
sire to know more about the various modern 
objectives; though they may not be able to 
penetrate the mysteries of the five different 
kinds of spherical aberration, and two chro- 
matic aberrations which are taken into account 
in the computation of the complicated optical 
systems in use at the present time, they will 
find much of interest. A perusal of the book 
will at least give the photographer a respect for, 
and appreciation of his instrument far greater 
than can be had by the inspection of a few neg- 
atives and a glance at the optician’s bill. A 
photographer should at least know as much 
about his lenses as an engineer knows about his 
engine, and yet how few can tell why the stop 
is placed in front of the lens-system in some 
cases and between the lenses in others, and to 
how many is a Zeiss ‘ Planar’ anything more 
than a lot of pieces of glass stuck together and 
mounted in a brass tube. To the optician the 
book will be invaluable, it being practically the 
only work on the subject extant. R. W. 


Geometrical Optics. By R. A. HERMAN, Fel- 
low of Trinity College, Cambridge. -Pub- 
lished at Cambridge by the University Press. 
This book covers about the same ground as 

Heath’s well-known work, which it resembles 

in some respects. The author has adopted a 

geometrical method instead of the usual analyt- 

ical method in his treatment of refraction by 
coaxial surfaces and aberration, and makes use 
of the reduced path rather than the character- 
istic function in discussing Maxwell’s theorems. 
R. W. 


DR. GRAY’S FAMILIAR TALKS ON SCIENCE. 

A SERIES of little books, entitled ‘ Nature’s 
Miracles or Familiar Talks on Science’ (Fords, 
Howard and Hurlbut), has been published by 
Dr. Elisha Gray, and the third volume on 
‘Hlectricity and Magnetism’ appeared shortly 
before his death, which occurred in January 
of the present year. Dr. Gray was unques- 
tionably one of the prominent inventors who 
contributed his share to the very remark- 
able progress of electrical science and its 
application during the past thirty years. The 
claim often made for him that he was the in- 
ventor of the telephone is not justified by the 
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decisions of the courts, His work in connec- 
tion with the harmonic telegraph, a very inter- 
esting invention which belongs to him, led him 
to an understanding of the principles under- 
lying the telephone, and the caveat which he 
filed in the patent office showed that he was 
very close to the realization of his ideas in this 
direction. Nevertheless, the fact that Mr. Bell 
had shown and described an apparatus capable 
of actually transmitting speech and one which 
survives to-day as the receiving instrument, gave 
him a more positive claim which, in connec- 
tion with other technical and legal facts, 
resulted in a final decision in his favor. The 
telautograph, like the harmonic telegraph, has 
not yet become of great practical value, al- 
though both are ingenious and beautiful de- 
vices. It would seem that Dr. Gray had been 
most unfortunate with his inventions in spite of 
his natural genius. It was not due, however, 
to lack of mental clearness or grasp, but more 
likely resulted from insufficient business ability. 
The books which he has recently written reflect 
very faithfully the mind of the man. To him 
science was not abstruse or formal, but a famil- 
iar, matter-of-fact and attractive subject. In 
a clear and picturesque style, he treats the 
principles and applications of electricity as well 
as other branches of science. These books 
could be understood sufficiently to be interest- 
ing even by the least technical of readers. On 
the other hand those well acquainted with the 
subjects would find at least a new point of 
view. It is notoriously difficult to write a 
really satisfactory scientific book of an ele- 
mentary character. This inherent difficulty is 
magnified by the fact that most persons who 
undertake it are not masters of their subject. 
No such criticism can be made of Dr. Gray, and 
the lucidity of his ideas and his language are 
adapted to the task. The writer was well 
acquainted with Dr. Gray personally and 
knew his great enthusiasm for science, which 
is another quality necessary in the writer of an 
elementary work, in order to inspire his readers 
who are beginners or those who have compara- 
tively little taste for such matters. For these 
reasons the series of books that Dr. Gray has 
written are to be recommended as interesting 
and instructive to the general or even casual 
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reader, but they are too conversational for use 
as text-books, except perhaps to supplement 


other more formal works. 
F. B. Crocker. 
COLUMBIA UNIVERSITY. 


March 6, 1901. 
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SOCIETIES AND ACADEMIES. 
BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 336th regular meeting was held on Sat- 
urday evening, March 9th. 

C. W. Stiles presented a note on a recent 
visit to Texas, whither he had been called to 
investigate a disease of cattle ascribed to the 
presence of a parasite in the lungs. He had 
discovered that the disease was really due to a 
parasite of the genus Strongylus which infested 
the fourth stomach of the animals infected. 

Barton W. Evermann read a paper on ‘The 
Feeding Habits of the Coot and other Water 
Birds,’ based upon observations made at Lake 
Maxinkuckee, Indiana, by Dr. Evermann and 
Mr. H. Walton Clark. In1899 the observations 
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covered the period from July 1st to October 18th, 
and in 1900 they began July 1st and have been 
continued up to date. 

Many very interesting observations were 
~ made regarding the feeding and other habits of 
the coot and numerous species of ducks. The 
paper was devoted chiefly to the coot, the habits 
of which, at this lake, were found to differ 
widely from most of the published records of 
its life history. 

It was found that the coot is quite as aquatic 
in its habits as are most ducks ; it swims freely 
and easily in all parts of the lake. It dives 
regularly and gracefully when feeding, and in 
water as deep as twenty-five feet, though its 
usual feeding grounds were in water four to 
eighteen feet deep. The longest time any indi- 
vidual was observed to remain under water was 
sixteen seconds in water ten to twelve feet deep. 
In deeper water the time was doubtless longer, 
but could not be definitely determined. 

The choice food in September and October 
was the modified stolons or winter buds of the 
wild celery (Vallisneria spiralis), but later 
other parts of this plant, and other plants 
(among them Myriophyllum verticulatwm, Pota- 
mogeton pectinatus and other Potamogetons) 
were utilized. When feeding, which it does at 
all hours of the day and night, it is not taci- 
turn, as stated by Nuttall, but very sociable 
and loquacious, constantly talking to its asso- 
ciates day and night; as an article of food the 
coot is superior to many species of ducks. 

Mr. Clark is continuing his observations at 
Lake Maxinkuckee during the winter and 
spring, and doubtless other interesting facts 
will be discovered. 

Under the title, ‘More about the Cocoa- 
nut,’ O. F. Cook continued the argument 
brought forward in a previous paper that 
the cocoanut palm is an American and not 
an Asiatic or Malayan species, and that its 
original habitat is not to be sought on the 
sea-coast, but in the mountains of Colombia, 
where it has been reported far inland. It 
is apparently unable to establish or maintain 
itself in competition with the usual floras of 
tropical coasts, and its general dissemination 
and present range are believed to be the result 
of human agency. The prehistoric distribu- 
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tion, the Malayo-Polynesian names, and the 
uses attaching to the cocoanut, the sweet potato 
and other economic plants of American origin, 
suggest the probability of a very early west- 
ward migration of a primitive culture-race. 

A. H. Howell gave some ‘ Notes on the Dis- 
tribution and Nomenclature of North American 
Skunks,’ recognizing seventeen species and sub- 
species and showing specimens illustrating their 
color variations. Several important changes in 
nomenclature were referred to, the details of 
which will be given in a revision of the group 
about to be published by the Biological Survey 
of the Department of Agriculture. 

F. A. Lucas. 


CHEMICAL SOCIETY OF WASHINGTON. 


THE 124th regular meeting was held on Feb- 
ruary 14th. Dr. H. Carrington Bolton, the re- 
tiring president, addressed the Society on the 
subject ‘Physics and Faith.’ (SCIENCE, XIII., 
320.) 

The following papers were then presented: 
‘The Solubility of Gypsum in Aqueous Solu- 
tion of Sodium Chlorid,’ by F. K. Cameron. 
This paper was a description of the continua- 
tion of investigations along this line previously 
reported by the author. It was found that the 
solubility curve presented a maximum point 
even when calculated on the basis of a given 
mass of solvent instead of a given volume of 
solution. A discussion together with the re- 
sults of experiments was given on the nature 
of the hydrate of calcium sulfate in the solid 
phase in contact with certain solutions. <A 
theoretical discussion of the results was pre- 
sented, and some practical applications pointed 
out. 

‘Hquilibrium between Carbonates and Bi- 
carbonates in Aqueous Solution,’ by F. K. 
Cameron and L. J. Briggs. The curves show- 
ing the distribution of the base between the 
two salts for solutions in equilibrium with ordi- 
nary air were shown. For solutions of the 
salts of sodium, potassium, or magnesium, as 
infinite dilution is approached, the bases are all 
combined as hydrogen carbonates. As the to- 
tal concentration increases, the percentage of 
base combined as normal carbonate increases 
rapidly to a certain point, then asymptotically 
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and as the solutions approach high concentra- 
tion, there is again a falling off showing the ex- 
istence of maximum points on the curves. So- 
lutions of calcium salt contain so little normal 
carbonate when in equilibrium with air, that 
practically they may be considered as contain- 
ing only the hydrogen carbonate. With rise of 
temperature in all cases, there is an increase in 
the proportion of normal carbonate in the solu- 
tion, and at 100° C. all the base is combined as 
normal carbonate for practically all concentra- 
tions. A theoretical discussion accompanied 
the paper, and practical applications of the re- 
sults were pointed out. 
L. 8. Munson, 
Secretary. 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 

THE 531st meeting was held March 2, 1901. 
Under the head of informal communications 
Mr. Farquhar stated that eye observations on the 
Nova and Perseus showed considerable fluctua- 
tions in brillianey from night to night. Mr. 
Bauer stated that the Toronto magnetic ob- 
servations at the time of the Solar eclipse 
showed a slight disturbance coincident with the 
passage of the sun’s shadow. Analysis shows 
that this is due to causes outside the earth’s 
crust, and probably due to changes in the upper 
atmosphere caused by the passage of the 
shadow. 

The first regular paper was a report by 
Father Hagen on ‘Progress in Astronomical 
Photometry.’ It grouped the facts into four 
classes : 

1. Photometric Catalogues with regard to 
brightness and color of stars. Special mention 
was made of the Harvard Photometry and of 
Osthoff’s catalogue of star colors. 

2. Original Observations of Variable Stars were 
mentioned, in particular those published lately 
by Peck, Knott and Pickering. 

3. The Physical Explanation of the light varia- 
tions is advanced by the discovery of coinci- 
dence between the light curves and velocity 
curves in the three variable stars: 5 Cephei, 
7 Aquilae and ¢ Geminorum. 

4, Various Charts for Variable Stars, dis- 
tributed or published for the convenience of ob- 
servers, were mentioned, with special reference 
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to Pogson’s charts. This part of the report 
was illustrated by lantern slides. 

The next paper was a report by Mr. Radel- 
finger, on ‘Progress in Pure Mathematics in 
1900.’ This dealt first with important books, © 
referring to the great Mathematical Encyclo- 
pedia now in course of publication, and to For- 
syth’s ‘Differential Equations’ in two vol- 
umes. A brief historical account of the treat- 
ment of the ordinary differential equation from 
the time of Briot and Bouquet introduced an 
outline of Painlevé’s very recent and success- 
ful attack on the equation of the second order : 
he had discovered three new uniform functions, 
and completely solved the problem of determin- 
ing all equations of the second order whose 
integrals are uniform functions. Painlevé’s 
method promises important results from its 
application to equations of higher orders. 

Professor See’s report on the ‘ Progress of 
Astronomy in 1900’ dealt very briefly with the 
publication of the results of the observations 
on the Transit of Venus; the observations on 
Eros, in which about 50 observatories are en- 
gaged ; the discovery of several hundred double 
stars, and the publication of double-star cata- 
logues; The observations at the Naval Observa- 
tory of planetary diameters with a color-screen ; 
and Rees’s new determination of the con- 
stant of observation, which he finds to be 
20/7.464. 

CHARLES K. WEAD, 
Secretary. 


GEOLOGICAL SOCIETY OF WASHINGTON. 


Art the 111th meeting, held on February 27, 
1901, at the Cosmos Club, the following papers 
were presented : 

Memorial of Thomas Benton Brooks: Mr. BAt- 
LEY WILLIS. (Published in ScrencE March 
22.) 

Morphogeny of Southern Alaska: Mr. G. K. GIL- 
BERT. 

Mountain Structure in the Trans-Pecos Province 
of Texas: Mr. Roperr T. HILL. 

The last two papers were illustrated by lan- 


tern slides. 
F. L. RANSOME, 


DAvID WHITE, 
Secretaries. 
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SECTION OF GEOLOGY AND MINERALOGY OF 
THE NEW YORK ACADEMY OF SCIENCES. 

AT the meeting of the Section on February 
-18, 1901, the following program was pre- 
sented : 

“The Granite of Barre, Vermont,’ by George 
I. Finlay. The speaker described the occur- 
rence of the granite as a single intrusion 
through the country rock, which is a biotite 
schist, in the southeastern portion of Barre 
township. Many inclusions of the schist are 
found in the granite, and this rock has almost 
surrounded other masses of the schist which 
remain in place, with their original strike and 
dip unchanged. The speaker employed a 
series of original lantern views to illustrate the 
character of the jointing, the ‘ onion structure,’ 
and the zones of shearing, together with cer- 
tain large systems of joints, standing at right 
angles to each other, resulting from pressure. 
Microscopic examination shows that the granite 
consists of microline and orthoclase, plagio- 
clase, in very small amounts, quartz, biotite 
and muscovite, with occasional crystals of 
apatite and magnetite and rarely pyrite. 
Variations in the shade of the marketable 
granite, from very light to very dark gray, are 
due to the relative amounts of biotite which it 
contains. The rock is of medium grain and 
its constituent minerals are but slightly weath- 
ered. Pegmatitic offshoots, traceable directly 
to the granite mass were recorded by Mr. Fin- 
lay, and their dynamic effects on the enclosing 
schists were illustrated. The contact meta- 
morphism of the schist is inconsiderable. It 
is chiefly shown in the greater abundance of 
biotite and quartz in the immediate vicinity of 
the granite. Two dikes of augite-camptonite 
were found; one in the granite, the other 
in the country-rock. They are notable for 
the manner in which they have weathered. 
At times sixteen successive shells may be 
counted which are ready to break away from 
the main mass of the dike. Mention was also 
made, in discussing the glacial geology of the 
region, of sand plains and of two well devel- 
oped eskers. 

- The paper was discussed by Professors Kemp 
and Dodge and Drs. Julien and White. 

‘Note on a Sand Fulgurite from Poland,’ by 
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A. A. Julien. Dr. Julien exhibited a speci- 
men of Fulgurite formed from sand, in Poland, 
with a series of micro-photographs which he 
had made from the same. Some new features 
in fulgurites were pointed out in this speci- 
men: pustules of glass on the inner lumen, 
glass-fibers on the exterior, and adhering sand- 
grains, two-thirds of which consist of ortho- 
clase. In the thin cross-section, examination 
of the minute gas-cavities showed the absence 
of condensed water-vapor, and this indicated a 
dilatation of both lumen and cavities by air, 
more than by steam. The radial arrangement 
of layer cavities, the hornlike projections on 
the exterior ofthe tube, and the pustules along 
the lumen were all shown to be connected 
with relief of intense pressure outwardly during 
the electric discharge, or inwardly during the 
reaction after its passage. This fulgurite is of 
further interestin presenting the first instance 
yet observed of devitrification, the glass being 
generally filled with delicate crystallites, ap- 
parently of feldspar. All the bubbles, how- 
ever, are enclosed in pellicles of homogeneous 
glass, and some of the larger within a coating 
of suddenly chilled glass, which is free from 
crystallites. The relation of these facts was 
discussed in reference to Lagorio’s view as to 
the difficult saturation of a magma by the con- 
stituents of feldspar. 

Other occurrences of fulgurites were dis- 
cussed by Drs. Kemp, Levison and White. 

THEODORE G. WHITE, 
Secretary. 


THE MINNESOTA ACADEMY OF NATURAL 
SCIENCES. 


THE February meeting of the Academy was 
addressed by Professor N. H. Winchell and Mr. 
Warren Upham on the following topics, respec- 
tively : ‘The Retreat of the Ice Margin Across 
Minnesota’ and ‘Giants’ Kettles in the Inter- 
state Park, Taylor’s Falls.’ 

Professor Winchell called attention to the 
general topography by means of a map of the 
State divided into three areas, viz.: Those 
areas above 1,400 feet, those between 1,400 and 
1,300 feet, and those below 1,300 feet, remark- 
ing that, as the ice must have slowly en- 
croached, in the form of glaciers, in the low- 
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lands, so it must have left the State last in the 
lowlands. That necessitated the two great ice- 
lobes, one from the north and northwest and 
one from the northeast. The former occupied 
the basin of the Red river of the North and the 
Minnesota valley, and the latter the valley of 
Lake Superior with its western tributaries. 
These at length united in one general ice sheet, 
but when they retired they assumed again their 
lobate forms outlined by moraines, and finally 
allowed an uncovered interlobate area of the 
high lands about the region of the Upper Mis- 
sissippi. By the growth of this uncovered area 
the ice lobes shrank to smaller dimensions and 
disappeared entirely, the latest to finally leave 
the State being the northeastern lobe. 

The belt along which these ice lobes collided 
in the central part of the State can be traced 
by the overlapping and confusion in the charac- 
ters of the drift, the northwestern drift being 
normally gray and the northeastern red. This 
belt he marked out in general as continuing 
from Rice county to St. Paul, thence north- 
westwardly to the region of Itasca lake where 
it turns eastward, passes along the range 
known as Giant’s range, and leaves the State 
not far from the extremity of Pigeon point. 
Wherever these ice-lobes uncovered land that 
slopes northerly, or toward the ice itself, the 
discharged waters formed lakes whose outlets, 
beaches and areas are sometimes well known, 
the chief of which is Lake Agassiz, described 
by Mr. Warren Upham. Twenty-five other 
such lakes were defined by Professor Winchell 
within Minnesota, varying in elevation from 
890 feet to 1,700 feet above sea level. 

Mr. Upham, in his lecture on ‘The Giants’ 
Kettles in the Interstate Park,’ stated in sub- 
stance that within an area of two or three acres 
in the northern part of the Interstate Park 
are found about seventy rock potholes, or 
giants’ kettles, as they may be called in agree- 
ment with their common designation in the 
languages of Germany, Sweden and Norway. 
This area of their abundant occurrence is un- 
surpassed in respect to their numbers, depth 
and difficulty of explanation, by any other lo- 
cality in the world, although many places, as 
in Maine, nearly all the other New England 
States, the vicinity of Christiania, Norway, and 
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the Glacier Garden in Lucerne, have very re- 
markable giants’ kettles. 

At Taylor’s Falls they range in diameter 
from a foot or less to 25 feet, and in depth from 
one foot or a few feet to 65 feet and 84 feet, 
these being the depths to which two potholes 
25 feet apart have been excavated and sounded, — 
but without yet reaching to their bottoms. In 
many cases the ratio of diameter to depth is as 
1 to 5 or 1 to 7 with nearly cylindric, but occa- 
sionally somewhat spiral or rifle like, form. 
The rock is the very hard Keweenawan dia- 
base, scarcely exceeded in hardness by any 
known rock. From many features of these 
giants’ kettles, as notably their abrupt rims and 
the generally unworn adjoining rock surface, 
Mr. Upham attributed their erosion to torrent- 
falling through moulins, vertical shafts of the 
ice sheet which covered this region in the Gla- 
cial period. Some of these kettles were filled 
and covered by drift, but the greater number 
are empty, excepting scanty gravel at the bot- 
tom, with a few water-rounded boulders. The 
adequacy of moulin torrents to erode the 
smaller as well as the larger kettles is shown 
by small potholes of such origin, in some in- 
stances only about a foot or two in diameter 
and depth, on the high ridges and tops of hills 
and mountains in Maine, New Hampshire and 
Vermont. 

The above is but a brief summary of these 
two very instructive lectures which were de- 
livered to a large audience in the Academy 
Assembly Hall. 

F. G. WARVELLE. 


SHORTER ARTICLES. 
CHIASMODON IN THE INDIAN OCEAN. 


THE Indian government survey steamer In- 
vestigator, Captain T. H. Henning, R. N., com- 
manding, which has recently been engaged in 
beam-trawling off Cuddalore and Point Cali- 
mere on the southeast coast of India, has ob- 
tained a small specimen of the rare deep-sea 
fish, Chiasmodon niger Johnson, from a depth of 
1,100 fathoms. , 

This species has hitherto been known only 
from four localities in the Atlantic. It was 
first reported from the Madeira Islands in 1850, 
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but not fully described until 1863, when John- 
son obtained another specimen in that locality. 
Two other specimens have since been found at 
the surface (near the island of Dominica and 
on the Lehave Bank). The Chailenger took 
another with the trawl at a depth of 1,500 
fathoms in the mid-Atlantic. 

-Chiasmodon is remarkable for its large mouth 
and distensible stomach, enabling it to swallow 
fishes larger than itself. For most of the fore- 
going specimens, naturalists are indebted to 
the inability of the fish to digest what it swal- 
lows, resulting in its death and appearance at 
the surface. H. M. Soir. 

U. §. Fish CoMMIssION, WASHINGTON, D. C. 


THE SAN JOSE SCALE PROBLEM AS COMPARED 
WITH THE ORANGE SCALE PROBLEM. 


I wAs much interested in the communication 
of Professor Kellogg in the issue of ScIENCE for 
March 8, 1901. Of course the practical value 
of Mr. Kuwana’s investigations is in the in- 
creased probability of our being able to import 
from Japan the natural enemies of the San José 
scale, and thus control the pest here, as was 
done in case of the Icerya. It is, therefore, of 
interest to see where we now stand in the matter 
of information, on which to base a second 
experiment in importing into this country para- 
sitic enemies of scale insects. I copy the fol- 
lowing lines from Professor Kellogg’s communi- 
cation : 

* * * “Tt the [San José scale] is attacked by 
several enemies, Mr. Kuwana perSonally finding one 
chalcid, three lady-bird beetles and one moth, the 
larva of which feeds on the scale. Of these enemies 
the chalcid fly and one of the lady-bird beetles are 
everywhere common, and are effective checks to the 
increase of the scale. It is probable that the com- 
paratively little injury produced by the scale in 
Japan, widespread a3 it is, is due to the presence of 
these natural enemies.’? * * * 

By the side of this information may be placed 
the following, extracted from the Adelaide, 
South Australia ‘Garden and Field’ of Novem- 
ber, 1887, by the late Mr. Frazer S. Crawford, 
who, from first to last, gave such efficient aid in 
bringing about the introduction of the Vedalia 
lady beetle that suppressed the’ Orange scale in 
California. 


* * * “We have afew species of Coccinellide 
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about Adelaide, but they are not very plentiful, and 
although one or more species attacks the Jcerya, yet 
they are not very effective in keeping them under, as 
the following experiment proves. Three months ago 
I put in a glass bottle a small branch of a gooseberry 
tree, on which some forty or fifty adult Iceryas were 
clustered. On examining them subsequently I dis- 
covered two lady-bird larvze, which have lived to the 
present time feasting on the Jcerya, evidently con- 
tented with their quarters ; but at the present time 
there are likewise a great number of young larve, 
lately hatched, running about, thus showing that the 
work of destruction has been very slow, and that 
eyen under such favorable circumstances the cocci- 
nelle larvee cannot cope with the productive power 
of the Icerya. Strange to say, a similar twig, covered 
with about the same number of adult females, was 
about the same date placed in a lemon tree, and a 
fortnight back every vestige of Icerya had disappeared. 
This clearance was gradual, but what has caused it 
I am at a loss to say.’? * * * 

It must be remembered that this was written 
one year prior to Mr. Keoheles starting for 
Australia on his first trip. It will thus be seen 
that Mr. Kuwana has thrown a flood of light 
upon this problem which I can only look upon 
as very similar to the one in which Jcerya was 
involved, and afterwards so effectually solved. 
As I read of the conditions of the San José scale 
in Japan, as relating to numbers and effect, it 
seemed to coincide exactly with the mental 
picture that I could not banish from me when 
I went over some infested nursery stock two or 
three years ago, just received direct from Japan. 
While I had practically nothing to do with the 
introduction of the Vedalia, I did examine many 
orange groves about Adelaide, South Australia, 
for the Jcerya and found a similar condition— 
only here and there a solitary individual, at 
most two or three together. 

We can make a defensive fight against the San 
José scale with whale oil soap, petroleum, the 
axe and fire, in fact we must do so, in order to 
save our orchards from ruin ; but we Shall never 
be able by these measures to do more than check 
the pest. If we ever expect to do more than 
this we must make an offensive fight and with 
natural enemies brought from the country where 
they are found doing their work and holding this 
pest perpetually below the danger line in point 
of numbers. F. M. WEBSTER. 

WoosTER, OHIO, March 12, 1901. 
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Nore.—Since the above was written, Dr. 
Howard informs me that Mr. C. L. Marlatt 
sailed for Japan on March 5th, his mission be- 
ing to collect and forward such natural enemies 
of the San José scale as he may find in that 


country. 
F. M. W. 


CURRENT NOTES ON METEOROLOGY. 
CLIMATE OF ARGENTINA. 


ONE of the most important publications on 
climatology issued in recent years is buried in 
the second census of the Argentine Repub- 


lic (Buenos Aires, 1898. Tomo I. Cuarta 
Parte. El Clima de la Repiblica Argentina, por 
Gualterio G. Davis. Pp. 259-881). This mon- 


ograph is printed with a mass of other ma- 
terial in the volumes of the Argentine Census. 
No reprints of it have been struck off and it 
has so far practically escaped notice. Mr. Wal- 
ter G. Davis, who is well known as the Direc- 
tor of the Argentine Meteorological Office, has 
in this report given an admirable presentation 
of the chief climatic features of Argentina, and 
has included a series of isothermal, isobaric and 
isohyetal charts which are of unusual interest. 
The interest of Argentina from a climatological 
standpoint is chiefly due to the great extent of 
that country from north to south. On the 
north it extends just beyond the Tropic of 
Capricorn; on the south it reaches latitude 55°. 
The differences in the temperature and rainfadl 
conditions over this extended territory are 
naturally very striking, and profoundly affect 
the natural products of the Republic and the 
occupations of its inhabitants. All the impor- 
tant climatologic elements are tabulated and 
discussed, and many excellent graphic repre- 
sentations are given, showing the correlations 
between the various elements at certain selected 
stations. But the mostimportant matter in the 
report is the series of charts showing the distri- 
bution of temperature, pressure and rainfall. 
The data used are the latest, the most complete 
and the best obtainable. There are isothermal 
charts for spring, summer, autumn, winter and 
for the year (reduced to sea-level and without 
reduction to sea-level); isobaric and wind charts 
for the seasons and for the year, and a mean 
annual rainfall chart. These charts show, for 
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the first time, the distribution of these various 
elements over the southern portion of South 
America, in detail, and on the basis of reliable 
data. The extraordinary decrease of pressure 
to the southward is perhaps the most striking 
feature shown on these charts. In each season, 
as well as for the year, the isobars in the south- 
ern part of the Argentine run closely parallel, 
almost due east and west. Mr. Davis’s report 
is altogether an extremely valuable piece of 
work, which should certainly be reprinted and 
made generally available for the use of students 
of climatology. 


MONTHLY WEATHER REVIEW. 


THe November number of the Monthly 
Weather Review is particularly strong in papers 
dealing with climatological subjects. W. H. 
Alexander, Observer of the Weather Bureau 
on the island of St. Kitts, contributes an article 
on the ‘ Rainfall of the Island of St. Kitts, W. 
I,’ in which the effects of topography upon 
the amount of precipitation are clearly brought 
out. ‘The Climate of Spokane, Wash.,’ is 
discussed by Charles Stewart on the basis of 
eight years’ records. A. G. MecAdie contrib- 
utes another paper on ‘ Fog Studies on Mount 
Tamalpais’ (Cal.), which is illustrated by four 
excellent half-tones, the original photographs 
having been taken from the U. S. Weather 
Bureau Observatory on Mt. Tamalpais. The 
Section Directors of Colorado, Idaho, Montana, 
New Mexico, Utah and Wyoming discuss the 
question of ‘The Water Supply for the Sea- 
son of 1900 as Depending on Snowfall.’ 


NOTES. 

THE Monthly Review of the Iowa Weather and 
Crop Service for December contains a paper on 
‘Climatology of Iowa,’ by J. R. Sage, read 
before the State Horticultural Society, Dec. 13, 
1900, and a discussion of the ‘ Losses by Hail- 
storms in 1900.’ A table prepared by the of- 
ficials of the Farmers’ Mutual Hail Insurance 
Association shows that an aggregate of 2,202 
farms, in 64 counties, suffered damage to the 
amount of over $140,000. 

THE Meteorologische Zeitschrift for December 
contains an excellent brief summary, by Exner, 
of recent contributions to the study of atmos- 
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pheric electricity. A bibliography accompa- 

nies the article (Ueber neuere Untersuchungen 

auf dem Gebiete der atmosphirischen Hlek-- 

tricitat). R. DEC. WARD. 
YELLOW FEVER.* 

1. Sufficient search reveals the presence of a 
fine small bacillus in the organs of all fatal 
cases of yellow fever. We have found it in 
each of the fourteen cadavers examined for the 
purpose. In diameter the bacillus somewhat 
recalls that of the inflluenza bacillus; seen in 
the tissues ; it is about 4, in length. 

2. This bacillus has been found in kidney, in 
spleen, in mesenteric portal and axillary } lym- 
phatic glands, ete., taken from yellow fever 
cadavers directly after death. In the contents 
of the lower intestine apparently the same 
bacillus is found often in extraordinary prepon- 
derance over other micro-organisms. Prepara- 
tions of the pieces of ‘mucus,’ which are 
usually, if not always, present in yellow fever 
stools, at times may almost present the appear- 
ance of ‘pure culture.’ 

3. Preparations of the organs usually fail to 
show the presence of any other bacteria, whose 
absence is confirmed by the usual sterility of 
cultivation experiments. 

4. It is probable that this same bacillus has 
been met with, but not recognized by three other 
observers. Dr. Sternberg} has mentioned it ; 
and he has also recorded the finding of similar 
organisms in material derived from Drs. Domin- 
gos Freire and Carmona y Valle; but he did 
not recognize its presence frequently, probably 
on account of the employment of insufficiently 
stringent staining technique. 

5. It is probable that recognition has not 
been previously accorded to this bacillus by 
reason of the difficulty with which it takes up 
stains (especially methylene-blue), and by rea- 
son of the difficulty of establishing growths on 
artificial media. 


* Abstract of interim report by Herbert E. Durham 
and (the late) Walter Myers to the Liverpool School 
of Tropical Medicine. 

+ We find these constantly enlarged and much in- 
jected, though whether this is specific we are not able 
to say. 


-f Report on Etiology and Prevention of Yellow Fever, 
1890. 
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6. The most successful staining reagent is 
carbolic fuchsin solution (Ziehl), diluted with 
5-per-cent. phenol solution (to prevent acci- 
dental contamination during the long staining 
period) immersion for several hours, followed 
by differentiation in weak acetic acid. Two 
hours staining period may fail to reveal bacilli, 
which appear after 12 to 18 hours. The bacilli 
in the stools are often of greater length than 
those in the tissues, and they may stain rather 
more easily; naturally the same is true of cul- 
tures. 

7. Since the bacilli are small and compara- 
tively few in numbers they are difficult to find. 
To facilitate matters at our last two necropsies 
(14th and 15th) a method of sedimentation has 
been adopted. A considerable quantity of or- 
gan juice is emulsified with antiseptic solutions, 
minute precautions against contamination and 
for control being taken ; the emulsion is shaken 
from time to-time and allowed to settle. The 
method is successful and may form a ready 
means of preserving bacteria-containing mate- 
rial for future study. The best fluid for the 
purpose has yet to be worked out; hitherto 
normal saline with about one-fifth per cent. 
sublimate has been employed. 

8. Pure growths of these bacilli are not ob- 
tained in ordinary aérobic and anaérobic cul- 
ture tubes. 

9. Some pure cultures have been obtained by 
placing whole mesenteric glands (cut out by 
means of the thermo-cautery) into broth under 
strict hydrogen atmosphere. Investigations 
into the necessary constitution of culture media 
for successful cultivation are in progress. 

10. Much search was made for parasites of 
the nature of protozoa. We conclude that 
yellow fever is not due to this class of parasite. 
Our examinations were made on very fresh 
organ juices, blood, etc., taken at various stages 
of the disease, with and without centrifugalisa- 
tion,* and on specimens fixed and stained in 
appropriate ways. We may add that we have 
sometimes examined the organs in a fresh state 
under the microscope within half an hour after 
death. 

11. The endeavor to prove a man-to-man 


* We have found this sometimes useful in examin- 
ing the blood of ague patients. 
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transference of yellow fever by means of a par- 
ticular kind of gnat by the recent American 
Commission is hardly intelligible for bacillary 
disease. Moreover, it does not seem to be 
borne out by their experiments, nor does it ap- 
pear to satisfy certain endemiological condi- 
tions. It is proposed to deal more fully with 
the endemiology and epidemiology of the dis- 
ease on a later occasion. 

12. We think that the evidence in favor of 
the etiological importance of the fine small 
bacillus is stronger than any that has yet been 
adduced for any other pretended ‘ yellow fever 
germ.’ At the same time thereis much further 
work to be done ere its final establishment can 
beclaimed. The acquisition of a new intestinal 
bacterium would explain the immunity of the 
‘acclimatised.’* 


THE NEW STAR IN PERSEUS. t¢ 
THE first news of Anderson’s discovery of a 
new star in Perseus was received at this Observ- 
atory on February 24th. An examination of the 
region near the star, made that evening with 


the 40-inch telescope, failed to show any evi- 


dence of nebulosity, but the bright moonlight 
would have rendered a faint nebula invisible. 
At that time the magnitude of the star appeared 
to be about 0.5. Its color was yellow, with a 
decided reddish cast, very similar to that of a 
Orionis. Very little time was spent in examin- 
ing the spectrum visually, as it was felt that 
photographs would be more valuable than 
drawings based on micrometer measures. We 
had fortunately just received a fresh supply of 
Erythro plates through the kindness of the 
International Color Photo Company of Chicago, 
and it was therefore possible to photograph the 
entire spectrum from Ha to Hr. Beyond this 
point in the ultra-violet the absorption of the 
40-inch objective greatly enfeebles the spec- 
trum, which is still further weakened by the 
lack of perfect achromatism in this region. 


* The completion of the interim report, of which this 
is an abstract, was interrupted by the onset of attacks 
of yellow fever in both of us. The loss of my much- 
lamented colleague renders it advisable to submit the 
shortened report only for the time being.—H. E. D. 

f From Bulletin No. 16 from the Yerkes Observatory 
of the University of Chicago. 
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Photographs of the spectrum were obtained 
by Mr. Ellerman on February 24, 25, 26, 27 
and 28, March 4, 6 and 11. The comparison 
spectra which appear on these plates are those 
of titanium, hydrogen and sodium. 

On February 24th and 25th Mr. Ritchey photo- 
graphed the region of the Nova with the 40-inch 
telescope and color screen. In order to obtain 
a sufficient number of comparison stars the 
plates were given an exposure of one hour. 
The light of the Nova was intercepted by a 
small movable occulting disk, with which four 
(for the second plate, five) very brief exposures 
were given at intervals of about fifteen min- 
utes. The total exposure for the Nova was 
probably about half a second. In the result- 
ing photographs, the images of the Nova and 
the neighboring stars (of which more than forty 
appear in a region 12’ square) are small and 
appear to be well adapted for measurement. 
Through the kindness of Director Rees, these 
plates will be measured at the Columbia Col- 
lege Observatory. The position of the Nova 
was measured micrometrically by Professor 
Burnham on March 34d. 

The wedge photometer used with the 40-inch 
telescope in the determination of standards of 
faint stellar magnitude has been employed by 
Mr. Parkhurst in measuring the brightness of 
the Nova. Hitherto objectives of one and two 
inches aperture have sufficed, but as the Nova 
decreases in brilliancy it will be followed with 
the 12-inch and 40-inch telescopes. A prelimi- 
nary reduction gives the following magnitudes: 


Date. Mag: 
1901, Feb. 25 1.0 
UG SOG 1.1 
a ES Pe 2.0 
iad “ 98 il: 9 
«Mar. 3 2.7 
“oe e 4 2.8 
“ce ay 5 OMe 
ut Ho 3 ell 


A photograph of the spectrum (G 440) taken 
with the one prism spectrograph on February 
28th has been measured by the writer. The 
resulting wave-lengths of the lines and bands, 
computed by the aid of Cornu-Hartmann for- 
mul, furnished data for attaching a scale to an 
enlargement of the photograph reproduced in 
the Bulletin. 


MARCH 29, 1901. ] 


Inspection of the photograph will show that 
the spectrum is very similar to the earlier 
spectrum of Nova Aurige. The hydrogen 
lines, notably C and F, are bright and very 
broad. The dark lines superposed upon them 
are probably reversals caused by the absorption 
of an outer layer of cooler gas at lower pres- 
sure. ° 

On the more refrangible side the hydrogen 
lines are accompanied by dark lines, just as was 
the case with Nova Aurige. As Wilsing has 
shown, this is doubtless due to the great pres- 
sure under which the radiation occurs. The 
bright sodium line has broadened into a band, 
on which appear the two dark D lines. These 
appear on the photographs, and are clearly 
visible in visual observations with a three-prism 
spectroscope. As the titanium poles were 
moistened with a weak solution of sodium 
chloride, the comparison spectrum contains the 
bright sodium lines. Thus the motion of the 
star in the line of sight can be measured. Some 
preliminary determinations indicate that the 
Nova is moving away from the earth at a low 
velocity. 

The helium line D; seems to be present as a 
dark line, lying close to the bright sodium band 
on the more refrangible side. The bright cal- 
cium lines H and K are notable for their great 
breadth and for the narrow lines of reversal 
which traverse them. The chief nebular line 
seems to be present (15002-5041), and a 
fainter line or band (24911-4988 ) covers the 
region of the second nebular line. The b group 
of magnesium is doubtless represented by the 
very bright band 15154-5204. The green 
coronal line (45303) would fall near the more 
refrangible edge of a bright band in the spec- 
trum of the Nova. 

Further results, based upon measurements of 
photographs taken with the three-prism spec- 
trograph, will be given in a subsequent paper.* 

Marcu 12, 1901. GrorGE E. HALE. 


SCIENTIFIC NOTES AND NEWS. 
PROFESSOR S. W. STRATTON has, in view of 
his appointment as director of the Bureau of 
Standards, resigned his professorship in the 


* Note added March 18th. A comparison of photo- 
graphs taken on March 4th and March 15th, shows 
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University of Chicago. He will go abroad soon 
to study similar institutions in foreign countries. 

PROFESSOR GEORGE FREDERICK WRIGHT, of 
Oberlin College, arrived in New York on March 
22d, after his geological expedition round the 
world. 


Dr. LEON VAILLANT, professor of zoology 
at the Paris Museum of Natural History, has 
been elected a member of the Zoological So- 
ciety of London in the room of the late Al- 
phonse Milne-Edwards. 

Av the banquet offered to M. Marey, the 
eminent French physiologist, by the Paris Club 
Scientia, to which we have already called at- 
tention, it was decided to present him with a 
medal, and a committee for this purpose has 
been appointed. Subscriptions may be sent to 
M. Masson, treasurer, 120 Boulevard Saint- 
Germain, Paris. 

THE University of Glasgow will confer, on 
April 23d, its LL.D. on Dr. A. W. Ricker, sec- 
retary of the Royal Society. 


Dr. G. A. HANSEN, the discoverer of the 
lepra bacillus, will celebrate his 60th birthday 
on July 29th, and the occasion will be cele- 
brated by the erection of a marble bust in the 
Lungegaard Hospital, Bergen, where he dis- 
covered the bacillus. 

THE Society of Italian Agriculturists has 
awarded a special honor to Professor Grassi for 
his services to agriculture by his investigations 
on malaria. 

Dr. G. TORELLI, professor of mathematics 
at Palermo, has been awarded the mathematical 
prize of the Naples Academy of Sciences. 


SECRETARY Lone has called a meeting of the 
Board of Visitors to the Naval Observatory in 
Washington on April 9th. The board, it will 
be remembered, consists of Mr. St. Clair Mc- 
Kelway, of the Brooklyn Eagle, President 
William R. Harper, of the University of Chi- 
cago, Professor Edward C. Pickering, of the 
Harvard College Observatory, Professor Asaph 
that the dark lines on the more refrangible edge of 
the bright hydrogen lines continue to increase in 
sharpness. At first single and rather diffuse, they 
have become sharply defined double lines. The b} line 
of magnesium is apparently decreasing in intensity, 
and the calcium line K is much fainter than before. 
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Hall, Jr., of the University of Michigan, Pro- 
fessor Charles A. Young, of Princeton Univer: 
sity, and Professor Ormond Stone, of the Uni- 
versity of Virginia. 

CAPTAIN BERNIER was at Ottawa last week 
with a view to obtaining a grant from the Gov- 
ernment for his polar expedition. He has also 
opened subscriptions in the principal Canadian 
Cities. He estimates the cost of the expedition 
at $130,000. 

THE amount of new blood on the recently 
elected Council of the Geological Society o 
London is not great, being confined to Pro_ 
sfesor Theodore T. Groom and the Right Rever- 
end J. Mitchinson, D.D. We see that Dr. 
Mitchinson was elected a Fellow only last 
year, but he was bishop of Barbados and is 
now master of Pembroke College, Oxford. 


Dr. J. G. ADAMI, professor of pathology at 
McGill University, will attend the International 
Congress of Tuberculosis, to be held at London 
in July. He has been appointed vice-president 
of the section of pathology and bacteriology. 


PROFESSORS ANDREW F. WEsT and J. Mark 
Baldwin, of Princeton University, have been 
appointed delegates to the Ninth Jubilee of the 
University of Glasgow. 


Dr. EpwiIn A. BARBER has been appointed 
secretary of the Pennsylvania Museum and 
School of Industrial Art and curator of the 
museum. 


Dr. ASAPH HALL has resigned from the 
Board of Managers of the Observatory of Yale 
University. 

Ir is reported that the Secretary of the Navy 
has decided not to order the trial by court- 
martial of Professor Stinson J. Brown against 
whom charges were filed by Capt. Charles H. 
Davis, Superintendent of the Naval Observa- 
tory, but has detached Professor Brown from 
duty at the Observatory and placed him on 
waiting orders. He will be detailed for duty 
elsewhere as soon as an assignment can be found. 
It is also reported that Captain Davis will 
probably be assigned to the command of a ship 
in the course of the summer. 


Mr. Frep J. ALLEN, of Auburn, N. Y., has 
been nominated by President McKinley as 
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Commissioner of Patents in the place of Mr. 
C. H. Duell, who has resigned in order to re- 
sume private practice. 


Kine Epwarp VII. has signified to the 
President and Council of the Marine Biological 
Association his pleasure in becoming the patron 
of the Association. 


M. Anton CARLES is making progress with 
the model for the monument of Pasteur which 
is to be erected in his native town. In addition 
to the statue of Pasteur, which is said to be 
very effective, there is a model personifying 
science who holds a wreath of laurel towards 
Pasteur, and another figure of a woman hold- 
ing two young children who are supposed to 
have been saved from death by Pasteur’s dis- 
coveries. f 

Dr. GEORGE PRATT STARKWEATHER, as- 
sistant professor of applied mechanics in the 
Sheffield Scientific School of Yale University, 
died at New Haven on March 21st. Dr. Stark- 
weather graduated from the Sheffield Scientific 
School in 1891 and was last year promoted 
from an instructorship to an assistant professor- 
ship. He was only twenty-eight years of age. 


Dr. GEORGE T. FAIRCHILD, from 1879 to 
1897 president of the Kansas State Agricultural 
College, died on March 16th, in his sixty-second 
year. He was at the time of his death pro- 
fessor of English Literature at Berea College. 


Dr. JoHN W. GRIFFITH, for several years 
senior physician to the Finsbury Dispensary 
and medical officer of health to Clerkenwell, 
died recently at Camberwell in his 82d year. 
He was best known to naturalists as part author 
of Griffith & Henfrey’s ‘ Micrographie Diction- 
ary.’ 

THE death is also announced of Mr. W. J. 
Williams, for many years clerical assistant to 
the secretary of the Zoological Society of Lon- 
don. 

ALEXANDER MACFARLANE, M.A., D.Sc., 
LL.D., will deliver a course of six lectures en- 
titled ‘British Mathematicians ofthe Nineteenth - 
Century,’ at Lehigh University, beginning April 
12,1901. The life and work of the following 
will be presented in the order named: George 
Peacock (1791-1858); Augustus DeMorgan 
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(1806-1871); Sir William Rowan Hamilton 
(1805-1865) ; George Boole (1815-1864) ; Arthur 
Cayley (1821-1895) ; William Kingdon Clifford 
(1845-1879). Those interested are invited to 
attend. Tickets of admission can be secured 
by addressing Professor C. L. Thornburg at the 
University. 

THE Newberry Research Fund from the in- 
come of funds raised by the Scientific Alliance, 
New York, has been increased by an addition 
of $50 by a gift of a friend of the Alliance. 
The award this year will amount to $100 by 
action of the Council of the Academy and will 
be made in geology or paleontology. Applica- 
tion should be sent immediately to Professor 
Henry F. Osborn, Columbia University, New 
York City. 

Tue following gentlemen have undertaken 
to be responsible for the indexing of the litera- 
ture of Great Britain and Ireland for the Inter- 
national Catalogue of Scientific Literature in 
the subjects named: Anatomy—Professor G. D. 
Thane, University College, London; General 
Biology—Professor E. A. Minchin, University 
College, London; Physiology (including Phar- 
macology)—Dr. W. A. Osborne, Physiological 
Laboratory, University College, London, or to 
Professor W. D. Halliburton, King’s College, 
London; Experimental Pathology—Dr. T. G. 
Brodie, Examination Hall, Victoria Embank- 
ment, London, W. ©. ; Bacteriology—Mr. S. G. 
Shattock, St. Thomas’s Hospital Medical School, 
London, S. E.; Experimental Psychology—Dr. W. 
H. R. Rivers, St. John’s College, Cambridge. 

THE International Association of Academies 
will hold a meeting in Paris on April 16th. 

Tue fifth Triennial International Congress of 
Physiologists will be held at Turin from Sep- 
tember 17th to 23rd in Professor Mosso’s lab- 
oratory. There will be an exhibition of appa- 
ratus from September 14th to 23rd. Americans 
proposing to attend the Congress can address 
Professor F. S. Lee, Columbia University, New 
York City. 

THE triennial convention of weather bureau 
officials will be held at Milwaukee, Wis., on 
August 27th to 29th. 

A CIVIL SERVICE examination will be held on 
April 23d and 24th for the positions of geologist 
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and assistant geologist in the Geological Survey 
for occasional service at a salary from $3 to $5 
per diem. 


ONE of the amendments to the Sundry Civil 
Appropriation Bill, passed by the fifty-sixth 
Congress, appropriated $35,000 for the erection 
of a laboratory for the investigation of infectious 
and contagious diseases and matters pertaining 
to the public health, under the direction of the 
surgeon-general. Five acres of land, on which 
is situated the Naval Museum of Hygiene, have 
been set apart for the building. 


THE California Legislature has appropriated 
$100,000 for the State Board of Health to be 
used for the suppression of the plague. The 
Legislature has also passed a most extraordinary 
bill making it a felony to publish, by writing or 
printing, that Asiatic cholera or bubonic plague 
exists within the State unless the fact has been 
determined by the State Board of Health and 
entered upon its minutes. The San Francisco 
papers have apparently been only too ready to 
suppress information in regard to the plague in 
that City, and the passage of a bill of this char- 
acter at the present time seems almost incredible. 
It has for a long time been known in med- 
ical circles that there have been cases of plague 
in the Chinese quarters in San Francisco, but 
the State authorities have denied their exist- 
ence and have attempted to suppress any in- 
formation in regard to the epidemic. It ap- 
pears that Secretary Gage appointed some time 
since, in spite of the protest of the Governor of 
California, a commission to investigate the mat- 
ter. This commission, consisting of Professor 
F. G. Novy, of the University of Michigan, 
Professor Simon Flexner, of the University of 
Pennsylvania and Professor L. F. Barker, of 
the University of Chicago, has made a thorough 
investigation and has presented a report which 
for the present has not been made public. In 
the meanwhile the Governor of California has 
sent a commission to Washington to protest 
against Federal interference, and has recom- 
mended a local investigation. It appears that 
the epidemic in San Francisco is but slight, but 
it will naturally be exaggerated by attempts to 
deny its existence for commercial reasons. 


GOVERNOR YVORHEES, of New Jersey, has 
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signed the Palisades Park bill and the Appro- 
priation bill which carries an item of $50,000 to 
aid in the purpose of preserving the Palisades 
and in establishing an inter-State park along 
the top of the bluff on the high rocks. 


SECRETARY WILSON has authorized Professor 
Willis L. Moore, chief of the Weather Bureau, 
to create three new forecasting divisions, under 
the general authority of the last appropriation 
act. These divisions have been selected as 
follows: New England, headquarters at Bos- 
ton; Western Gulf States, headquarters at Gal- 
veston, and Central Rocky Mountain plateau, 
headquarters at Denver. This will make a 
total of seven forecasting divisions in the 
weather service. 


THE steamship Discovery, built for the British 
Antarctic Expedition, was launched on March 
21st, from the yards of the Dundee Shipbuilders’ 
Company. We gave last week some account of 
the ship and the scientific staff of the expedi- 
tion. 


THE following item is from the New York 
Evening Post of March 20th: ‘‘ Peculiar cir- 
cumstances surround the case of William Wal- 
lace, ex-Superintendent of Buildings at the 
Museum of Natural History, who resigned by 
request on January 10th. A lawsuit is under 
way before Judge Marean in the Kings County 
Supreme Court, special term, to-day, in which 
Mr. Wallace is alleged to have borrowed money 
as an agent of the Museum and appropriated it 
to his own uses. This money, it is further al- 
leged, was borrowed from the contractors who 
are at work on the new buildings of the Museum. 
Work has been stopped because Mr. Wallace is 
alleged to have made contracts which he had no 
powertomake. In reply to those who associate 
the facts that Mr. Wallace had borrowed money 
of the contractors and had then arranged con- 
tracts with them, Comptroller Coler, William 
E. Dodge, and others who are acquainted 
with the affairs of the Museum maintain 
a serious silence. The matter has been put in 
the hands of Edward M. Shepard, and to him 
each person referred inquirers. Mr. Shepard 
explained to-day that an investigation into Mr. 
Wallace’s affairs was being made by the Mu- 
seum authorities. ‘‘ What you want to know, 
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I suppose, is Mr. Wallace’s exact offence,’”’ said 
Mr. Shepard. ‘‘On that subject I cannot talk. 
The investigation, which will probably take 
three weeks, will establish that question. If 
Mr. Wallace has had any wrong doing with the 
contractors, it is so far a matter between them- 
selves. This I will say, however, that if any 
contractor has lent money to Mr. Wallace, and 
then received contracts from Mr. Wallace’s 
hands without the approval of the trustees, I 
do not think the contractor is in an enviable 
position, and I do not believe the contract would 
be legally valid.’’ 


WE learn from Nature that a small zoological 
expedition has started for the Malay Peninsula. 
It consists of Mr. N. Annandale, who was a 
member of the ‘Skeat’ expedition to the Sia- 
mese Malay States in 1899, and Mr. H. C. 
Robinson, hon. research assistant in the 
Zoological Department of University College, 
Liverpool. They intend to settle for a year in 
the native State of Jalor, near the east coast of 
Lower Siam, and to explore the neighborhood 
of Patani and Biseret. Collections will be 
made in all branches of natural history, while 
one of the special objects of the expedition is 
the study of the pre-Malayan tribes of Negrito 
stock who inhabit the center of the peninsula. 
A thorough investigation will also be made of 
the fauna—both living and extinct—of certain 
very large limestone caves which are found ia 
the district, and are said to extend for great 
distances underground. The birds of the dis- 
trict will also be studied, and observations 
made on mimicry and allied phenomena. The 
ethnographical work ought to be interesting, 
since Jalor is on the borderland in which the 
Siamese and Malay races meet. Mr. Robinson 
is supplied with dredges and townets for the 
investigation of the marine fauna, and he pro- 
poses, by the method of pumping sea-water 
through fine silk nets, to make a collection of 
the surface plankton of the Red Sea and Indian 
Ocean on the voyage out. : 

ACCORDING to the New York Evening Post, 
Dr. W. A. Kuflewski, chairman of the Special 
Committee appointed by the Chicago Public 
Library Board to consider the advisability of 
sterilizing the books in the library for the pur- 
pose of preventing the spread of disease, re- 
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ported to the trustees at their meeting on Feb- 
ruary 18th, recommending that some system be 
adopted for freeing the pages of the volumes 
from bacilli. Dr. Kuflewski exhibited several 
glass tubes filled with germs taken from the 
pages of library books. The bacilli represented 
a hundred different poisons and germs of dis- 
ease. He said that all the fifty books ex- 
amined by him during the investigation were 
found to be more or less infected. He said 
there was no doubt that disease was spread by 
the books. He advised that a system of steril- 
izing the volumes by the dry process be adopted 
immediately. 


THE New York Evening Post reports that 
the Hon. John Dryden, Ontario Minister of 
Agriculture, recently announced in the Legis- 
lature that a complete change of policy had 
been decided upon in regard to the efforts to 
stamp out the San José scale. It had been found 
that cutting down infected orchards would 
prove far too costly to be continued. To con- 
tinue it would have meant an expenditure of 
nearly $500,000 as a partial compensation to 
fruit growers. The new policy is to educate 
fruit-growers to destroy the pest without cutting 
down the trees. Experiments indicated that by 
systematic work this could be accomplished. 


THE collection of mounted birds at the Uni- 
versity of Michigan, including nearly fifteen 
hundred specimens, has been rearranged. The 
birds that are native of Michigan are in three 
eases on the east side of the bird room. Those 
in the case farthest north are birds to be found 
north of Ann Arbor, those in the middle case 
birds in the neighborhood, and those in the 
third case birds living to the south of Ann Arbor. 
The west side of the bird room is occupied with 
cases containing specimens from many differ- 
ent parts of the world. These are scientifically 
arranged. Besides the specimens in the cases, 
thirty-six bird groups have been arranged. 
These are mounted in their natural surround- 
ings, often with nest, eggs and young. Each 
group is a picture of bird life. In addition to 
the mounted specimens in the bird room of the 
museum, the University possesses nearly four 
thousand skins for use in scientific study in the 
class room. 
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UNIVERSITY AND EDUCATIONAL NEWS. 
- SiR WILLIAM McDonaLp has made another 
large gift to McGill University, namely $150,- 
000, for endowments for the chair of chemistry, 
now held by Professor Harrington, and for the 
chair of botany, now held by Professor Pen- 
hallow, and for an addition to the endowment of 
the chair of physics now held by Professor Cox. 


TEACHERS College, Columbia University, has 
received an anonymous gift of $100,000 for a 
building for its experimental school. The 
building will provide for 50 children in the 
kindergarten and 240 in the elementary grades, 
with special classes in sewing, cooking, manual 
training and music. There will also be a gym- 
nasium, baths, library, reading rooms and ac- 
commodations for evening classes, club meet- 
ings and social gatherings for the people of the 
community. This experimental school of the 
Teachers College is, of course, in addition to 
the Horace Mann school for which a new build- 
ing is in course of construction. 


THE present Legislature of the State of Cali- 
fornia has passed measures of importance for 
the two great universities of the State, and these 
have been signed by the Governor. Thesum of 
$200,000 was appropriated for the support of 
the University of California, and a further con- 
tingent appropriation of $50,000 was made. 
Stanford University was, as we have already 
noted, given additional power to accept and 
hold funds, and its property was in part ex- 
empted from taxation. 

THE last session of the State Legislature voted 
to place the North Dakota Agricultural College 
upon a permanent and fixed income in place of 
the heretofore uncertain bi-annual appropri- 
ation. One-fifth mill is assessed upon all tax- 
able property in the State for the support of the 
College. Anappropriation of $50,000 was made 
for needed buildings and improvements, and 
$18,000 to meet current expenses until the mill 
tax becomes available. A new chemical lab- 
oratory is to be built during the present season. 

Ir is reported that German-American citizens 
of Baltimore will collect $100,000 toward the 
endowment of the Johns Hopkins University, 
and that $600,000 of the million dollar fund 
haye been secured. 
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THE Chicago Tribune reports that the Ar- 
mour Institute of Technology will be amalga- 
mated with the University of Chicago. The 
property of the Institute is valued at about 
$3,000,000, and there are about 1,000 students 
in attendance. 


AN anonymous gift of $60,000 has been made 
to Allegheny College, at Meadville, Pa., on con- 
dition that $140,000 in addition be collected. 


THE late Charles A. Converse, of Norwich, 
has bequeathed about $200,000 for public pur- 
poses, including $80,000 to the Norwich Free 
Academy for an art collection. 


Mrs. CHARLOTTE T. GASSETTE has given 
$10,000 to Albion College, at Albion, Mich., for 
a library building. 


THE Manufacturers’ Association in New 
York has appropriated $2,000 for a scholarship. 
Information concerning the terms on which it 
will be awarded can be obtained by addressing 
Mr. James T. Hoile, secretary of the associa- 
tion, 196 Montague street, Brooklyn. 


THE medical building and the south building 
of the Iowa State University have been de- 
stroyed by fire. The loss is estimated at $250,- 
000, and is only in part covered by insurance. 


~ In regard to the troubles at the Royal Engi- 
neering College at Coopers Hill, Lord George 
Hamilton has now consented to let the Board 
of Visitors meet the dismissed professors. He 
has also added to the Board of Visitors repre- 
sentatives of the Universities of Oxford, Cam- 
bridge and London, who are to be members of 
a committee that will report upon the working, 
discipline and constitution of the College, and 
the relations of the visitors, president and 
teaching staff. 


DurRinG the latter part of June Professor 
Geo. F. Atkinson will deliver a series of lectures 
on ‘ Nature Study ’ at the summer school of the 
University of North Carolina. The lectures 
will deal with topics on ‘ Plant Life’ and will be 
given before teachers. Professor Atkinson will 
return to Ithaca, N. Y., in time to take charge 
of the botanical work in the summer school of 
Cornell University, 

ProressoR FRANK A, Ferrer has resigned 
his position at Stanford University to accept a 
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professorship of political science at Cornell 
University. 

Dr. DAyID EUGENE SMITH, principal of the 
State Normal College, at Brockport, N. Y., 
has been appointed professor of mathematics in 
Teachers College, Columbia University. Dr. 
Smith was graduated from Syracuse University 
in 1881, and is well known for his series of 
mathematical text-books and writings on the 
teaching and history of mathematics. 


CAPTAIN WILLIAM CROZIER, of the Ordnance 
Department, has declined the appointment as 
professor of natural and experimental philoso- 
phy at the U. S. Military Academy at West 
Point, N. Y. 


PRESIDENT JEROME H. RAYMOND has re- 
signed the presidency of the University of West 
Virginia at Morgantown. There have been 
troubles in the faculty, and, as we have already 
noticed, two of the members who were dis- 
missed have brought suit against President 
Raymond. The regents of the university 
have, however, in accepting the resignation, 
paid a high tribute to the services of Dr. Ray- 
mond. Dr. Raymond is now going abroad and 
on his return will accept a chair in the Univer- 
sity of Chicago. 

THE statement that Dr. W. T. Jordan, of the 
University of Tennessee, has been offered the 
presidency of the University of Alabama is not 
correct as the trustees will not electa president 
until their meeting in June. Dr. Jordan’s 
name has, however, been prominently men- 
tioned in connection with the position. 


THE following lecturers have been appointed 
at Yale University: Dr. Henry F. Davies, lec- 
turer on esthetics and patristic philosophy ; 
George R. Montgomery, lecturer in philosophy; 
Dr. Stuart Rowe, lecturer in pedagogy; Dr. 
William M. Hess, lecturer in philosophy. 


Mr Hersert F. RoBeErts, instructor in 
botany in Washington University, St. Louis, 
has been elected to the chair of botany in the 
Kansas State Agricultural College. 


PrRoFressor ANTON. FREIHERR YON HEISELS- 
BERG, of K6nigsberg, has been chosen to suc- 
ceed the late Professor Eduard Albert in the 
chair of surgery at Vienna. 
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OBSERVATION AND EXPERIMENT.* 

THE near coincidence of this anniversary 
meeting of the Academy with the end of the 
nineteenth and with the beginning of the 
twentieth century imposes peculiar and 
quite unexpected restrictions in the way of 
freedom of choice of a fitting subject for an 
address. Naturally one would like to pass 
in review some of the brilliant achievements 
of science in the past century, and perhaps 
forecast the still more brilliant advances 
that may be expected to mature in the 
present century. Especially might one feel 
tempted to present a semi-popular inventory 
of the more striking or recondite scientific 
events with which he is particularly fa- 
miliar. But all this and more, strange as 
it may seem, has been done, or is being 
done, by the public press. Specialists in 
almost every branch of science have been 
employed to expound and to summarize 
the discoveries, the theories, and the useful 
applications which have rendered science, 
by common consent, the most important 
factor in the civilization of the nineteenth 
century. Statesmen, philosophers and di- 
vines are likewise sounding the praises of 
science and the scientific method with a 
warmth of recognition and with a stamp of 
approval which tend to make one who is 


*Address of the President of the New York Acad- 
emy of Sciences, read before the Academy on Febru- 
ary 25, 1901. 
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old enough to have lived in the pre-scien- 
tific, as well as in the present epoch, feel as 
if a millennium were close at hand. Indeed, 
such a wealth of good scientific literature 
is just now thrust before us and such a 
wealth of praise is just now bestowed on 
scientific achievement that the modest man 
of science must hesitate before adding a 
word to that literature or a qualification to 
that praise. 

The requirements of official position are 
remorseless, however, and one must speak 
his thought, although silence with respect 
to science may appear to be the most urgent 
need of the hour. In view of these circum- 
stances, it seems best to avoid topics of 
eurrent interest and to invite your atten- 
tion to a brief consideration of the elements 
which lie at the basis of scientific investiga- 
tion and scientific progress. A recurrence 
to the slow and painful beginnings of knowl- 
edge and the first principles evolved there- 
from is always instructive ; and it is espe- 
cially fitting at a time, like the present, 
when the ardor of research is somewhat in 
danger of the sedative influences which 
spring from the popular glorification of 
triumphant successes. 


The fundamental data from which all 
scientific knowledge grows are furnished by 
observation and experiment. After these 
come the higher steps of comparison, hy- 
pothesis, and finally the correlation and 
unification of phenomena under theory. 
Even pure mathematics, though long held 
apart from the other sciences, must be 
founded, I think, in the last analysis, on ob- 
servation and experiment. 

Of the infinite variety of phenomena 
which appeal to our senses, some, like those 
of sideral astronomy, are subject, in the 
main, to observation only ; while others, 
like those of terrestrial physics, chemistry 
and biology, are subject to both observa- 
tion and experiment. All phenomena are 


SCIENCE. 


[N.S. Vou. XIII. No. 327. 


more or less entangled. They point back- 
ward and forward in time; any one of 
them appears and disappears only in con- 
nection with others; and the record any 
one of them leaves is known only by its 
interaction with others. Out of this piexus 
of relations and interrelations it is the busi- 
ness of science to discover the conditions of 
occurrence and the laws of continuity. 
Happily for man, although the ultimate 
complexity of phenomena is everywhere 
very great, it is frequently possible to 
discern those conditions and occasionally 
possible to trace out those laws. But the 
results we reach are essentially first ap- 
proximations, depending, in general, on the 
extent to which we may ignore other phe- 
nomena than those specially considered. 
In fact, a first step towards the solution of 
a problem in science consists in determin- 
ing how much of the universe may be safely 
left out of account. Thus the method of 
approximating to a knowledge of the laws, 
of nature is somewhat like the method of 
infinite series so much used by mathema- 
ticians in numerical calculations; and as it 
is a condition of success in the use of such 
series that they be convergent rather than 
divergent, so is it an essential of scientific 
sanity that the mind be restricted by ob- 
served facts rather than diverted by pleas- 
ing fancies. 

The prime characteristic of the kind of 
knowledge that leads up to science is its 
dependence on facts which are permanent, 
and hence verifiable. In the course of the 
progress of our race there have been cer- 
tain Juminous epochs during which ob- 
servers and experimentalists have revealed 
more or less of such knowledge. These 
epochs have been followed, generally, by 
others of comparative dullness, or positive 
darkness, during which fact has been re- 
placed by fancy and what is permanent 
and verifiable has been eclipsed by what is 
ephemeral and illusory. It is my purpose 
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to-night to recall some of the principal 
events of these epochs, and to enforce, as 
wellas I may, the great lesson they seem to 
teach us, namely, that science can be main- 
tained only, and can be advanced only, by 
a constant appeal to observation and ex- 
periment. 


As we look out on the universe about us 
the most striking phenomena visible are 
those which belong to what Galileo and his 
successors have fitly called ‘the system of 
the world.’ The rising and setting of the 
sun and moon; the majestic procession of 
the seasons ; the splendid array of the stars 
in the heavens; the ebb and flow of the 
sea, and the never-ending variety from 
wind and weather, need only to be men- 
tioned to enable us to understand why 
astronomy is at once the oldest and one of 
the most highly developed of the sciences. 
No classes of phenomena are so obvious, so 
omnipresent and so enduring. They have 
furnished the symbols of continuity and per- 
manence for all languages in all historic 
times. The ‘fixed stars,’ for example, are 
in fact, as well as in fiction, our standards of 
reference in the reckoning of time and 
space; for are not ‘Sirius and Orion and 
the Pleiades,’ as Carlyle has remarked, 
‘still shining young and clear in their 
course aS when the shepherds first noted 
them on the plains of Shinar ?’ 

But before astronomy there were my- 
thology and astrology, and we may well 
marvel how it has been possible, even after 
the lapse of twenty odd centuries, to educe 
the orderly precision of science out of the 
complicated miscellany of fiction, fact, 
religion, and politics bequeathed to our era 
by the fertile imaginations of our distin- 
guished ancestors. What, for example, 
could be more confusing than the paleon- 
tological jungle called the stellar constella- 
tions, with its gods and godesses ; with its 
dogs, lions, bears and fish, great and small, 
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northern and southern ; with its horse, 
whale and goat; and with the slimy forms 
of serpents intertwining them all? 

Although it is impossible to set any date 
for the emergence of astronomy out of 
mythology and astrology, the epoch of 
Hipparchus undoubtedly is the earliest one 
of conspicuous advances known tous. This 
epoch, which may be called also the epoch 
of the Alexandrian school of science, 
extends from about 300 B.c. to about 150 
A.D. It is distinguished by the remark- 
ably perfect work in pure geometry of 
Euclid and Apollonius, and by the still 
more noteworthy work of Archimedes in 
laying the foundations of statics and 
hydrostatics; it comprises the measure- 
ments according to correct principles of the 
obliquity of the ecliptic and the dimensions 
of the earth by Eratosthenes ; it includes 
the observations of the sun, moon, stars 
and planets collected by Aristyllus and 
Timocharis and later turned to so good 
account by Hipparchus ; it embraces the 
work of Aristarchus, who maintained the 
heliocentric theory of the solar system and 
who was the first to attempt a measure of 
the dimensions of that system by means of 
the fine fact of observation that the earth, 
sun and moon form a right triangle, with 
the right angle at the moon when the latter 
is in dichotomy—or when its face is just 
half illuminated ; and finally it includes 
the work of Ptolemy, a worthy disciple of 
Hipparchus, whose Almagest has come 
down to our own time. 

From the observational point of view we 
must rank the principles with respect to 
fluids at rest discovered by Archimedes as 
amongst the capital contributions to the 
science of all times; for while his succes- 
sors, of the last two centuries especially, 
have added to hydromechanics the large 
and vastly more difficult branch of hydro- 
kinetics, they have found no change essen- 
tial in his laws of hydrostatics. 
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Equally important, also, in its far reach- 
ing connections was the work of Hratos- 
thenes in determining the size of the earth. 
This work required an hypothesis as to the 
shape of the earth and appropriate obser- 
vations. Supposing the earth to be spher- 
ical, an assumption which Eratosthenes 
knew well how to justify, he saw that to 
determine its size it is only necessary to 
apply the rule of three to the measured 
length of an arc of a meridian and to the 
measured difference of the latitudes of the 
ends of such arc. He observed that at the 
city of Syene, which is about 500 miles 
south of Alexandria, the sun shone verti- 
cally downwards into deep wells at noon 
on the day of the summer solstice, showing 
thus that at that place and time the sun 
was in the zenith. On the same day at 
Alexandria he observed, by means of the 
gnomon, that the sun at noon was south of 
the zenith by one-fiftieth of a circle, or 7°.2. 
The distance between the two points was 
found by the royal road masters of the 
country to be 5,000 stadia, thus giving for 
the complete circumference of the earth 
250,000 stadia. Although the measure- 
ments thus made by Eratosthenes were 
very crude and undoubtedly subject to 
large errors, we see in them the beginnings 
of some of the most refined geodetic oper- 
ations of the present day. Unfortunately 
for us, also, the measurement of the dis- 
tance is expressed in a unit whose relation 
to modern units is only roughly known.* 

But commendable as was the work of his 
predecessors and contemporaries, the work 


* As illustrating the slow growth of ideas with re_ 
spect to precision, it may be related that when the 
Arabians in the ninth century undertook, for the 
same purpose, the measurement of a meridional are 
on the plain of Singiar, in Mesopotamia, they were 
not more successful in preserving for posterity the 
standard of length used by them. This standard is 
said to have been the ‘ black cubit, which consists of 
27 inches, each inch being the thickness of six grains 
of barley.’ 
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of Hipparchus rises to a still higher plane. 
He was an observer and a theorist of the 
highest type, being able at once to collect 
facts and to interpret their relations, and 
he deserves to be ranked among the great 
astronomers of all times. He was the first 
to clearly appreciate the value of a cata- 
logue of the fixed stars and constructed one 
giving the relative positions of 1,080 stars. 
He observed with surprising precision the 
interval of the tropical year; he made the 
first tables of the sun and moon; he dis- 
covered the remarkable fact of the preces- 
sion of the equinoxes, and he thus early 
led the way to the great advances of modern 
times. 

The peculiar merit of the work of Hip- 
parchus lies not alone in the fact that he 
saw how the apparent motions of the 
heavenly bodies may be determined by ob- 
servations, but also in the fact that he saw 
how these motions may be determined by a 
very small number of appropriate observa- 
tions. Thus, for example, the interval from 
tbe vernal equinox to the summer solstice 
and the interval from the latter to the 
autumnal equinox sufficed to give him a 
close approximation to the apparent motion 
of the sun; while the records of a few 
eclipses of the moon enabled him to deduce 
a closely correct value of the precession of 
the equinoxes, that shifting of the line of 
intersection of the equator and the ecliptic 
which goes on so slowly that an interval of 
nearly 26,000 years is required for a com- 
plete circuit. 

Hipparchus may be called the founder of 
the geocentric theory, since he demonstrated 
the accordance of the phenomena known to 
him with that theory. The fact that this 
theory is false detracts little from his merits ; 
for the sole requisites of a good theory are 
simplicity of statement and conformity with 
observation. We now know, indeed, that 
mechanical phenomena are, in general, sus- 
ceptible of multiple interpretations, and that 
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observation must decide which of them is to 
be preferred. 

The method which Hipparchus used to 
measure the sun’s apparent motion among 
the fixed stars is very noteworthy, especial- 
ly when we consider the utter lack of ef- 
fective instruments in his time. If thesun 
moves regularly about the earth, as first sup- 
posed by Hipparchus, it ought to return at 
any epoch, as that of an equinox, to the same 
position among the fixed stars. Imagine a 
line drawn at the time of the vernal equi- 
nox, say, from the center of the earth to the 
center of the sun. This line prolonged will 
pierce the celestial sphere in two points, 
and, if either point can be located, the posi- 
tion of the sun with reference to the stars 
becomes known. MHipparchus fixed this 
position by noting the location among the 
stars of the center of the shadow cast by 
the earth at the times of eclipses of the 
moon. By a comparison of his own obser- 
vations of such eclipses with those made by 
his predecessors he was able to determine 
the apparent motion of the sun with refer- 
ence to the stars, or what we now know to 
be the motion of the equinoxes with refer- 
ence to stars. To establish this fact of pre- 
cession from such meager observations was 
a great step; and it seems not a little 
singular that a phenomenon so striking 
should not have led to speedy investigations 
for its source. But abouteighteen centuries 
elapsed before Newton clearly visualized 
the mechanical interpretation of this phe- 
nomenon, and it was only after an additional 
half-century that the interpretation was 
fully worked out by d’ Alembert. 

How rapidly the spirit of science dies out 
when its devotees cease to observe and 
experiment is shown by the failure of the 
‘Divine School of Alexandria’ to maintain 
the high standard set by Hipparchus. His 
immediate successors became at best only 
commentators. They wrote much but ob- 
served little; and it does not appear that 
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any of them attempted even to verify the 
remarkable discoveries of Hipparchus dur- 
ing the two hundred and fifty years which 
elapsed between the period of his activity 
and the advent of his worthy disciple and 
expounder Ptolemy. 

It is to the work of Ptolemy chiefly that 
we owe our knowledge of the discoveries 
and theories of the Hipparchian epoch. 
His treatise on the ‘Great Construction,’ 
the Megiste Syntaxis, or the Al Magisti and 
hence Almagest of the Arabians, is the 
earliest of the great systematic treatises on 
astronomy. Itisin this work that the theory 
of eccentrics and epicycles of Hipparchus 
is explained and elaborated, and it is this 
work which has given the name of Ptolemy, 
rather than that of his acknowledged mas-: 
ter, to a system of. the world which domi- 
nated scientific thought for nearly fifteen 
hundred years. 

The period during which the observations 
and researches of Ptolemy were carried 
on is commonly referred to in history as 
extending from the reign of the Emperor 
Hadrian to that of Marcus Aurelius. Thus, 
while Ptolemy was an Hygyptian by birth, 
the fact that he was permitted to pursue 
his astronomical studies under the empire 
helps to some extent to relieve the Romans 
of the charge that they were, as regards 
science, the most ignorant people of antiq- 
uity. But the gravity of that charge is 
only palliated by the work of Ptolemy, for 
he left no successors. Roman astronomy 
did not rise above the level of astrology ; 
the spirit of scientific enquiry gave way 
to speculation and declamation; and the 
long night which followed was not broken 
until the dawn of the epoch of Galileo—the 
modern epoch, whose advances have been 
founded on observation and experiment. 


If astronomy is preeminent among the 
sciences for its dependence on observation, 
chemistry and physics are equally preemi- 


526 


nent for their dependence on experiment. 
This difference in methods of investigation 
between the former and the two latter sci- 
ences is a difference imposed by the circum- 
stances that astronomy deals chiefly with 
objects at long range while chemistry and 
physics are concerned with objects near at 
hand. It seems not a little singular, how- 
ever, at first thought, that progress in the 
development of knowledge concerning the 
behavior of distant bodies should have been 
almost as rapid up to the present time as 
the development of knowledge concerning 
bodies much more familiar and accessible 
to us. 

Chemistry and physics, like astronomy, 
had their forerunners in mythological follies 
and extravagances. Semi-civilized and civ- 
ilized man required a long time after he 
had learned how to talk and to write well, 
after he had founded states and constructed 
systems of philosophy and religion, before 
he could reason rationally and successfully 
with respect to the commonest material 
things about him. Thus, chemistry was 
long obscured by merely verbal specula- 
tions on the ‘ four elements, earth, air, fire 
and water’ or on the ‘ three elements, salt, 
sulphur and mercury’; while the begin- 
nings of physics were perhaps even more 
clouded by the fantastic unrealities of fer- 
tile but unchecked imaginations. 

But man early learned to measure the 
value of chemistry by the ‘ gold standard.’ 
It is hinted, in fact, though without ade- 
quate evidence, that the Golden Fleece of 
the Argonautic expedition was a manuscript 
containing valuable secrets of the chemist’s 
art; and Suidas, of the eleventh century, 
to whom the word chemistry is attributed, 
relates that Diocletian, fearing that the 
Egyptians, by reason of their knowledge, 
might become rich and restive, ordered, in 
true Roman fashion, that their books on 
chemistry should be burned. The thirst 
for gold assisted also in the development of 
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alchemy, which flourished from the eleventh 
to the fifteenth century especially, and has 
had not a few adherents, it would seem, 
during all the centuries down to and includ- 
ing the one just past. The philosopher’s 
stone was almost universally believed to be 
areal agent in medieval times; and this 
strange fiction also has its survivals in the 
‘mad stones,’ ‘ moon stones,’ ‘lucky stones,’ 
and other ‘charms’ whose use even at the 
present time is not uncommonly justified 
by the wise saying that ‘there may be 
something in them.’ 

The difficulty in getting the human mind 
started with the elements of physical 
science is well illustrated, likewise, by the 
superstitious rubbish that encumbered the 
early progress of knowledge concerning 
magnets. They were endowed with imag- 
inary qualities far more wonderful than 
subsequent observation and experiment 
have disclosed. It was believed, for ex- 
ample, that they would cause some diseases 
and cure others; that they were effective as 
love philters; that they would lose their 
properties when rubbed with garlic (which 
seems not so unlikely), but that a bath in 
goat’s blood would readily counteract this 
destructive effect. And in this case, also, 
as with alchemy and the philosopher’s 
stone, it is to be noted that such crude no- 
tions of the phenomena of matter find their 
survivals at the present day in a wide ac- 
ceptance of the unverified efficacy of 
‘magnetic healers’ and ‘electric belts,’ 
and in the ease with which capitalists can 
be persuaded to invest in a ‘ Keely motor’ 
or in anything that promises the marvelous. 

With the decline of alchemy the field 
for chemistry shifted somewhat. Not un- 
naturally, since most chemists were also 
physicians in those days, a knowledge of 
the chemical properties of substances came 
to occupy a prominent place in the physi- 
cian’s art. Thus Paracelsus in the six- 
teenth century, cutting loose from the 
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teachings of Aristotle and Galen, boldly 
asserted that the true use of chemistry is 
not to make gold, but to prepare medicine; 
and he and his follower Van Helmont, in 
addition to attaining fame for skill in com- 
pounding remedies, were amongst the first 
to appreciate the true import of the proc- 
esses of analysis and synthesis which 
came to be called in their day the spagyric 
art. Then followed the doctrine of the 
mutually neutralizing substances, acid and 
alkali; the fruitful hypothesis of elective 
attractions, or affinities; the ingenious, if 
erroneous, theory of phiogiston, and the 
more permanent theory of oxygen. All these 
led up through more and more searching 
experimentation to the first great epoch in 
the history of chemistry—the epoch of 
Lavoisier. 

Among the early workers in the century 
preceding the epoch of Lavoisier the names 
of Becher and his disciple Stahl deserve es- 
pecial mention, not only by reason of their 
introduction of the theory of phlogiston, 
but also by reason of their enthusiastic and 
steadfast devotion to science without hope 
of pecuniary reward. In his remarkable 
treatise entitled ‘ Physica Subterranee,’ 
published in 1681, Becher defends the sci- 
entific pursuit of chemistry as not less 
worthy of attention than philosophical and 
theological studies. He insists especially 
on the need of careful observations and on 
the necessity of constantly verifying theory 
by experiment. With true scientific en- 
thusiasm he describes the chemist as one 
willing to work amid the flames and fumes, 
and, if need be, the poisons and poverty of 
the laboratory. He has no patience with 
the charlatans, of which it appears there 
were still many in his day, who are looking 
chiefly for ways and means of extracting 
the precious from the baser metals. As for 
himself, he says: “‘My kingdom is not of this 
world. I trust that I have got hold of my 
pitcher by the right. handle—the true 
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method of treating this study; for the 
pseudo-chemists seek gold, but the true 
philosophers, science, which is more pre- 
cious than any gold.” 


It is a peculiarly noteworthy fact that 
while much attention was given to chem- 
istry during ancient and medieval times, 
comparatively little “attention was given 
to the other branches of physical science. 
Our knowledge of heat, light, electricity 
and magnetism is almost;wholly a develop- 
ment of modern times. The Greeks were 
acquainted with a few of the more ele- 
mentary phenomena of electricity and 
light; and Ptolemy and Alhazen came 
near discovering the law ‘of optical re- 
fraction; but there was no contribution 
made to either of those physical sciences 
comparable with the discoveries of Hip- 
parchus in astronomy until the epoch of 
Galileo. What a marvelous increase in 
the rate of scientific progress began with 
this epoch is shown on nearly every page 
of the subsequent history of science. Galileo 
and his contemporaries may be said to have 
established the methods of observation and 
experiment. Their systematic application 
has borne fruit in every science. Almost 
every step forward has led to additional 
advances, until now each of the physical 
sciences has its wide’array of determinate 
facts correlated under a great theory. In 
the domain of light, for example, the only 
solid contribution of the ancients is the 
obvious fact of radiation in straight lines. 
After nearly sixteen hundred years of our 
era had elapsed, there came Galileo’s inven- 
tion of the telescope, and about the same 
time Snell’s discovery of the law of refrac- 
tion. ‘To the telescope was soon added the 
microscope and the camera obscura. Then 
followed Newton with explanations of the 
rainbow, dispersion and kindred phenom- 
ena; Hooke with his discovery of the 
colors of thin plates; Dolland with the 
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combination of two lenses to produce ach- 
romatism, and Huygens with his discover- 
ies and explanations’ of double refraction 
and polarization; while in the meantime 
Roemer had measured the velocity of light. 
All these accessions crowded one another 
so closely that the emission theory of New- 
ton and the undulatory theory of Huygens 
followed almost as a matter of necessity. 
The battle royal of these two rival theories, 
as you know, lasted for nearly a century, 
until the emission theory, by the sheer 
force of critical observations and experi- 
ments, was displaced by the undulatory 
theory through the brilliant researches of 
Young and Fresnel. 


When we turn from the physical to the 
geological and biological sciences, the same 
lessons of the necessity and the efficiency 
of observation and experiment are still 
more strikingly apparent. For although 
geology and biology are the youngest of the 
grand divisions of science, they have accom- 
plished more than all others toward giving 
man a proper orientation with respect to 
the rest of the universe. Geology as we 
now understand the term is but little more 
than a hundred years old, and biology, in 
the sense now attached to the word, is less 
than fifty years old. Nevertheless, these 
sciences have been the chief contributors to 
the doctrine of evolution, which, in view of 
the wide range of its applicability, must be 
regarded as the most important generaliza- 
tion of science. 

It is a singular circumstance, however, 
considering the early advances made in the 
interpretation of the phenomena of astron- 
omy, that the equally ubiquitous and far 
more accessible phenomena of geology and 
biology should have been so tardily investi- 
gated. The cause of this delay seems to 
lie in the fact, not without examples in the 
present day, that our remote ancestors had 
the habit of constructing their theories first 
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and making their observations, if at all, 
afterwards; and in the cases of geology 
and biology they were so well satisfied with 
their theories that the trouble of making 
observations was for a long time dispensed 
with. 

We of the present day have no right, 
perhaps—and I for one would not be dis- 
posed to use such a right if conceded—to 
blame our predecessors for the narrow, and 
in some instances crooked, views they held 
with regard to these subjects. But on the 
other hand, we shall fail, I think, to inake 
proper use of our opportunities if we do not 
learn speedily to conduct scientific investi- 
gations in the future so as to avoid such 
colossal blunders as mar the history of geol- 
ogy and biology from its beginnings down 
almost to our own time. 

As an illustration of the blunders re- 
ferred to I may cite the profound reluc- 
tance, even of eminent men of science, to ac- 
cept the plainest teachings of observation 
with respect to geological time up to the 
middle of the century just passed. Not 
until Lyell, the great champion of uniform- 
itarianism as opposed to catastrophism, 
had published his ‘ Principles’ (1830) did 
scientific opinion show a tendency to ac- 
cept the fact-of the hoary age of the earth, 
everywhere attested by the rocks in her 
crust. 

And what a storm of opposition and con- 
demnation, amounting almost in some 
cases to social ostracism, was visited by the 
very ‘salt of the earth’ against those who 
ventured during the sixties and the seven- 
ties of the last century to consider favorably 
the arguments of the ‘ Origin of Species’ ! 
All this has about it the freshness, and pos- 
sibly the pain and the humor, of personal 
recollection for those of us who are old 
enough to have lived in two epochs. That 
a mistake of this sort could have been 
made thirty or forty years ago seems 
strange enough in these peaceful times of 
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ours. But while we may properly let the 
recollection of the storm and stress of this 
earlier period fade away, the moral of the 
conflict should be held up as a permanent 
warning to scientific as well as unscientific 
‘men; for no episode in the previous experi- 
ence of the race demonstrates so clearly the 
sources of knowledge and the methods of 
attaining it. 


As a final illustration of the validity of 
my thesis I would invite your attention to 
one of the most instructive and beneficent 
of the many brilliant biological researches 
of recent times. No one who has suffered 
from repeated attacks of intermittent fever, 
and has survived the ravages of the ma- 
teria medica, can fail to take a lively inter- 
est in the wonderful progress made during 
the last twenty years towards a definite 
knowledge of the natural history of that 
disease. Nor can any one interested in the 
general aspects of science fail to see in the 
investigations leading up to this progress 
some of the finest examples of the scientific 
method. 

It would appear that malarial fever has 
been one of the commonest disorders, in 
certain localities, with which man in his 
struggle for existence has had to cope; and 
before the discovery of the properties of 
Peruvian bark it must have been a very 
serious affliction by reason of its secondary 
if not by reason of its primary effects. The 
symptoms, course and distinguishing char- 
acteristics of the disease, as well as the 
remedies therefor, were long known, how- 
ever, before it was suspected that the mos- 
quito had anything to do with its dissemina- 
tion. Bad water, foul air, and sudden or 
extreme changes of temperature were sup- 
posed to be promoting causes. The damp- 
ness of marshes, swamps and other areas 
holding stagnant water was held to be an 
especially common attendant, if not induc- 
ing, condition. There was, indeed, no lack 


SCIENCE. 


529 


of acute and painstaking observations and 
no lack of ingenious and well-supported 
hypotheses with regard to this widely prev- 
alent but obscure disorder. The details of 
its diagnosis, prognosis, nature and cansa- 
tion, as laid down in the medical manuals 
of a few decades ago, are particularly inter- 
esting and instructive reading now in view 
of recent developments. For example, 
Hartshorne in his ‘ Essentials of the Prin- 
ciples and Practice of Medicine,’ published 
in 1871, gives the following explanations : 

““ No disease has ordinarily so regular a 
succession of definite stages as intermittent 
fever, namely, the cold, the hot, and the 
sweating stage.” * * * ‘¢ Upon the origin of 
malarial fevers,’’ he adds, ‘‘ the following 
facts seem to be established: 1. They are 
reasonably designated as autumnal fevers, 
because very much the largest number of 
cases occur in the fall of the year. Spring 
has the next greatest number of cases. 2. 
They are always strictly localized in preva- 
lence. 8. They never prevail in the thickly 
built portions of cities. 4. Anaverage sum- 
mer heat of at least 60° F. for two months 
is necessary for their development. Their 
violence and mortality are greatest, how- 
ever, in tropical and subtropical climates. 
5. They prevail least where the surface of 
the earth is rocky; and most near marshes, 
shallow lakes and slow streams. The vi- 
cinity of the sea is free from them, unless 
marshes lie near it. 6. The draining of 
dams or ponds, and the first culture of new 
soil, often originates them. 7. Their local 
prevalence in the autumn is always checked 
by a decided frost.”’ 

Here we have the facts with regard to the 
symptoms and cause of the disease stated 
with a clearness and a conciseness that 
could hardly be surpassed. But the real 
cause of the malady eluded the insight of 
the discriminating observers who collected 
those facts. A quite different class of facts 
required consideration. It was essential 
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to concentrate attention on the pathological 
aspects of the enquiry. As to the nature 
of the disease, Hartshorne writes, with com- 
mendable caution, “It is only possible to 
speculate at present. It is most probable 
that ague is a toxemic neurosis. The im- 
portance of the blood change attending it 
is shown by the disintegration of the blood 
corpuscles, and deposit of pigment in vari- 
ous organs.’”’ This destruction of the blood 
corpuscles was the critical point on which 
the investigation turned. About 1880, 
Laveran, a French army surgeon, discov- 
ered the destructive agency in a minute 
parasite, one of the protozoa, which takes 
up its residence in, and then, ungratefully 
enough, destroys, our red blood corpuscles. 
What a splendid problem was presented by 
the facts thus brought to light! The exqui- 
site refinement of the researches which fol- 
lowed may be inferred when we reflect on the 
minuteness of an organism which can work 
out a part of its life history within blood 
corpuscles so small that four to six millions 
of them find plenty of room ina cubic milli- 
meter. But stranger still is the fact, estab- 
lished within the past year or two, that the 
mosquito plays the rdle of an intermediary 
host and transmits the parasites to us while 
feasting upon our blood. The details of 
this remarkable discovery need only be al- 
luded to here, for they have been so recently 
explained by the experts participating in 
them that their essential features are a part 
of popularinformation. Suffice it to remark 
that they show how we may secure almost 
complete immunity from malarial fevers at 
no distant day. 

Thus, in whatever direction we look for 
the sources of scientific progress, the same 
elementary methods of advancement are 
found to be effective. Whether we consider 
the dimensions of the solar system or the 
distances between the molecules of a gas; 
whether we seek the history of a star as re- 
vealed by its light or the history of the 
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earth as recorded in its crust; whether we 
would learn the evolution of man or the de- 
velopment of a protozoon; whether we 
would study the physical and chemical 
properties of the sun or the corresponding 
properties of a grain of sand; in short, 
whether we turn to the macrocosm or to 
themicrocosm for definite, verifiable, knowl- 
edge, it is found to originate in and to ad- 
vance with observation and experiment. 
R. 5. Woopwarp. 


ON THE HOMOLOGIES AND PROBABLE ORI- 
GIN OF THE EMBRYO-SAC.* 

THE problems connected with the origin 
and interpretation of the embryo-sac have 
been of great interest to the student of 
plant morphology, from the time that they 
began to inquire into the relation of the 
ovule to the formation of the embryo plant. 
It is now a matter only of historical inter- 
est that Morland (1702), Geoffrey (1714) 
and others contended so seriously that the 
embryo-sac of the angiosperms was a sort of 
incubator where the embryo, brought in by 
the pollen tube, was hatched out into the 
young plantlet. While great advances have 
been made in our knowledge of the devel- 
opment and function of the embryo-sac, 
there are still unsettled problems of its 
origin and homology upon which we specu- 
ulate, perhaps with no nearer approach to 
the truth than were the speculations by 
the founders of the science of plant mor- 
phology. 

The first important contribution to the 
morphology of the embryo-sac was made by 
Hofmeister during the middle of the present 
(19th) century, extending over a period 
from 1849 (Die Entstehung des Embryo der 
Phanerogamen) to 1861 (Neue Beitrage zur 
Kenntniss der Phanerogamen). In the 

* Paper presented before the joint session of Section 
G, American Association for the Advancement of Sci- 


ence, and the Botanical Society of America, at its sixth 
annual meeting, New York City, June 28, 1900. 
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embryo-sac when ready for fertilization he 
recognized two groups of nuclei lying re- 
spectively at the poles, which we now regard 
as the egg apparatus and the antipodals. 
At the micropylar end of the embryo-sac 
Hofmeister found usually two nuclei which 
he called ‘germinal vesicles,’ or ‘embryo- 
nal vesicles,’ one of which developed the 
embryo after the entrance of the pollen 
tube. In the opposite end he found a va- 
riable number of antipodal-cells. The em- 
bryo-sac was by him considered homolo- 
gous with the macrospore of the higher 
Pteridophytes. The germinal vesicles cor- 
responded to the corpuscula (archegonia) 
and the accompanying rosette of cells 
(neck) in the gymnosperms. 

Schacht (Jahrb. f. wiss. Bot., 1857-8) 
believed that one of the germinal vesicles 
received the pollen tube and conveyed it 
later to the other, or that in some cases a 
third was present when two germinal ves- 
icles seemed to convey the pollen tube to 
it. The germinal vesicles were sometimes 
marked on their surface by parallel folds, 
or in other cases there were parallel striz 
in their contents. These striz or folds 
formed his ‘ filiform apparatus,’ which came 
later to be recognized by Strasburger, Prings- 
heim and others as homologous with the 
ventral canal cell of the pteridophytes. 
This gave rise to a further conception of 
the embryo-sac which was held by some 
down to a late period, and even appeared in 
some of the earlier editions of Sach’s Lehr- 
buch der Botanik. In addition to the em- 
bryo-sac being a macrospore, it represented 
a prothallium in which the germinal vesicles 
formed the archegonia, while the antipodals 
formed the sterile remnant of the prothal- 
lium which was homologous with the endo- 
sperm of the gymnosperms. 

In 1877-78 there appeared three works, 
by Strasburger, Warming and Vesque, 
which mark another important epoch in 
our knowledge of the embryo-sac. These 
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were concerned with the development of 
the embryo-sac, and led to new and quite 
divergent views that have been presented 
from time to time since that period. 
Strasburger (Ueber Befruchtung und Zell- 
theilung, 1877) gave the more complete ac- 
count of the development of the embryo- 
sac and the origin of the endosperm, while 
Warming (De L’Ovule, Ann. d. Sci. Nat. 
Bot., 6 ser.,5) and Vesque (Développement 
du sac embryonnaire des phanerogames 
angiospermes, Ibid., 6 series, bot. 6, 1878) 
were more concerned with determining the 
origin of the embryo-sac in relation to its 
homologies with the pollen mother cells. 


_It is not my intention to outline the history 


of the studies of the embryo-sac further, 
since it becomes very complex and would 
be filled with tedious detail. It is my pur- 
pose, however, to call attention to the prin- 
cipal theories that have been put forward 
in the interpretation of the homologies of 
the embryo-sac. 

It should be borne in mind that in re- 
viewing some of these theories of the em- 
bryo-sac which have been proposed from 
time to time, it is done in no spirit of criti- 
cism, nor for the purpose of ‘holding up to 
view, at the present time, interpretations of 
morphological structures which the authors 
themselves may not now hold. Undoubt- 
edly they were proposed by the authors as 
working hypotheses upon which to build 
further investigations, and it is certain that 
they all have been very useful in stimulating 
renewed and more profound researches, with 
improved methods of technique, and out of 
it all shall come in the future a clearer in- 
sight into the true meaning of these obscure 
plant structures. It is the history of all 
progressive science, that theories are pro- 
posed as working hypotheses, upon which 
to build further investigations into the 
nature of truth. When these have fallen 
new ones are formulated, for without some 
formulated idea in the mind, as a working 
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basis, not as something which we are striv- 
ing to prove at all hazards, progress in in- 
vestigation is impossible. 

1. The first theory as we have seen was 
that proposed by Hofmeister who regarded 
the synergids and eggs as ‘ embryonal vesi- 
cles’ or ‘germinal vesicles,’ and _ there- 
fore the equivalent of eggs. The supposed 
variable number of antipodals when they 
were present represented the prothallium. 
It is interesting to note that at the present 
time a number of botanists are coming to 
recognize the synergids as potential eggs, 
thus confirming Hofmeister’s interpretation 
of the egg apparatus. 

2. The proposal by Schacht (1857-8) of a 
‘filiform apparatus’ suggested by certain 
folds or strize on the synergids, which were 
supposed to act as a conductor of the pollen 
tube to the egg, led Strasburger (Bef., p. 73, 
1877), Pringsheim and others to recognize 
in this the ventral canal cell. The egg ap- 
paratus thus came to be recognized as the 
archegonium, with the synergids as neck 
cells, while the antipodals represented the 
prothallium. This was the prevailing view 
at that time, and was adopted by Sachs in 
the earlier editions of his text-book. A 
very similar view of the embryo-sac has 
recently been stated by Tretjakow. 

3. The third view of the homology of the 
embryo-sac was the outgrowth of the studies 


of Warming and Vesque, in which the eight 


nuclei of the embryo-sac were interpreted 
as spores, the egg apparatus representing 
one tetrad, and the antipodals a second 
tetrad of spores, each spore homologous 
with the pollen grain. This had its origin 
in the endeavor of Warming to homologize 
the processes of cell division in the ovule 
with those in the anther, both of which 
were looked upon as sporangia. The larger 
cell which gives rise to the so-called axile 
row in the nucellus, and which is either the 
subepidermal cell, or a derivative of it 
when a ‘tapetum’ is present, he called the 
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primordial mother cell of the embryo-sac, 
and it is so termed by some at the present 
day. This cell Warming recognized as the 
young archesporium, comparable with the 
tetrahedral cell in the young fern sporan- 
gium. This primordial mother cell, as is 
well known, divides into an axile row of 
several cells, 2, 3, 4, etc. This axile row 
Warming considered the mature arche- 
sporium, each cell being homologous witha 
pollen mother cell, and he termed them 
special mother cells. The lower one only 
developed into the embryo-sac, forming two 
tetrads, one at either pole, while the other 
special mother cells disappeared. The egg 
nucleus is then called the privileged spore. 
His conclusions here do not appear quite 
consistent with his hypothesis, since he de- 
rives two tetrads (8 spores) from a single 
special mother cell. ; 

4. Vesque (1879), however, accepting in 
the main Warming’s views, attempts to 
show that the two tetrads are derived from 
two special mother cells. The cells of the 
axile row he regards as the mature cells of 
the archesporium, that is, special mother 
cells, and numbers them 1, 2, 8, 4, 5, etc., 
according to the number present in different 
species, beginning with the uppermost cell 
(the one at the micropylar end). No. 1, 
then, the uppermost cell, divides to form 
a tetrad, the egg apparatus; while No. 2 
forms one or several antipodals, and makes 
up the larger portion of the embryo-sac. 
The wall between 1 and 2 dissolves and dis- 
appears, so that the embryo-sac is supposed 
to form by the fusion of these two cells. 
It is not necessary to dwell further upon 
Vesque’s view, since he gives such an im- 
perfect account of the processes of develop- 
ment which take place here, and since 
subsequent studies show that in a very 
large majority of cases it is the lower cell 
of the axile row which gives rise to the 
embryo-sac. But it is of interest to note 
his attempt to harmonize Warming’s view 
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of the relation of the special mother cells 
to the subsequent tetrads in the embryo- 
sac, the figure of the tetrad suggesting that 
each nucleus corresponds to a spore or pol- 
len grain. 

5. A fifth view, and one which was 
also influenced to some extent by Warm- 
ing, was proposed by Marshall-Ward (Jour. 
Mier. Soc., 20, 1880; also, Jour. Linn. Soc., 
7, 1880). According to this view the em- 
bryo-sac consists of two prothallia, de- 
rived from two spores, the ege apparatus 
representing one, and the antipodals repre- 
senting the second. The upper one consists 
of one vegetative cell (the upper polar nu- 
cleus) and the rudimentary archegonium, 
the two synergids being suggested as neck 
cells. The origin of the embryo-sac ac- 
cording to this view, wasas follows: The 
primary mother cell of the embryo-sac, 
either a subepidermal cell, or the lower de- 
rivative of this, when a tapetum is formed, 
divides once and forms two cells. The 
lower one divides again, thus forming three 
cells in the axile row, separated by cell 
walls. ‘These three cells correspond to the 
special mother cells which Warming believed 
to be homologous with the pollen mother 
cells. The lower cell now develops the em- 
bryo-sac. Its nucleus divides in the same 
direction as the division walls arising in 
the formation of the three cells of the axile 
row. ‘These two nuclei at opposite poles 
of the young embryo-sac he believed rep- 
resent cells in the axile row, thus mak- 
ing four cells in all. The two lower cells 
are not separated by cell walls, due, he 
believes, to the extraordinary rapidity of 
growth from this time onward. Each of 
these two lower cells, represented by the 
two-nucleated stage of the embryo-sac, he 
interpreted as a spore, one to give rise to 
the upper prothallium, and the other to the 
lower prothallium of the embryo-sac. It 
is possible to draw the inference that he 
regards the primary mother cell of the em- 
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bryo-sac as a mother cell of four spores, 
since the axile row, as he interprets it, con- 
sists of four cells. The two lower ones he 
distinctly interprets as spores. The pri- 
mary mother cell could not, however, be a 
cell homologous with the mother cell of 
spores according to this interpretation, since 
three successive divisions occur before these 
two spores are developed which are to form 
the embryo-sac; while the tetrad of real 
spores is developed by two successive di- 
visions. 

6. A sixth theory of the homology of the 
embryo-sac was proposed by Mann. (The 
embryo-sac of Myosurus minimus L., Trans. & 
Proc. Bot. Soc., Edinburgh, 29, 35; 1892. 
The embryo-sac of angiosperms is a sporo- 
cyte and not a macrospore, Ann. Rep. B. 
A. A. S., 782, 1892.) He made an attempt 
to draw a direct homology between the 
embryo-sac and the pollen mother cell in 
origin, and also in the number of nuclei 
developed as a result of the division of the 
mother cell or sporocyte. For him each 
cell of the axile row is a sporocyte, and 
homologous with the pollen mother cell. 
Since from the pollen mother cell the four 
spores (pollen grains) are formed, and each 
pollen grain at maturity contains two nu- 
clei, making eight in all, he traced a direct 
and parallel homology in the origin of the 
eight nuclei of the embryo-sac. The four- 
celled stage of the embryo-sac represents 
the four spores which are homologous with 
the four pollen grains. Each nucleus now 
divides again into a vegetative nucleus and 
a sexual nucleus, which correspond to the 
vegetative nucleus and generative nucleus 
of each pollen grain. In thus tracing the 
homology of the eight nuclei of the embryo- 
sac with the eight nuclei in the four pollen 
grains, Mann overlooks the fact that prior 
to fertilization, when the embryo-sac is still 
in the eight-nucleated stage, the generative 
cell in the pollen tube has divided again, or 
in some cases it divides by the time the pollen is 
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ripe, forming twelve nuclei for each pollen 
mother cell, instead of eight; and thus the 
homology falls. 

7. Another view is that the embryo-sac, 
at the eight-nucleated stage, is homologous 
with the endosperm of the gymnosperms or, 
in other words, that the eight free cells are 
homologous with the endosperm of the 
gymnosperms. This was proposed by Stras- 
burger as early as 1879. One of the cells 
of the endosperm forms the archegonium 
which here is very much more reduced 
than in the gymnosperms, being reduced 
to a single cell. A suggestion of such a 
reduced archegonium is found in Welwit- 
schia, etc., where a single endosperm cell 
without division elongates to form the 
simple archegonium. Guinard (’81, Ann. 
d. Sci. Nat. Bot.) upholds this view. 

8. Very closely allied to this view is 
the one which interprets all the cells at 
the eight-nuclear stage of the embryo-sac 
as potential eggs. Dodel (’91) found in 
Tris siberica that the synergids were some- 
times fertilized, and developed embryos. 
He suggests that the synergids are poten- 
tial eggs. Chamberlain, ’95, suggests that 
one of the antipodals has all the appearance 
of an egg ready for fertilization. Stras- 
burger (Ang. und Gyn., ’79) states that 
while in Santalum the normal number of 
eggs is two, there are sometimes three, and 
one of these may be the upper polar nucleus, 
when the endosperm is developed from the 
lower polar nucleus. Overton (’92) records 
a case of fertilization of one of the synergids 
of Lilium martagon; Guinard (’81) the de- 
velopment of embryos from two synergids 
in Mimosa denhartvi, and Tretjakow (95, 
Ber. deut. Bot. Ges.), the development of 
embryos from the antipodals of Alliwm 
odorum. Tretjakow interprets this as a 
case of apogamy, since he regards the 
antipodal cells as representing the vegeta- 
tive portion of the prothallium. 

In view of all the facts, Strasburger’s hy- 
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pothesis that the eight cells of the embryo- 
sac are homologous with the endosperm of 
the gymnosperms, seems the more reason- 
able one. If the synergids, then, can be 
fertilized and produce embryos, they too 
represent archegonia reduced to a single 
cell each. This would confirm the view 
first proposed by Hofmeister that the syner- 
gids and egg are ‘ germinal,’ or ‘embryonal 
vesicles.’ Tretjakow holds that the anti- 
podals represent the vegetative part of the 
prothallium, while the synergids and egg 
represent archegonia, which is very like the 
earlier views held by Strasburger, Prings- 
heim and others. 

But if the eight cells of the embryo-sac 
are homologous with the endosperm of the 
gymnosperms, and the egg is an archegon- 
ium reduced to a single cell, it would seem 
that all the cells of the embryo-sac are po- 
tential eggs or potential archegonia. 

Itis probable that all the peripheral cells 
of the endosperm in the Abietinez, for ex- 
ample, at a certain stage of development, a 
short time prior to fertilization, are poten- 
tial archegonia. While the archegonia are 
usually developed from superficial cells at 
the micropylar end of the endosperm, they 
are frequently formed from superficial cells 
down on the side some distance from the 
end, giving to the endosperm in longitudi- 
nal section the appearance of a comb. 
Archegonia are in some cases developed at 
the opposite end of the endosperm which 
would correspond in position to the antipo- 
dals of then agiosperm-embryo-sac. Fur- 
thermore, archegonia are rarely developed 
from internal cells of the endosperm. This 
would indicate that prior to the time for 
fertilization all the cells of the endosperm 
are potential archegonia. 

And this too seems reasonable since up 
to this time the course of development in 
all parts of the gymnosperm embryo-sac 
have been the same, all parts bear the same 
nutritive relation to the surrounding nucel- 
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lus. No part functions particularly as the 
vegetative part, or protonema, as is the 
case with most of the pteridophytes. The 
true vegetative function of the endosperm 
appears later. The fact that the archegonia 
do usually arise at the micropylar end of 
the endosperm is probably acquired or 
hereditary, since archegonia there are more 
certain to be fertilized. 

If, therefore, the eight-celled stage of the 
angiosperm embryo-sac is homologous with 
the endosperm of the gymnosperms, then 
all the cells are potential eggs. The func- 
tional egg is at the micropylar end of 
the embryo-sac, because the chances for its 
being fertilized here are greater. This is 
true of the synergids also when they become 
functional eggs. The antipodals probably 
appear in this rdle very rarely. Neverthe- 
less, potentially they are eggs, or greatly re- 
duced archegonia. If this be so, then an 
embryo developing from an unfertilized 
autipodal cell would fall in the category of 
parthenogenesis, instead of apogamy. 

This, however, may be drawing the line 
very fine, and I am not so much concerned 
with that fine distinction as I am with the 
probable origin of the embryo-sac. Since the 
embryo-sac has been recognized as the fe- 
male prothallium of angiosperms, it is natu- 
ral that there should be an effort to interpret 
it as a derivative froma macrospore. It is 
derived, according to the different interpre- 
tations of its homologies, from a different 
number of macrospores. 

According to the Vesque theory, it con- 
sists of eight macrospores derived from two 
cells of the axile row, a fusion of two-spore 
mother cells. According to the theory pro- 
posed by Mann it consists of four macro- 
spores and is derived from a single cell of 
the axile row, regarded as a spore mother 
cell (sporocyte). According to the theory 
suggested by Marshall Ward, it consists of 
two macrospores, each representing a pro- 
thallium of four nuclei, the two spores de- 
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rived from the third cell in the axile row by 
a division in which no cross wall is formed. 
This cell of the axile row then would rep- 
resent a one-half spore mother cell, or if the 
number of divisions from the primary mother 
cell be taken into account it would represent a 
single spore. 

The theory that it consisted of eight 
spores was shown long ago by Guinard 
(’81) to be untenable. It necessitated the 
fusion of two spore mother cells. Vesque 
had little in support of his theory, since he 
considered the embryo-sac to be formed by 
a fusion of the two upper cells of the axile 
row, while as a matter of fact.the embryo- 
sac arises from the lower cell in all except 
a very few cases. Although Marshall Ward 
found no evidence of a cell wall separating 
the two nuclei in the first division of the 
embryo-sac mother cell, he regarded these 
as representing two cells of the axile row. 

There have been recent attempts to show 
that the embryo-sac in some cases is de- 
rived by a fusion of two cells of the axile 
row, where a weak or temporary cell wall 
is formed after the division of the nucleus 
(Wiegand, ’98, in OConvallaria). This, 
however, is more properly to be classed 
with the phenomenon so often exhibited in 
free-cell formation, where a temporary cell 
plate is laid down to be soon dissolved, and 
as often occurs in the first division of 
the pollen mother cell of different plants. 
Guinard (’81), in addition to citing this 
phenomenon as evidence that the embryo- 
sac is not formed by a fusion of two cells, 
adduces other strong evidence against it. 
In Agraphis patula (Mellink, ’80) the axile 
row consists of two cells and the upper cell 
forms the embryo-sac, as Campbell (’99) has 
recently shown to be the case in Peperomia 
pellucida, while in Caltha, according to 
Mottier (95), with a three-celled axile 
row, the upper one sometimes forms the 
embryo-sac. In Narcissus tazetta (Mellink, 
80) there are two cells in the axile row. 
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The nucleus of the upper one undergoes 
repeated division without, however, form- 
ing the embryo-sac, which develops from 
the lower cell. Fischer (’80) reports a 
similar case in WMelica nutans with an axile 
row of three cells ; the two upper ones each 
contain two nuclei, and yet the embryo-sac 
is developed from the lower. Similar cases 
Guinard (’80) found in Cercis, Phaseolus, 
Erythrina, Miss McKenney (’98) in Scilla, 
and Wiegand in Convallaria (1900). The 
cells of the axile row with several nuclei, 
Guinard points out, are undeveloped em- 
bryo-sacs. Their nuclei divide several times 
in adjacent cells, but the intervening walls 
do not dissolve and permit the fusion of the 
two cells of the axile row to form the em- 
bryo-sac, which is always developed from a 
single cell. Other examples are known, 
like that shown by Strasburger in Rosa li- 
vida, Benson in Fagus and Carpinus, where 
several embryo-sacs side by side, or one above the 
other, begin to develop and attain considerable 
size, but do not fuse. 

The weight of evidence then goes to show 
that the embryo-sac is developed from a 
single cell of the axile row, though this row 
may consist of but a single subepidermal 
cell, as in Lilium, Tulipa, etc., or of two, 
three, or four cells, as in other types. 

If this single cell, the mother cell of the 
embryo-sac, or macrospore, is the homologue 
of a spore in a strict morphological sense it 
would be necessary to show that it is de- 
rived by the same, or similar, processes of 
development. In those plants where the 
axile row consists of four cells, the cells 
might be regarded as tetrads, or spores, one 
of which develops the embryo-sac, while 
the others degenerate. But their axile ar- 
rangement, so constant in all spermaphytes, 
is against that supposition, and indicates 
that the course of development of these 
cells is more in keeping with the develop- 
ment of adjacent nucellar tissue. The ax- 
ile arrangement itself, however, would not 
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constitute a bar to their homology as spores. 
But in plants where the axile row consists 
of but two cells, or one cell, not even such 
a slight suggestion of their homology with 
spores is presented. 

80 far as investigation has been made, 
there is evidence that the development of 
spores in the bryophytes and pteridophytes, 
and in the development of the pollen in the 
spermaphytes, from a mother cell, is accom- 
panied by nuclear phenomena known under 
the head of reduction of the chromosomes. It 
has been suggested that the reduction of the 
chromosomes in the formation of the em- 
bryo-sac might be employed as a criterion to 
determine what constitutes the spores. The 
facts, however, which have been obtained in 
the few cases investigated do not offer any 
more hopeful evidence as to the identity of 
the spores. In Lilium, and other observed 
cases, where the single cell develops directly 
into the embryo-sac, the reduction takes 
place in the first division. In other cases 
where an axile row of two, three or four cells 
is formed, the reduction of the chromosomes, 
80 far as I know, always takes place in the 
primary mother cell of these, several cell 
divisions removed from the beginning of 
the embryo-sac. This is what we should 
expect, since this cell undergoes a matura- 
tion period prior to the formation of the 
axile row. So, whatever criterion we em- 
ploy to determine the identity of the spores, 
we are led to irreconcilable confusion ; 
either that the embryo-sac just prior to fer- 
tilization consists of 1, 2, 4 or 8 spores, or 
that it is developed. in some plants from a 
spore representing one-fourth of a mother 
cell or sporocyte; in other plants from one- 
half of a mother cell, and in still others 
from the entire mother cell. 

It is clear then that there do not exist 
here spores in the sense in which they are 
represented in the pteridophytes, or in the 
microspores of the spermaphytes ; neither 
in actual form, nor according to processes 
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of development. How then does the em- 
bryo-sac of angiosperms arise? It arises 
directly from the nucellar (sporangial) 
tissues or from the archesporium, without 
the intervention of spores. In the pterido- 
phytes such phenomena are classed under 
the head of apospory. The origin of the em- 
bryo-sac directly from sporangial tissue, 
considered only from the standpoint of the 
absence of spores, would also fall under the 
general category of apospory. But apos- 
pory merely does not indicate the real 
morphological significance of its derivation. 
It is to be interpreted as an adaptation of 
the plant in developmental processes under 
the influence of the changed and peculiar 
environment of the gametophyte, which has 
become so general in the angiosperms, and 
probably in the gymnosperms also. 

There is no longer any need of spores, as 
such, in the development of the female 
prothallium of angiosperms. Where spores 
exist, as such, they exist for the purpose of 
distribution of the plants, as in the bryo- 
phytes and pteridophytes; in the sperma- 
phytes for the distribution of the male 
prothallia, so that they may be lodged in a 
position where the sperm cells may reach 
the egg. There is a law in the evolution of 
organisms and organs, that when an organ 
or structure is no longer needed as such, 
it tends to disappear. Spores are not 
needed in the development of the embryo- 
sac. They are therefore cut out of the 
cycle of development, and the embryo-sac, 
or gametophyte arises directly from the 
tissue of the sporophyte. 

In suggesting that the origin of the 
embryo-sac is a kind of apospory, we do not 
mean that it is phylogenetically connected 
with cases of apospory in earlier forms, nor 
that it is derived from them, nor that apos- 
pory as a phenomenon is continuous through 
groups. Wesimply mean that there has been 
a shortening in the process of development 
here, before the formation of the spores, 
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just as there has been a shortening after 
the beginning of the gametophyte, and it 
has gone so far that the spore, as such, 1%. ¢., 
a spore which is formed by the accompani- 
ment of the same phenomena which we 
know to prevail universally where we can 
recognize a definite spore, is wanting. 

There is no need that such a spore or 
cell should be formed, because the necessity 
for it has disappeared. A cell, however, is 
formed which is not the morphological 
equivalent of a spore, but is the physiolog- 
ical equivalent, and develops the embryo- 
sac. The process is shortened so that the 
spore is cut out, and perhaps the mother 
cell forms the embryo-sac directly, a new 
development of a prothallium, or body 
functioning as such, directly from sporog- 
enous tissue. : 

If Vines’ suggestion (Student’s Text- 
Book of Botany) that in Asclepias each cell 
of the pollinium is a mother cell, is correct, 
we should have a similar shortening pro- 
cess in the development of the male gameto- 
phyte. But this suggestion may not, 
possibly, be supported by the facts when 
we know the course of development of the 
pollinium and sperm cells in Aseclepias. But 
we can conceive of a hypothetical case 
where a mechanism might arise for trans- 
porting the archesporium from an anther 
to the pistil bodily, and that the reduction 
in the anther had consequently gone so far 
that the tetrad divisions of the mother cell 
to form spores had ceased, now that there 
ig no need for the individual and separate 
spore. The cell of thearchesporium might 
form the pollen tube or male prothallium 
directly, cutting out the spore. This would 
be apospory so far as the loss of the spore 
is concerned. Its significance, however, 
would be greater. It would represent a 
new attainment in the evolution of the 
male gametophyte, quite independent of 
any phylogenetic relation to processes of 
development in earlier gametophytes. 
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The condition of things, however, in the 
ovule is very different from what itis in the 
anther, because early in the evolution of 
the spermaphytes the necessity for a defi- 
nite spore for distribution disappeared, as 
the ovule retained the gametophyte within 
its nucellar tissue. The time has been long 
enough for the complete elimination of the 
spore. But in the case of the anther or 
microsporangium, the process has perhaps 
only begun; or perhaps it would be better 
to say that the conditions are being ushered 
in, in some cases where pollinia are formed, 
which in time may result in the elimination 
of the microspore from some of these forms. 

In the elimination of the spore from the 
macrosporangium of the spermaphytes, they 
have arrived at a new morphological at- 
tainment, the development of the embryo- 
sac or gametophyte, directly from the arche- 
sporium or nucellus. The gametophyte of 
the angiosperms is very simple and rudi- 
mentary compared with that even of the 
gymnosperms, a few free cells, perhaps all 
of them potential eggs. Being free and few 
of them, they are in intimate relation with 
each other and are more subject to the sec- 
ondary influences of fertilization than the 
endosperm cells of gymnosperms are. 

Perhaps, for this reason, the angiosperms 
have arrived at a second and more remark- 
able morphological attainment, in the de- 
velopment of the second endosperm subse- 
quent to fertilization. The interpretation of 
this may lie partly in the results of ‘double 
fertilization,’ and related phenomena, when 
the second sperm sometimes unites with 
one of the potential eggs, or with the 
‘endosperm nucleus’ to form the second 
endosperm, or may possibly itself some- 
times form a separate endosperm. It is 
well known that in the pteridophytes and 
gymnosperms often several eggs are ferti- 
lized in one prothallium, and several em- 
bryos begin to develop. Finally one of 
them usually outstrips the others, which 
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then atrophy. In the angiosperm embryo- 
sac the potential eggs are all free and so 
situated that they are immediately and pro- 
foundly influenced by fertilization of the 
‘privileged’ egg. 

The endosperm nucleus, or one of the 
other potential eggs, being fertilized by the 
second sperm, may be so immediately influ- 
enced that, instead of developing into an 
embryo which in ashort time would be out- 
grownand destroyed, it is directed into a new 
channel of development, which has resulted 
in the evolution of a new plant generation 
to be utilized as a nutrition body by the 
privileged embryo. If the secondary influ- 
ences of fertilization in angiosperms have 
acted somewhat in this way, it might ac- 
count not only for the retarded develop- 
ment of the so-called ‘endosperm’ in the 
angiosperms, but also for some of the phe- 
nomena known under the expression Xenia. 

* Guo. F. Arkinson. 


NATURAL HISTORY WORK AT THE MARINE 
BIOLOGICAL LABORATORY, WOOD'S HOLL. 

Narurat history has been a growing ele- 
ment in the work of the Biological Labora- 
tory at Wood’s Holl. All departments rep- 
resented at the Laboratory have made con- 
tributions in this field. Life histories have 
been studied principally in connection with 
embryological research, as, for example, in 
Conklin’s work on ‘ Crepidula,’ Lillie’s on 
‘Unio,’ Mead’s on ‘Annelids,’ Foot’s on 
“Allolobophora,’ Clapp’s on the ‘ Toad-fish,’ 
Patten’s on ‘ Limulus,’ Wheeler’s on ‘In- 
sects,’ Watasé’s on the ‘Fireflies,’ ete. 
Within the last few years natural history 
studies have acquired wider and more in- 
dependent interests with us. Animal be- 
havior has engaged the attention of a num- 
ber of investigators, led by Loeb, Wheeler, 
Thorndike and others. The demand for 
instruction followed the development of 
various lines of research, and the courses 
in general physiology and animal psy- 
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chology were, so to speak, spontaneous 
inevitables. The course in nature study, 
introduced for the first time last summer, 
furnished a typical illustration of the con- 
vergence of interests now cooperating at the 
Laboratory. Although the class only num- 
bered fifteen members, over thirty investi- 
gators contributed to the instruction given, 
and a large share of the lectures, laboratory 
work and field studies were of the nature 
of research. Indeed, problems and demon- 
strations drawn from original work actually 
in progress, and presented by the investi- 
gators themselves, characterized the course 
throughout. 

In the further development of this course 
in natural history, we are looking forward 
to hoped-for facilities far beyond our pres- 
ent realizations. The creation of a Natural 
History Farm at Wood’s Holl may be 
somewhat remote still, nevertheless the pro- 
ject is entertained, and a small step has al- 
ready been taken in anticipation. The 
columbarium now under cultivation is, I 
venture to hope, the first instalment of such 
afarm. This collection of pigeons, already 
the largest of the kind in existence, and 
rapidly increasing by accessions from all 
parts of the world, was undertaken with 
several ends in view. The pigeon group, 
containing between four and five hundred 
wild species, and not less than one hun- 
dred and fifty domestic species or vari- 
eties, offers one of the most favorable fields 
for the comparative study of variation and 
for experimentation in dealing with the 
problems of heredity and evolution. While 
the principal aim in making the collection 
was the investigation of problems, the farm 
project has been kept steadily in view. 
The columbarium would form one section 
of the farm, and exemplify its uses and 
unique advantages for every side of natural 
history. 

Ever since the second birth of natural 
history in Darwin’s ‘Origin of Species,’ 
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the need of experimental work on living 
animals has been clearly seen. The two 
elements of success in such work are con- 
trol and continuity. Both elements would 
be secured in an institution that combined 
efficiently organized laboratories and a 
farm stocked, manned and equipped for ex- 
perimental research. 

The idea of such an institution was elab- 
orated a long time ago in the ‘New Atlantis,’ 
in which is described a model college and 
farm instituted for the experimental study 
and interpretation of nature. This model 
was esteemed too vast and high for 
imitation, and the great and marvelous 
things it promised only served to empha- 
size its dreamland picturesqueness. It was 
only after the doctrine of Natural Selection 
had taken a deep hold of the scientific 
world, that Lord Bacon’s dream found an 
echo in the schemes proposed independ- 
ently by Romanes and Varigny. 

The question of the transmutation of 
species stood foremost in the minds of 
these naturalists, and it seemed as if the 
world would never be quite convinced with- 
out experimental tests of a crucial kind. 
For such tests is was obvious that plants 
and animals must be studied as living 
things; that the conditions of life and 
propagation must be such as could be pre- 
cisely defined and made to vary in ways 
admitting of control; and that the work 
must be carried continuously forward from 
year to year. Out of these requirements 
arose the idea of an experimental farm. 

General biology, or modern natural his- 
tory, is now seen to stand in pressing need 


_of something like the model college of 


Bacon’s Nova Atlantis, embracing not only 
an experimental farm, but also laboratories 
and a strong body of investigators with a 
competent staff of assistants. Naturalists 
everywhere appear to be fully awake to 
this important need, and Professor Mel- 
dola (Nature, Feb. 13, 1896) did not ex- 
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press too strongly the general conviction 
when he declared—‘‘ The one great desid- 
eratum of modern biology is an experiment 
station where protracted observations can 
be carried on year after year on living ani- 
mals.” 

The ideal plan would certainly make the 
farm an integral part of a natural history 
institute, according to the idea of the Ba- 
conian model; and herein may be seen the 
propriety of the name, ‘ Baconian Institute 
of Experimental Evolution,’ proposed for 
such a foundation by Professor Osborn.* 

An institute organized to meet the com- 
mon needs of naturalists, and supported as 
a biological center—conditions approxi- 
mated at Woods Holl—would obviously 
supply a strong combination of forces, and 
so ensure to a natural history farm its 
higher utilities as a source of scientific dis- 
covery and of unparalleled facilities for in- 


struction. 
C. O. WHITMAN. 


CHRISTIAN FREDERIK LUTKEN. + 

Tue death of Professor Lutken of Copen- 
hagen removes one of the last of that band 
of eminent zoologists whose long and active 
lives cast such luster on the Scandinavian 
countries throughout the last century. 

Christian Frederik Lutken was born in 
Sor on October 4, 1827, the son of Pro- 
fessor Johannes Christian Liitken, Reader 
in Philosophy at the Academy there. It 
was during his last year’s study at the 
Academy, which he entered in 1844, that 
young Lutken was induced by the lectures 
of Hauch and Steenstrup to turn seriously 
to zoology ; and this he pursued when he 
passed to the University of Copenhagen in 
1846. There he came in contact with 
Liebmann, Forchhammer, Ibsen, Eschircht, 

** From the Greeks to Darwin,’ p. 93. 

{| Much of the personal matter in this notice is 
gleaned from an article by H. F. E. Jungersen in 
Iilustreret Tidende (Copenhagen) for February 17th, 
The article is accompanied by an excellent portrait. 
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H. C. Oersted, and ‘again Steenstrup, who 
was in the same year appointed professor of 
zoology at the University. Liitken’s zoo- 
logical studies were, however, interrupted by 
the troubles of 1849-50 (first Schleswig- 
Holstein war), when he served as a volun- 
teer and took part in the battles of Ullerup 
and Isted. He was accorded permission to 
complete and publish his first scientific 
work during the winter 1849-50, and in 
1852 finally left the army to fill a place as 
assistant in the Zoological Museum of the 
University, taking the degree of Magister 
in the following year. The position at the 
small University Museum was neither as- 
sured nor well paid, but it was improved 
some ten years later, when the Royal 
Museum was joined with that of the Univer- 
sity to form the existing Museum of Natural 
History, in the second division of which 
(dealing with fish and lower animals, ex- 
cept Arthropoda) Litken served as assist- 
ant to Steenstrup. It was not till the 
death of J. Reinhart in 1882 that he ob- 
tained an independent appointment as In- 
spector of the First Division, which was 
now made toinclude all vertebrates. After 
Steenstrup’s retirement, on January 28, 
1885, Lutken was appointed professor of 
zoology at the University and thus became 
chairman of the Museum Board, while he 
continued to direct the Division of Verte- 
brata. In 1885 he married his cousin 
Mathea Elizabeth Miller, who died in 1890, 
leaving no children. Some five years later 
Lutken’s own energies began to yield to 
attacks of illness; in the summer of 1898 
he had a paralytic stroke from which he 
never recovered; he therefore retired from 
his official posts at the beginning of 1899, 
and after a long struggle finally succumbed 
on the 6th of February at the age of 73. 

Liitken’s labors fall under the heads of 
museum work, education and descriptive 
zoology. 

The Zoological Museum of Copenhagen, 
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with which he was connected for 47 years, 
is greatly indebted to his organizing power, 
and was constantly benefited by the friendly 
relations that he maintained with his col- 
leagues in otherlands. This was the branch 
of his work for which he was peculiarly 
fitted by his patience and accuracy, and 
to which he was most attracted. Among 
the gifts which, from very slender means, 
he contrived to make to the museum may 
be mentioned a valuable collection of fossil 
mammals. 

For a teacher, and particularly a lec- 
turer, Lutken was less qualified. His man- 
ner was reserved and unsympathetic, his 
style too literary. These defects were 
scarcely counterbalanced by the thorough- 
ness with which he prepared his lectures. 
His great text-book, ‘Dyre-riget, ’ published 
in 1855, was stuffed full of facts, laboriously 
collected and verified, but lacked the sim- 
plicity required in an educational work. 
This fault was remedied in the briefer man- 
uals familiar throughout Danish schools as 
“Lutkens, Nos. 2 and 8.’ Indeed, as a 
writer for the public, Lutken could be clear 

enough. In addition to many popular 
sketches of animal life, he, together with C. 
Fogh and Chr. Vaupell, edited the ‘ Tid- 
skrift for populeere Fremstillinger af Natur- 
videnskaben,’ which had a remarkably 
long life for a magazine of that nature, 
namely from 1854 to 1883. This literary 
interest took him away from the open-air 
studies of marine zoology that he had be- 
gun in his student days, while his museum 
duties led him still more to the ‘ dry bones’ 
of his subject. Recognizing his own defi- 
ciencies, he succeeded in obtaining an an- 
nual grant for the founding of a Biological 
Station, where, under the guidance of 
younger men, his students could take a 
biological course. As a member of the 
Fishery Board also he successfully urged 
on the Government the need for a detailed 
study of the natural conditions of Danish 
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waters before any legislation could be ef- 
fective. 

As a museum assistant Liitken’s techni- 
cal zoological writings were inevitably con- 
fined to the description and classification of 
the material in his charge. Corals, jelly- 
fish, crustaceans, isopods, annelids, ascid- 
ians, blindworms, all came beneath his 
survey, but his chief work lay among 
echinoderms and fishes. In the former 
group his doctoral thesis ‘On the Echino- 
dermata of Greenland, and the geographi- 
cal and bathymetric distribution of that 
class in northern seas’ (1857) holds a 
foremost place. He wrote also on starfish, 
sea-urchins and West Indian crinoids, but 
his chief systematic work was done on the 
ophiurids. In this department he has of 
late found an able fellow-worker in Dr. Th. 
Mortensen. In ichthyology his earliest 
work of importance was on the classifica- 
tion of the Ganoids, the complete memoir 
appearing in ‘ Paleontographica’ (1873-75). 
While describing and classifying the nu- 
merous fish that came to him from all 
parts, but chiefly from northern seas, he 
was by no means unmindful of wider ques- 
tions, as was proved by his most important 
work ‘Spolia Atlantica,’ of which the first 
part, published in 1880, discussed the 
changes of form in fish during their growth 
and development. The second part, issued 
in 1892, dealt with the distribution of the 
phosphorescent patches in certain deep-sea 
fishes, and is thus alluded to by Goode 
and Bean in ‘ Oceanic Ichthyology’: “ Dr. 
Lutken’s masterly and exhaustive paper 
on the Scopelids of the Zoological Museum 
of the University of Copenhagen * * * 
has rendered it necessary to completely re- 
vise Our opinions upon the relations of the 
species.” 

All Liutken’s work, like that of so many 
of his Scandinavian contemporaries, was 
marked by thoroughness, accuracy and a 
wide knowledge of previous writings. Al- 
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though well acquainted with foreign lan- 
guages and a writer of good English (as 
proved by his contributions to the Zoolog- 
ical Record from 1872 to 1878, and by his ad- 
mirable article on Steenstrup in Natural 
Science for September (1897), he preferred, 
as a rule, to publish in his native language. 
This, while a benefit to the Danish school, 
has not prevented foreign zoologists from 
recognizing the value of Lutken’s work; 
abstracts have appeared in many English 
and ether journals, and honors have been 
showered on the author. His death causes 
a vacaney in such societies as the Royal, 
Linnean and Zoological Societies of Lon- 
don, the Imperial Academy of Sciences of 
St. Petersburg, the Imperial and Royal 
Zoological and Botanical Society of Vienna, 
the Boston Society of Natural History and 
avast number for whose names we have 
no space. 

Lutken was a tall and handsome man of 
the fair Danish type, with a keen blue eye. 
His upright and somewhat stiff demeanor 
might be a reminiscence of his military 
service. But his reserve did not prevent 
one from seeing the thorough worth and 
single-mindedness of his life and thought, 
nor did it check his really kind disposition, 
as experienced not only by his family and 
closer friends, but by every foreign visitor 
to him in his Museum at Copenhagen, and 
every correspondent who sought his aid. 

12, AAs 1B. 


SCIENTIFIC BOOKS. 


PROGRESS OF FOREST MANAGEMENT IN THE 
ADIRONDACKS. * 


THE recent report of the Director of the New 
York State College of Forestry and the College 
Forest in the Adirondacks is a document of 
more than ordinary interest, dealing as it does 
with questions that are now engaging the at- 
tention of the legislatures of several States and 

* Third Annual Report of the Director of the New 


York State College of Forestry, Ithaca, N. Y., March, 
1901. 
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to which much thought is being given by citi- 
zens who are interested in the public welfare. 

As shown by the report, the number of stu- 
dents has increased from four, the number 
three years ago, to twenty-five and, in addi- 
tion to these regular students, there are regis- 
tered twenty-nine from the Colleges of Archi- 
tecture, Civil Engineering and Agriculture. 
The five students who went out from the school 
last year have found satisfactory employment, 
three with the Forestry Division of the United 
States Department of Agriculture, one with a 
lumberman’s firm and one with the Forest, 
Fish and Game Commission of the State of New 
York, 

In addition to the work of the three profess- 
ors of forestry, many of the professors and in- 
structors in other Colleges of Cornell University 
have aided in giving instruction, and lectures 
on fish culture have been given by Dr. B. W. 
Evermann, of the United States Fish Commis- 
sion, and a short course in practical timber- 
estimating was given at Axton by Mr. C. P. 
Whitney, a well-known estimator, while courses 
on marketing the forest crop, as well as special 
courses in law and engineering, have been ar- 
ranged for. 

The plan of requiring practical work of the 
junior and senior classes in the College Forest 
has proved satisfactory and has become a per- 
manent arrangement. The work embraces in- 
spection of logging operations, timher estimat- 
ing and measuring, surveying and locating 
roads, nursery work and, planting, marking 
trees for cutting, practical work in the sugar 
orchard, and excursions to fishing grounds and 
hatchery. 

Aside from this, the distinctively educational 
work of the College, the problem of the man- 


’ agement, development and satisfactory utiliza- 


tion of the forest property — thirty thousand 
acres in the Adirondacks—with which the Col- 
lege is entrusted has ‘been fairly met. It in- 
volves securing a market for the wood, much of 
it already past maturity and rapidly deteriorat- 
ing, and the perpetual renewal of the forest by 
planting or natural regeneration, so as to pro- 
vide both for future cutting and improvement 
of the property. The widely different condi- 
tions under which European forestry is prac- 
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ticed make it an impossible guide in the 
present case, except as to principles, while the 
manner of their application has taken perforce 
the form of original experimental study of a 
most difficult problem. 

The director ably defends the policy of har- 
vesting the crop as carried out at the College 
Forest, a policy made possible by special legis- 
lation, which has permitted the entering into 
contracts for the disposal of the old and de- 
crepit hardwoods forming the bulk of the culled 
forest. Such contract has been made with the 
Brooklyn Cooperage Company, under which a 
stave and heading factory and a wood alcohol 
plant are being erected at Tupper Lake and con- 
nected by rail with the College forest. The 
prices obtained are fair market rates, better 
than private owners of similar property in the 
Adirondacks have been able to get the present 
year, and the experiment, in spite of an unusu- 
ally unfavorable winter, promises to be self- 
supporting. It is expected that about 50 per 
cent. of the area cut over during the time cov- 
ered by the report will have to be planted. 
White pine and Norway spruce will be em- 
ployed, using both plants and seeds, and adding 
elm and ash, with a few other species. 

Various important questions have arisen in 
connection with the actual and possible yield 
of Adirondack hardwoods, and these, together 
with the ideals and practical limitations of 
American forestry, are carefully discussed. It 
is shown that the American market is the essen- 
tial factor which makes the practice of forestry 
as a business different in the United States from 
that of Germany, and that this, again, is due 
to the difference in density and distribution of 
population. Accordingly, the German wood 
market is mostly local, steady and continuous. 
A sustained annual yield is the best business 
policy, and a thorough utilization down to the 
small brush is possible through local consump- 
tion by the dense poor population. The Ameri- 
can wood market, on the other hand, is essen- 
tially continental; the harvest is transported 
to centers of consumption, and cheap transpor- 
tation over long distances is the keynote of 
marketing it profitably. This requirement in 
many districts rules out a thorough utilization 
of the product, and inferior parts of the har- 
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vest must be left unused. Hence a realization 
of the theoretically ‘normal forest’ with a so- 
called ‘sustained yield’ is at present impracti- 
cable in America from a business point of view. 
And, moreover, unfair systems of taxation dis- 
courage the attempts at such management that 
otherwise might be made. The working plan 
of the College, therefore—carrying out the aim 
of the management to attain the best that is 
attainable under existing conditions—is simply 
to remove the old crop as fast as the market 
and practical considerations permit, and replace 
it by a crop of better composition and promise ; 
that is, to practice silviculture. 

The basis of an American system of forestry is 
summed up in three primary essentials : 

1. Better protection of forest property, in- 
cluding rational methods of taxation—a subject 
of legislation. 

2. More thorough utilization of the forest 
crop—a subject of wood technology and de- 
velopment of means of transportation and har- 
vesting. 

8. Silvicultural methods of harvesting, so as 
to produce a desirable new crop, or else artificial 
reforestation—the main concern of forestry. 

Planting operations on burnt areas have been 
continued and there are now ninety-five acres 
planted, chiefly with white pine, Douglas spruce 
and Norway spruce, the last named having thus 
far proved most satisfactory as to cheapness, 
rapidity of growth and endurance of drought 
and frost. Two nurseries have been established 
in which already about a million seedlings of 
various conifers have been raised for use in 
planting and for experiments in acclimatization. 
An experienced forester, whose professional 
education was had in Switzerland, is in charge 
of all the technical work, such as supervision of 
felling, planting and nursery work, conducting 
of experiments, collecting of data and statistics, 
and making reports, while the purely business 
arrangements, such as hiring of labor, purchase 
and sale of materials, care of property, and the 
book-keeping and sealing are in charge of a 
superintendent familiar with such duties. A 
logging foreman of experience is in charge of 
the crew and camp, supervising the labor. The 
College is now in a position to dispose annually 
of upwards of 15,000 cords of wood for fuel and 
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the retort, and from 2,000,000 to 4,000,000 feet 
of logs. The fullest possible utilization of the 
entire product down to the branchwood, two 
inches in diameter, has been accomplished, and 
even the brushwood has been employed to some 
extent in the production of wood alcohol and in 
other ways. 

That so extensive a series of operations 
should have been embodied in an actual sys- 
tem of forestry, for which there are no existing 
models, that a market should have been created 
and the experiment conducted with good pros- 
pect of being self-supporting from the start; 
that in a country thus far without schools of 
forestry that could be drawn upon for trained 
men, and with the practical difficulties attend- 
ing the importation of foreign specialists, it has 
been possible to equip and conduct such a 
school and forest, is sufficient testimony to the 
ability of the director, who, in the face of extraor- 
dinary difficulties, has successfully conducted 
an undertaking never before attempted, and 
one of immense importance and promise. 

Aside from its value to the State of New 
York, which has liberally maintained it, the 
establishment of the school and the College 
Forest is a matter of great moment to such 
other States as are immediately concerned with 
forestry problems and are contemplating neces- 
sary legislation. V. M. SPALDING. 


Zoological Results based on Material from New 
Britain, New Guinea, Loyalty Islands and else- 
where, collected during the years 1895, 1896 
and 1897, by Arthur Willey. Cambridge, 
Eng., the University Press. 4to. Part IV. 
1900. Pp. viii 174; pls. 20. 

The fourth part of Dr. Willey’s ‘ Zoological 
Results’ contains ten contributions covering a 
wide range of topics. The first is by J. S. 
Gardiner and deals witha supposed new species 
of coral, Cenopsammia willeyi. A very full 
description of the anatomy of this animal is 
given and some interesting conclusions concern- 
ing its germ layers are drawn. The actinozoa 
are usually described as covered externally 
with ectoderm, which at the mouth is reflected 
inward so as to line the gullet. From the inner 
end of the gullet the ectoderm is continued as 
mesenteric filaments over the free edges of the 
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mesenteries. The walls of the gastrovascular 
cavity are usually said to be lined with ento- 
derm. Gardiner points out that digestion does 
not take place in the gastrovascular cavity of 
these animals, but in the so-called gullet whose 
deep end is imperfectly closed by the mesenteric 
filaments. The cell lining of the gastrovascular 
spaces, instead of being concerned with diges- 
tion is made up of epithelial muscle cells and 
of genital cells. These conditions have led 
Gardiner to redefine the limits of the germ 
layers in the anthozoa. The layer covering 
the exterior of the animal is the ectoderm. At 
the mouth the ectoderm is continuous with the 
layer lining the gullet and giving rise to the 
mesenteric filaments. As these are the parts 
chiefly concerned in digestion, this layer is the 
entoderm. The lining of the gastrovascular 
cavity, muscular and reproductive in character, 
is the mesoderm. Thus the actinozoan is not a 
diplo-blastic, but a truly triplo-blastic animal. 

The paper is well illustrated and the two 
text figures which show the relations of the 
calcareous skeleton to the soft parts in Cenop- 
sammia will be welcomed by teachers in general 
as well as by students of the corals. 

The second contribution is a report on the 
insects of New Britain, by D. Sharp. It consists 
of notes on some fifteen species of beetles, and 
on several bees, wasps, and flies. One of the 
wasps collected, probably Polistes colonicus, 
had the strange habit of laying several eggs in 
a cell, though in the end only one mature in- 
sect emerged from each cell. How the super- 
numerary larvee were disposed of and whether 
this habit was an individual peculiarity or a 
characteristic of the species were not deter- 
mined. 

Borradaile’s account of the crustaceans shows 
that eighty-two species of stomatopods and 
macrurans were collected and that twenty of 
these were new to science. 

The slugs were studied by W. H. Collinge, 
from whose work it appears that six species 
were found, two of which were new. One of 
these, Veronicella’ willeyi, is made the basis of 
a full anatomical study. 

According to E. G. Philipps sixty-three species 
of Polyzoa were collected, of which nine were 
new. lL. R. Thornely notes thirteen species of 
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hydroids, ten of which have never before been 
described. 

J. J. Lister presents an extended report on a 
peculiar hard white organism found growing on 
dead coral in thirty-five fathoms of water. It 
was made up of acontinuous skeleton of solid 
polyhedral elements penetrated by a system of 
anastomosing canals; these were lined with 
soft tissue and were open to the exterior. The 
soft tissue contained here and there what seemed 
to be large unsegmented eggs and other masses 
which had the appearance of parenchymular 
larve. Taking all these peculiarities into ac- 
count, the author believed the organism to be a 
sponge, but of so unusual a structure as to justify 
the erection of a new family for its reception. 
The species is called Astrosclera willeyana, and 
the family Astroscleride. 

A series of embryo mound birds and one 
hatched nestling are reported on by W. P. 
Pycraft. The feather tracts of the embryo and 
the nestling plumage are described in detail. 
The birds are able to fly almost upon hatching, 
and this has led to the idea that they were at 
once provided with adult plumage. Pyeraft 
points out that their plumage is not adult, 
though it is also not true nestling down. 

S. J. Hickson and I. L. Hiles report on cer- 
tain of the octocorallia, two species of Stolonifera 
and twenty species of Alcyonaria, three of which 
are new. The Xeniide are described by J. H. 
Ashworth. Of the sixteen known species of 
soft corals belonging to this genus, Dr. Wil- 
ley’s collection contained representatives of 
four, as well as material upon which the descrip- 
tion of a new species is based. 

G. H. PARKER. 


The Austin [Texas| Dam. By ‘THomas U. 
TAYLOR. Water-Supply and Irrigation papers 
of the United States Geological Survey, 
No. 40. Washington, Government Printing 
Office. 1900. Pp. 52, pl. xvi. 

In this publication Professor Taylor, of the 
Engineering Department of the University of 
Texas, gives an account of the inception, 
pbuilding, and failure of the ‘Austin Dam,’ a 
municipal undertaking for the purpose of con- 
trolling the water supply of the Colorado River. 

The first foundation stone was laid May 5, 
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1891, and the disaster, due to an unprecedented 
flood, occurred April 7, 1900. 

As remarked by Mr. F. H. Newell, in his 
letter of transmittal, ‘‘There are many useful 
lessons to be drawn from the history of such an 
enterprise, for it often happens that failure is 
more instructive than success. Throughout 
the United Statesmany communities are now 
discussing the utilization of water power for 
irrigation and other industrial purposes, and 
they may be saved from mistakes or be led 
to adopt precautionary measures by a clear 
understanding of the causes of the disasters 
which have occurred through the neglect of 
certain precautions.”’ 

The scope of the paper may be seen from the 
following general headings : Introduction, 
Preliminary Projects, Construction of Dam, 
Leak under Head Gate, Flow of Colorado 
River, Economic Asp2ct, Silting of Lake Mc- 
Donald (the body of water back of the dam), 
Failure of the Dam. The illustrations are 
both numerous and excellent, some being 
from photographs taken immediately after the 
accident. 

Among the errors pointed out are the follow- 
ing: That the minimum flow of the river had 
been greatly overestimated, hence the power 
developed upon the completion of the dam fell 
far short of that hoped for; that evaporation 
asa factor had almost been lost sight of, that 
the engineers in charge of the work of con- 
struction (the dam cost $611,345.29) had been 
hampered and interfered with in the prosecution 
of their labors ; and that the geologic conditions 
prevailing at the site had been ignored. To 
these errors are attributed the failure of the 
enterprise to meet the expectations of the pub- 
lic and its failure as an engineering feat. 

While Professor Taylor’s paper is of the 
greatest interest to the engineering profession, 
there is much of value in other lines, as, for 
instance, the carefully conducted investigation 
of the silting up of Lake McDonald. 


FREDERIC W. SIMONDS. 
February 19, 1901. 


SCIENTIFIC JOURNALS AND ARTICLES. 
Tur American Geologist for January contains 
an article by S. E. Bishop on ‘ Brevity of Tuff 
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Cone Eruptions.’ The discussion is devoted 
principally to the formation of the cone Leahi, 
or Diamond Head, in Honolulu, which the 
author claims, and attempts to prove, was 
formed by an extremely rapid projection aloft 
of its material for a few hours, ceasing sud- 
denly and finally. The article is accompanied 
by a plate. ‘ Possible new Coal-Plants, etc., in 
Coal,’ Part III., by W. 8. Grisley, Erie, Pa. 
The writer describes and figures about fifty 


fossils which he thinks may be coal plants- 


hitherto undescribed. Most of the forms de- 
scribed come from a coal bed in Iowa. Mr. 
John Dresser discussed the ‘ Petography of 
Mount Oxford,’a large igneous mass in the 
Green Mountains of Vermont. The main 
part of the mountain consists of graywacke, 
serpentine, ophicalcite and sandstone. A paper 
follows ‘On Some Newly Discovered Areas 
of Nepheline Syenite in Central Canada,’ by 
Willet G. Miller. In a very interesting paper 
on ‘Peneplains of the Ozark Highlands, ’ 
Oscar H. Hershey discusses the life histories 
of certain parts of the Ozark region. The 
changes may be briefly put as follows: (1) The 
entire region was reduced to base level form- 
ing cretaceous peneplain. (2) A great dome- 
shaped uplift occurred in the southern two- 
thirds of the region, and it was base-leveled 
again during the Tertiary. (3) A general up- 
lift throughout the Ozarks, which was again 
eroded and base-leveled in some places during 
the Pliocene. (4) Another general uplift, great- 
est in southern Missouri. (5) A local uplift of 
the Boston Mountains during the modern epoch. 
Following are the ‘ Reviewsof Recent Geological 
Literature’ and ‘ Personal and Scientific News.’ 

In Popular Astronomy for April Herbert A. 
Howe continues his discussion of astronomical 
books for the use of students, taking up general 
popular works, descriptive text-books and hand- 
books. Professor Harold Jacoby, of the Astro- 
nomical Observatory of Columbia University, 
writes under the title of ‘The Astronomer’s 
Pole,’ of the work to be done at the new Hels- 
ingfors Observatory. Illustrations of the instru- 
ments and building accompany the article. 
Anderson’s ‘ New Star in Perseus’ is the sub- 
ject of several articles, and notes. Circular 
No. 56, from the Harvard Observatory, by E. 
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C. Pickering, with reference to the Nova is 
printed in full; the first chart and catalogue for 
observing it is given by J. G. Hagen, S.J., of the 
Georgetown College Observatory, Washington, 
and Dr. H. C. Wilson, of Goodsell Observatory, 
adds much to the general information of the 
Nova, and includes a chart of its light curve. 
Shorter articles are by R. W. McFarland, on 
‘Ancient Eclipses and Chronology’; by Dr. 
George Bruce Halsted on ‘ Astral Geometry,’ 
and by A. E. Douglass, on ‘ Photographs of the 
Zodiacal Light ’; the latter is accompanied by an 
excellent plate. Eclipse cyclones are discussed, - 
and thereisatranslation of H. Arctowski’s article 
on ‘ Northern and Southern Lights illuminating 
the Heavens at the Same Time,’ which recently 
appeared in Ciel et Terre. Planet, spectroscopic, 
comet and asteroid notes occupy the usual 
space. Among the ‘General Notes’ are the 
following: Board of Visitors at the Naval Ob- 
servatory, Trouble at the Naval Observatory, 
Naval Observatory Legislation, Observations of 
Nova Persei at Seagrave Observatory, At Yerkes 
Observatory, At Ladd Observatory, At Vassar 
College Observatory, At Pomona College, Nota- 
tion of New Variables, Nomenclature of Vari- 
able Stars, Crocker Eclipse Expedition to Suma- 
tra, Spectrum of ¢ Puppis, Evanescent Star Pho- 
tographs. 


In Italy has just appeared a new mathemat- 
ical journal, issued at Citta di Castello, by the 
publisher, S. Lapi, to whom the annual sub- 
scription, 12 francs, should be sent. It is a 
monthly magazine, called Le Matematiche, un- 
der the direction of Professor C. Alasia, with a 
board of collaborators, among whom the Eng- 
lish language is represented by G. B. Halsted, 
of Austin, Texas, to whom communications 
may be sent, which will appear in Italian. On 
the editorial board may also be noted the Rus- 
sian, Vasiliev, and the greatest of living mathe- 
maticians, Poincaré. The first number, Febru- 
ary, 1901, contains the last thing written for 
publication by the illustrious Hermite, dated 
January, 1901, on the 14th of which month he 
died. The magazine has a suggestive new de- 
partment, headed ‘Subjects for Research.’ 


WE have received with pleasure the first 
number of School Science, a monthly journal 
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devoted to the teaching of science in secondary 
schools, edited by C. E. Linebarger and pub- 
lished at Chicago, Ill. There are twelve asso- 
ciate editors, all teachers in secondary schools, 
and the contributions given in the first number 
and promised are chiefly from teachers in sec- 
ondary schools, though the present number 
contains contributions from Professor Palmer, of 
the University of Colorado, and Professor Nich- 
ols, of Cornell University. The journal is evi- 
dently edited with care, and will exert an ex- 
cellent influence. 


SOCIETIES AND ACADEMIES. 
ANTHROPOLOGICAL SOCIETY OF WASHINGTON. 

THE 314th meeting of the Anthropological 
Society was held on March 12th. 

Dr. J. Walter Fewkes presented some his- 
torical documents, consisting of a fac-simile of 
the map of Padre Menchero (1747) of the terri- 
tory now embraced in Arizona and New 
Mexico; a fac-simile of the map of Juan de la 
Cosa (1500), showing the famous demarcation 
line of Pope Alexander II. and the discoveries 
in the New World at that period, and an un- 
published manuscript of Antonio Alzate, des- 
cribing the ruins of Xochicaleo, Mexico. The 
Menchero map, which israre and little known, 
gives the locations of the missions in the South- 
west, and valuable ethnological data. It was 
issued at Berlin. The Cosa map was copied 
during the Columbian Historical Exposition at 
Madrid in 1892-3 from the original lent by the 
Vatican. Dr. Fewkes pointed out that Alzate 
was the first to call attention to the need for 
preserving the ruins in Mexico. 

President W. H. Holmes presented instru- 
ments of execution and torture, exhibiting an 
iron cage found some years ago by workmen 
engaged in road building in King George 
County, Virginia. This cage is constructed 
roughly on the outlines of a human body, and 
on discovery contained a human skeleton, most 
of which is still preserved. Mr. Holmes said 
that no documentary evidence has yet been 
found of ‘hanging in chains’ inthe United 
States. He called attention to a similar gibbet 
found in Jamaica and stated that this form of 
post-mortem exposure of the bodies of criminals 
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is English, and was practised as long ago as 
the twelfth century. The last gibbet was con- 
structed and used in England in 1832. There 
is no very reliable record of the hanging of 
living persons in these cages, although tradi- 
tion has it that such was the practise. At the 
close of his remarks Mr. Holmes exhibited a 
large collection of instruments of torture 
brought to this country from Hanover, Ger- 
many, by Anton Heitmuller, of Washington. 

The first paper of the evening was entitled 
‘Ethnology in the Jesuit Relations,’ by Mr. 
Joseph D. McGuire. Mr. McGuire has care- 
fully gone over the collection of Relations, re- 
cently published under the editorship of 
Reuben Goldthwaites, extracting all ethnologic 
and archeologic data. This paper is the first 
of a series having in view the rehabilitation of 
the American Indian at the period of first con- 
tact with the white man, as far as can be 
done by examination of the literature. Mr. 
McGuire’s paper was listened to with much 
interest. 

Mr. W J McGee’s paper on the ‘Cocopa 
Indians’ occupied the remainder of the session. 
Mr. McGee went into considerable detail as to 
the arts and customs of the Cocopas, whom he 
visited last summer. The custom of burning 
the house of the deceased, and the commu- 
nistic division of the property among the 
friends, exclusive of the relations, in the event 
of a death, coupled with the periodical re- 
moyals from the flood-plain of the Colorado 
to higher ground, and vice versa, have exerted 
a profound repressive influence on the Cocopas. 
These Indians were found to be at a low ebb 
numerically and physically, and are without 
doubt rapidly tending to extinction. 

WALTER HouGH. 


THE SCIENCE CLUB OF UPPER IOWA 
UNIVERSITY. 


THE last regular meeting of the Club was 
held February 27th. Arthur E. Bennett de- 
scribed his researches among the prehistoric 
remains of New Mexico, including skeletons, 
utensils, pursuits, pottery, decorations, wor- 
ship, etc. He stated that the plain, mesa and 
cliff dwellers were really one people. Atthe 
next meeting he proposed to discuss the prob- 
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able cause of extermination of these people. 
He has spent four summers on the ground. 

A second paper, read by Bruce Fink, was an 
ecologic study of the swamp vegetation of 
northern Minnesota. Marchantia, Sphagnum, 
the conifers, the heaths and the orchids were 
especially considered. No less than thirteen 
species of orchids collected in these swamps 
were exhibited, and it was incidentally stated 
that fourteen species have been collected with- 
in ten miles of the University at Fayette, 
Iowa. 


SCIENCE CLUB OF THE UNIVERSITY OF 
WISCONSIN. 


THE regular monthly meeting of the club 
was held on March Ist, at 7:30 P. M., Presi- 
dent EK. A. Birge presiding. The program of 
the evening consisted of an address by Pro- 
fessor Ira Remsen, of Johns Hopkins Univer- 
sity, on the subject, ‘The Outlook in Chem- 
istry.’ The speaker emphasized the importance 
of the researches of such men as Cavendish, 
Scheele, Priestley, Lavoisier, Berzelius, Liebig 
and Wohler. He characterized the work of 
Lavoisier as revolutionary, and stated that since 
his time such revolutions have not marked the 
progress of chemistry. The advance of chem- 
istry, and of other sciences as well, was spoken 
of as taking place in waves. After the impor- 
tant, fundamental work at the close of the eight- 
eenth and the beginning of the nineteenth cen- 
tury came the activity in organic chemistry, 
while at present a large amount of energy is 
directed to physical chemistry in particular. 
After mentioning some of the triumphs of syn- 
thetic work in organic chemistry, Professor 
Remsen expressed the opinion that a long time 
would still have to elapse before all the various 
products of organic beings could be prepared 
in the laboratory. An audience of about five 
hundred persons listened to the lecture, which 
abounded in food for thought interspersed with 
appropriate anecdotes and witticisms. 

Louis KAHLENBERG, 


THE ELISHA MITCHELL SCIENTIFIC SOCIETY. 


Atv the 133d meeting of the Society, on March 
12th, in the Chemical Lecture Room of the 
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University of North Carolina, the following 
papers were read : 

‘A Marsupial Track in the Triassic,’ Professor Col- 
lier Cobb (by title). 

“A New and True Antidote for Carbolic Acid,’ 
Professor E. V. Howell. 

‘Yellow Fever and Mosquitoes,’ Professor R. H. 
Whitehead. 

‘The World’s Production of Iron and Steel,’ Pro- 
fessor Chas. Baskerville. 

CHAS. BASKERVILLE, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
THE DATE OF RAFINESQUE’S DEATH. 


EDITOR OF SCIENCE: In looking over some 
back numbers of ScIENCE quite a year old, I 
have happened upon the interesting letters be- 
tween Rafinesque and Professor Wagner as given 
by Mr. T. L. Montgomery in ScIENCE for March 
23,1900. Idonot know how I came to miss this 
item of so long ago, else this note would have 
been sent you in earlier reply. 

The date of Rafinesque’s death is correctly 
given by me in my ‘Life and Writings of Rafin- 
esque’ as September 18,1840. Iam awareand 
at the time was aware of the date September 18, 
1842, as cited by Mr. Montgomery. I also am 
aware that all the dates he cites from the various 
authorities he names are incorrect and all 
started from the same original error. LEvi- 
dently an overlooked typographical error in the 
original publication was the cause. 

If Mr. Montgomery had looked carefully at 
the certified copy of Rafinesque’s will, which 
forms the end of my volume, he would have 
noted that on November 16, 1840, the signature 
was attested as being that of Rafinesque by two 
persons, James Henry Horn and Sam Hood; 
that on November 28, 1840, James Mease, as 
executor, was duly sworn for that office and 
each of the above facts dated in November, 
1840. Ofcourse it is hardly necessary to say 
that wills are not probated two years before a 
man dies. 

The date 1842 is often found in biographical 
notices of Rafinesque, but all seem to originate 
in the error of the first notice. I have always 
imagined that date to be a typographical error. 
My authority for 1840, as the year, is the will 
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of Rafinesque probated in November of that 
year. 
R. ELLSwoRTH CALL. 
BROOKLYN, N. Y., March 14, 1901. 


LUNAR HALO. 


To THE EDITOR OF SCIENCE: On February 
25, 1901, there was visible in this locality a 
lunar halo of rather peculiar form. After vain 
attempts to find an explanation of it the writer 
asks the privilege of an appeal to the readers 
of SctencE. This phenomenon consisted of an 
elliptical ring around the moon with axes ap- 
parently about six degrees and nine degrees re- 
spectively. The principal axis of the ellipse 
was vertical while the terminator of light on 
the moon’s surface made an angle of about 45 
degrees with the horizon. The moon was about 
half way down in the southwest and half full. 
A southeast breeze was blowing and very thin 
fleecy clouds could be seen passing over the 
face of the moon. The ring persisted for fif- 
teen minutes or more. 

The peculiar orientation of the terminator 
and major axis is the difficult part to explain. 
One might expect an elliptical though perhaps 
ill-defined ring from an elongated source of 
light, but why should the major axis be in- 
clined to the terminator? 

C. M. BROOMALL. 

MeptiA, PA., March 23, 1901. 


SHORTER ARTICLES. 
THE LARGEST KNOWN DINOSAUR. 


THE Field Columbian Museum paleontolog- 
ical expedition of the past summer was fortu- 
~ nate in securing a number of Dinosaur bones 
belonging to an animal unique both in size and 
in proportions. These bones consist of a femur, 
a humerus, a coracoid, the sacrum, an ilium, a 
series of seven presacral vertebre, two caudal 
vertebree, and a number of ribs. Part of this 
collection has been placed on exhibition and 
the remainder will follow from time to time as 
the work of preparation proceeds. 

The most striking characteristic of this ani- 
mal, so far developed, is the relative length of 
the front and hind legs. While the humerus of 
Brontosaurus excelsus Marsh is a little more 
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than two-thirds as long as the femur, the hu- 
merus of the individual in question is decidedly 
the longer bone of the two. 

The femur is a stout bone with expanded 
condyles and a head not constricted from the 
shaft. The specimen is somewhat crushed an- 
tero-posteriorly, but otherwise in a fine state of 
preservation. Its greatest length parallel to 
the axis of the shaft is 80 inches (2,003 m.), © 
which is six inches longer than the femur of 
Marsh’s Atlantosaurus. The humerus is broad 
at the proximal end, but unusually slender in 
the shaft. It has suffered somewhat from 
weathering, so that the entire surface of the 
distal end has flaked away, leaving a firm chal- 
cedony core. In this condition its length is 
equal to that of the femur; with the articular 
end complete it would probably exceed it by 
two or more inches. Its present length is 
greater by 23 inches than the longest humerus 
hitherto known to science. 

The coracoid is broad and straight at the 
scapular articulation, but less massive than that 
of Brontosaurus. The sacrum is made up of 
four coossified vertebra, having small lateral 
A complete rib, pre- 
sumably from about the sixth presacral verte- 
bree, measures more than nine feet in length. 
Some of the thoracic ribs have a secondary 
tubercle, and also a foramen leading to a cavity 
in the shaft. However, these may not prove 
to be constant characteristics. 

The similarity of the femur to that of: Atlan- 
tosaurus, together with the presence of but four 
vertebre in the sacrum, suggests that this ani- 
mal may belong to that group. The writer does 
not feel justified in creating a new genus until 
the material shall have been sufficiently worked 
out to ‘make an accurate determination pos- 
sible. However, the evidence at hand is suf- 
ficent to show that we have here to do with an 
animal which differs radically from any well- 
known Dinosaur. The extraordinary length of 
the humerus, together with the size of the cora- 
coid, suggests an animal whose shoulders would 
rise high above the pelvic region, giving the 
body something of a giraffe-like proportion. 
The relatively smaller size of the anterior cau- 
dal vertebre indicates a lesser development of 
the tail than is common among the sauropod 
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Dinosaurs. Along with these proportions we 
may well expect to find a correspondingly 
shorter neck and perhaps an animal fitted for 
arboreal food habits. Such a short-necked type 
was long since suggested by Marsh in his Apa- 
tosaurus laticollis.* 

In a future publication of the Field Colum- 
bian Museum a complete description of this 
most interesting Dinosaur will be given. 

ELMER 8. Ria@s. 

FIELD CoLuMBIAN MusEuM, 

March 16, 1901. 


A RECENT FAULT-SLIP, OGDEN CANYON, UTAH. 

Ir is generally known that the western face 
of the Wasatch range, Utah, is determined by 
a profound fault, and that numerous minor 
faults are observable at the base of the-range. 
At the mouth of Ogden canyon these secondary 
faults are particularly plain. Recently there 
occurred at the locality named a very slight slip 
along one of the minor fault planes. The move- 
ment opened acrack in a mass of gneiss through 
which a tunnel has been cut asa part of the con- 
duit pertaining to the Ogden Power and Light 
Company’s generating plant. The tunnel walls 
were fractured, a crack averaging one and a half 
inches appearing on the inside. The escaping 
water found outlets on the mountain side at 
depths of from fifty to a hundred and fifty feet 
below the tunnel floor, and in its course it car- 
ried down many tons of boulders and debris. 
A steel bridge over the Ogden river was com- 
pletely destroyed. The disturbance was strictly 
local, and apparently was due to the escape of 
water from the tunnel down the plane of fault- 
ing, thus constituting a column which by hydro- 
static pressure further shifted the block. As to 
expansion through freezing being the probable 
cause, there is none but negative evidence. 
Repairs are in progress. These consist in the 
removal of the upper part of the shifted block, 
and in carrying a wooden pipe line through the 
tunnel. 

It appears that the water was first seen issu- 
ing from the side of the mountain below the 
tunnel within a few days after the occurrence 
of a slight earth-tremor in the vicinity. Inthe 
loose alluvial deposits along the mountain front 
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on the north of the canyon mouth, cracks and 
subsequent settlings have appeared. 
J. HE, TALMAGE. 


QUOTATIONS. 
THE U. S. NAVAL OBSERVATORY. 


THE Secretary of the Navy has temporarily 
ended the Naval Observatory troubles, without 
the aid of a court of inquiry or court-martial, 
by detaching Professor Stimson J. Brown from 
the institution. * * * It would seem from this 
that Secretary Long shares with Capt. Davis, 
the superintendent of the Observatory, the 
belief that Professor Brown transgressed the 
naval regulations in his efforts to have Congress 
pass the legislation needed to make the institu- 
tion a great national one, and not a mere ad- 
junct to the navy. As Capt. Davyis’s tour of 
shore duty expires before long, a new superin- 
tendent may be looked for within six months, 
and peace in the Observatory may be expected 
until the new superintendent and new director 
of astronomy come to a parting of the ways. 
Meanwhile, scientists all over the country are 
being urged to come to the rescue of the Ob- 
servatory by bringing pressure to bear upon 
Congress. A bill which met the approval of 
SCIENCE was introduced in the Senate in the last 
session by Senator Morgan. It provided for the 
nationalization of the Observatory and for the 
appointment as director of an eminent astrono- 
mer, ‘to be selected from the astronomers of 
the National Academy of Sciences, unless in 
the judgment of the President one of higher 
scientific and executive qualifications be found.’ 
Friends of the institution should see to it that 
a similar bill is introduced at the opening of 
the next Congress and vigorously pushed to 
passage.—The N. Y. Evening Post. 


POLITICS AND STATE UNIVERSITIES. 

To form a just conception of the working of 
the State university, we should go to the older 
States of the Central West, where State uni- 
versities have long been in existence, and where 
they have had time to shape, in a measure at 
least, public opinion on university education. 
In this part of the country the four most con- 
spicuous and liberally supported State univer- 
sities are those of Michigan, Illinois, Wisconsin 
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and Minnesota. In these States the tenure of 
the university president compares very favor- 
ably with that of any other class of educational 
institutions in any part of the country. Among 
the conspicuous college presidents of the United 
States, President Angell stands next in seniority 
to President Eliot, of Harvard. The presi- 
dents of these four State universities have 
served terms varying from seven to thirty 
years, and averaging over fifteen years. The 
significance of this long tenure of office is ap- 
parent, if we recall the uncertain and fluctuat- 
ing fortunes of the two great political parties 
in these Northwestern States during the last ten 
years. 

A particularly striking instance of the de- 
velopment of public opinion against political 
interference may be found in Illinois. In the 
year 1894 the State University was subject to 
the management of a Board of Trustees, consist- 
ing of nine elective and three ex-officio members. 
Of the nine elective members of the Board, six 
were Democrats, as were also at least two of 
the three ex-officio members. One of these two, 
amember in fact as well as in name, was Govy- 
ernor John P. Altgeld, the vigor of whose par- 
tisanship no one will question. In spite of this 
decisive Democratic majority in the Board of 
Trustees, that body elected as the new president 
of the University a gentleman who was well 
known as a member of the opposite political 
party, and who had held, a few years before, a 
conspicuous and responsible position in the 
party councils of another State. * * * 

The freedom of university teaching will prob- 
ably always stand in need of jealous defenders. 
No human institution can secure itself absolutely 
against all influences in restraint of truth, some 
of which are none the less serious because they 
are not of a kind to attract public attention. 
Yet, all things considered, the State universi- 
ties of the Central West may fairly claim to have 
made a good stand for non-partisan treatment 
of university teaching.—The Independent, N. Y. 


CURRENT NOTES ON PHYSIOGRAPHY. 


SNAKE RIVER CANYON. 


Some brief account of the great canyon of 
Snake river is presented by W. Lindgren (The 
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gold and silver veins of Silver city, de Lamar 
and other mining districts in Idaho, ‘20th An- 
nual Report, U. S. Geological Survey,’ 1900, pt. 
3, 65-256, numerous plates and figures), sup- 
plementing the description given a few years 
ago by Russell (U. 8. Geological Survey, Water- 
Supply and Irrigation Paper, No. 4, 1897). 
Where the river forms the western boundary of 
Idaho, the lava plateau has an elevation of 
from 6,000 to 7,000 feet; its successive flows, 
revealed in the dark brown canyon walls, are 
from 20 to 150 feet thick. Hereabouts, the 
river has cut down into the pre-lava moun- 
tains, the contact revealing a buried surface of 
strong relief. The canyon walls for a depth of 
2,500 feet are benched on the horizontal lava 
beds ; a remaining depth of the same amount is 
steeply buttressed with porphyries and dio- 
rites. ‘‘The bottom of the old valleys clearly 
lie far below the deep cut of Snake river, how 
far is not known. * * * It may be confidently 
advanced as a working hypothesis that this 
whole district * * * far from having been ele- 
vated since the Tertiary era * * * represents 
an area of depression, standing now at lower 
levels than during the Miocene period ”’ (93). 


ALPINE MORPHOLOGY. 


A MONOGRAPH of unusual interest and value 
is.found in E. Richter’s ‘Geomorphologische 
Untersuchungen in den MHochalpen’ (Pet. 
Mitt., Erg’ heft 132, 1900, 103 p., 6 pl., 14 fig.). 


spurs. 


It is concerned particularly with the origin of 
Kahre (cirques, corries, botner), which consti- 
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tute so characteristic a feature of the high 
Alps: arm-chair-like recesses in the mountain 
slope, frequently arranged in groups all back- 
ing towards a central peak or an axial ridge 
and separated by sharply serrate spurs. Valley 
troughs are also considered, and these as well 
as the Kahre are referred to glacial erosion 
under conditions that are critically specified. 
Among many important conclusions are the 
following: The high Alps, rising above the 
snow-line of the glacial period, owe their form 
largely to the destructive processes of that 
time. Whole ranges, 100 kilometers long, ex- 
hibit sharp high-mountain forms, with corries 
and serrate spurs, although they bear no gla- 
ciers at present. If it had not been for the 
glacial period, these ranges would to-day have 
the rounded forms appropriate to mountains of 
middle height. During the most extensive gla- 
ciation, the Swiss ice-fields stood so high—even 
over the forelands towards the Jura—that 
they were above the level of the snow-line ; the 
slope of the snowy surface was gentle and the 
movement of the ice-streams in the larger val- 
leys must have been slow. The trough form 
that obtains in all the strongly glaciated valleys 
—with over-deepened floors and over-steepened 
walls—is due to erosion by glaciers of medium 
size, whose surface did not rise above the 
trough walls, but whose movement must have 
been relatively rapid because their surface 
slope was strong. Ice-scouring during maxi- 
mum glaciation reached far up the mountain 
slopes above the trough walls, but was without 
great influence on form. A level of extensive 
erosion is seen in the high Alps, coincident 
with the snow line of the glacial period; the 
peaks that rose above this level were actively 
consumed by weathering, while the surround- 
ing valleys were smothered in heavy but slow- 
moving ice. 


NEW ZEALAND. 

THE ninth volume of the Bibliothek der Lan- 
derkunde, entitled ‘ Neuseeland’ by R. von Len- 
denfeld (Berlin, Schall, 1900, 186 p., 24 pl. and 
fig., map), is a very attractive volume from 
which one may gain a clear impression of the 
country dealt with. Limiting this note to sec- 
tions of a physiographic nature, mention may 
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be made of Banks peninsula, a dissected vol- 
canic group, standing in front of the Canter- 
bury plains, with which it is connected by long 
tangential sand reefs. A tunnel cut through 
one of the volcanic slopes has disclosed 174 
different layers; lava, loose or compact, con- 
glomerate, and weathered soil. The Canter- 
bury plains, composed of recent fluviatile de-. 
posits brought from the mountainous back- 
ground, have a gentle slope seawards; the 
flooded rivers build up their surface with coarser 
deposits near the mountains and finer deposits 
near the shore; as their channels become 
clogged, the water deserts them for new 
courses, thus the whole surface is slowly ag- 
grading. The account of the fiords of the 
southwest coast mentions their numerous water- 
falls, but one must read between the lines to 
see that the falls leap forward from hanging 
valleys, such as now appear to be characteristic 
of strongly glaciated mountains. A striking 
example of such a valley seems to be shown 
in the plate of Mitre peak, Milford sound 
(fiord). The volume has a good index, but the 
pages are headed only with their numbers, in 
German fashion. The frontispiece of Mount 
Tasman and the Hochstetter glacier is remark- 


ably fine. 
W. M. Davis. 


CONTEMPORARY THERMODYNAMIC 
EFFICIENCIES. 

Tuis is the day of remarkable things in the 
field of heat-engine construction. The IJnch- 
dune, and a sister ship on the ‘Inch Line’ of 
a well-known British steamship company, has 
produced the horse-power-hour on 0.96 pound 
of coal and, for the time, holds the world’s 
record in steam-engine efficiency. This gives 
an efficiency, between the coal-pile and the 
point of transformation into power of the po- 
tential energy of the fuel, of almost precisely 
twenty per cent. 

The steam-turbine is produced in such per- 
fection of design and construction as to com- 
pete with the best of reciprocating engines of 
similar power and the report now appears in 
the German engineers’ Zeitschrift that Jacob- 
son, at Potschmiuhle, has tested a Laval Tur- 
bine which, rated at 300 horse-power, demands 
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but 7 kilograms per horse-power-hour at its 
rating, a trifle more at 342 delivered horse- 
power, and, a most remarkable achievement, at 
one-tenth its rated power only increases the 
consumption of steam to 9.74 kgs. This is 
better than any record yet reported for the 
reciprocating engine in maintenance of effi- 
ciency with diminishing delivery. The steam- 
pressure was about 8.5 atmospheres. Super- 
heating gave about ten percent. gain. The 
speed of the machine was about 10,000 revolu- 
tions a minute. A condenser was employed. 

The Engineer-in-Chief of the U. S. Navy, 
Admiral Melville, reports in his annual mes- 
sage to the Department a remarkable set of 
data from the trial of the water-tube boilers 
of the U. S. S. Cincinnati. Steam was raised 
from cold water to a pressure of 215 pounds in 
12 minutes, 40 seconds and without injury. 
The old shell-boiler would have needed several 
hours for getting up steam and, if forced, 
would have been expected to develop leaky 
tubes in all directions. After steam was up, 
the series of trials reported on was made, with 
forced draught, fuel being burned at rates 
ranging between 20 pounds, as a minimum, to 
above 50 pounds, per square foot of grate area, 
and with resulting evaporation of water of 
from nine pounds per pound of fuel, at the 
minimum, to 8.6 at the maximum rate of com- 
bustion. This is the equivalent of from 12.19 
to 11.43, ‘from and at’ 212° F., per pound of 
combustible portion of the fuel, an efficiency 
of boiler of from 85 to 90 per cent. The coal 
used was of the Pocahontas variety, which con- 
tains ordinarily but two or three per cent. of 
ash. Here the ash and refuse in unburned 
coal and clinker amounted to about ten per 
cent. This is the most remarkable performance 
of which we have record. The evaporation is 
excellent at the lowest rate of combustion and 
wonderfully well sustained through the higher 
ranges. It probably constitutes a world’s rec- 
ord to date. 

Gas and oil and petroleum-vapor engines are 
also coming to the fore in a remarkable way 
and the beginning of the twentieth century 
already commences to show the quality of the 
new era in these directions Mr. H. A. Marshall 
hasrecently presented a paper to the British 
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Institution of Mechanical Engineers, now just 
published, in which he gives the outcome of 
investigations of the efficiencies of the gas- 
engines employing ‘ power-gas’ of the Mond 
variety, differing from the well-known Dow- 
son gas in the fact that it is made from 
bituminous ‘slack,’ instead of from anthra 
cite. It requires the use of enormous quanti 
ties of steam—250 per cent. of the weight of the 
fuel—and makes a very lean gas; but it em- 
ploys so cheap a grade of fuel as to furnish 
the unit of heat at an unprecedentedly low 
cost. It makes 150,000 cubic feet of gas per 
ton and this yields 2,000 horse-power-hours 
in large gas-engines of good construction. A 
by-product, ammonium sulphate, more than 
recoups the original cost of the fuel, with the 
English coals used. The outcome of this im- 
provement and of the adoption of the gas- 
engine in large sizes for extensive work is 
that, whereas the cost of fuel for the ideal 
steam-engine of modern practice should not 
exceed about a half-cent, the real engine de- 
mands,as a minimum, one cent, and the average 
engine of the large British stations one and a 
half-cent, or more; while the gas-engine has 
come down to a considerably lower cost than 
the minimum just given. The figures for heat- 
units demanded are reported as about 25,000 
B. T. U. per horse-power-hour for the best 
steam-engine and but 11,500 for the gas-engine, 
under best conditions and continuously work- 
ing. The real comparison is necessarily that 
of costs of production of the unit of power and 
it is this relation which will ultimately deter- 
mine the supremacy of one of the competing 
heat-engines. 

Gas-engines are now built in large powers— 
1,500 H. P., and larger powers can be readily 
supplied if called for—and are found to involve 
less practical difficulty on the large than on 
the small scale. They are now durable, regu- 
late well and are economical in use of exceed- 
ingly cheap fuels. The results obtained at 
Winnington, as reported by Marshall, are, in 
fact, not only better, thermodynamically, than 
those given by any existing steam-engine, but 
are even better than even the ideals of the case 
brought into the comparison; all of which are 
engines in use in English power and lighting 
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stations. The actual weight of fuel used at 
Winnington is one pound per h.-p.-h. This is 
substantially the same as the figure for the 
record-breaking steam-engine inmarine practice 
already referred to; but the latter uses the most 
costly, the gas-engine the least expensive, fuel, 
and this is the vital matter. The gas-engine 
now has attained a mechanical efficiency of 
about 85 per cent. and a thermal efficiency 
exceeding 25 per cent. ; both figures represent- 
ing the practical limit in steam-engine practice 
also, although the former is sometimes ex- 
ceeded. In both engines the efficiency, on the 
basis of the brake horse-power, is about twenty 
per cent., occasionally one or two units higher. 

The Mond gas, with a thermal content of 150 
B.T.U. per cubic foot, sells for twopence per 
thousand ; this can be compared with our own 
illuminating and natural gases, storing 600 and 
1,000 B. T. U. ; of which, respectively, 16 and 
9 cubic feet are used in good gas-engines, per 
horse-power-hour, while of the Mond gas at 
least 75 cubic feet are demanded. 

Summing up the case : It may be said that 
the best work of the large gas-engine gives a 
thermal efficiency substantially the same as 
that of the very best steam-engine while it 
employs a fuel which is considerably cheaper 
than is employed where this comparison is, as 
here, made on the basis of fuel consumed. Its 
‘cost of plant,’*on a large scale, is now quite 
as low. 

The balance sheet of the best single gas- 
engine reported stands thus: 


Heat transformed, B. T. U....... 33.65 
Heat received Heat lost 


from Cylinder-jacket......... 19.28 

. the fuel PiBton\..tdeecescsseoeccees 4.94 
Ja Sth (Of Exhaust valve........... 3.34 
100. Total in cooling water... 27.00 
Heat waste in exhaust, eto. 38.79 

100.00 


This is superior to any steam-engine per- 
formance yet reported. 

During the discussion, Mr. Donkin reported 
in tabular form the best results of tests of gas- 
engines made in the United States with natural 
gas, the richest gas-fuel, either natural or 
artificial, available for large engines. The best 
figures in the table are those obtained in a 
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Sibley College test of a Westinghouse gas- 
engine and reported by Messrs. Millar and 
Gladden in the Sibley Journal of June, 1900. 
The power developed was, net, 606 H. P., the 
mechanical efficiency of the machine 90 per 
cent., the heating value of the gas about 1,000 
B. T. U. per cubic foot, the consumption rang- 
ing from 10 cubic feet per B. H. P. to 8.8 for 
the indicated power. This gives a thermal effi- 
ciency of 25.5 per cent. The same figure is 
obtained, according to Mr. Donkin’s tables, in 
Mr. Humphrey’s test of an engine of a similar 
power of English make using Mond gas. 

The twentieth century opens with the gas-en- 
gine for the first time in its century of evolu- 
tion seriously competing with the steam-engine 
in important commercial work on a large scale. 

“R. H. THurRSTON. 


THE U. S. GEOLOGICAL SURVEY. 

For the support of the U. S. Geologial Sur- 
vey for the fiscal year ending June 30, 1902, 
Congress appropriated at the session just closed 
about $1,018,000, an increase of $52,000 or more 
over the present year’s appropriation. In- 
deed, there was a strong disposition in Congress. 
to make a material increase, notably for the ex- 
tension of hydrographic investigations. 

Of the several sums appropriated $250,000 
is for the topographic surveys, including a re- 
port on the topography and geology of the 
territory adjacent to the 49th Parallel, west 
of the 110th Meridian. For the survey of the 
forest reserves there is $130,000, the same as the 
present year. For geologic surveys the amount 
is $150,000—no increase—and for the continu- 
ation of the investigation of the mineral re- 
sources of Alaska, $60,000. For paleontologic 
researches there is $10,000. For chemical and 
physical researches relating to the geology of 
the United States there is granted $20,000, being 
$10,000 more than the sum appropriated for the 
present year. The increase will enable the 
Director to carry on needful and long neglected 
physical researches in connection with the 
chemical work of the Survey. For want of 
funds the Survey has had no physical laboratory 
for some years. 

For the collection of data and the prepara- 
tion of a report on the mineral resources of the 
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United States there will be $50,000, the same 
as for the present year, but an increase as com- 
pared with former years. 

The appropriation for gauging streams and 
determining the water supply of the United 
States, including the investigation of under- 
ground currents in arid and semi-arid sections 
is likewise the same as this year—$100,000. 

With a view to meeting as far as possiblea 
very strong demand from the people for an 
extension of the hydrographic work of the 
Survey, there was practical unanimity in Con- 
gress in favor of a large increase in the allow- 
ance for this work. The increase was provided 
for in the form of an amendment to the 
River and Harbor Bill, and hence, like many 
other items covering meritorious objects, it 
went down to defeat in the last hour of the 
session with that now famous measure. 

Other items under the appropriation are for 
engraving and printing, preparation of illustra- 
tions, rent of quarters, ete. There is $12,- 
000 for furniture for a new addition to the 
Survey building in Washington. 

Congress also granted upwards of $15,000 to 
cover deficiencies for the current year. 


SCIENTIFIC NOTES AND NEWS. 

Dr. CHARLES F. CHANDLER, professor of 
chemistry in Columbia University, has been ap- 
pointed by the President a member of the Board 
of Visitors of the U. S. Naval Observatory, in 
the place of Mr. Clair McKelway, of Brook- 
lyn, who did not accept the position. 


THREE expert geologists from the U. S. Geo- 
logical Survey have been detailed to make a 
geologic and mineral reconnaissance of the 
Island of Cuba. They are Dr. ©. Willard 
Hayes, Mr. T. Wayland Vaughan and Mr. A. 
C. Spencer. Mr. Spencer has not yet started 
from Washington, but Messrs. Hayes and 
Vaughan have already reached the island and 
taken up their work, after conference with the 
military governor. It is expected that these 
geologists will accomplish results of distinct 
economic value to the island. The assignment 
of these United States geologists to work in 
Cuba is made at the request of Major-General 
Wood, the military governor, and of Secretary 
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of War Root, and is with the approval of Sec- 
retary of the Interior Hitchcock. The ex- 
penses will be met by the Cuban Government. 


Proressor 8. M. BABcock of the University 
of Wisconsin, inventor of the Babcock milk test, 
was, on March 27th, presented with a medal, 
voted him by the State for giving his inven- 
tions free to the world. Exercises were held 
in the Assembly Chamber of the Capitol in the 
presence of both Houses of the Legislature, the 
university faculty, Supreme Court, university 
regents and many prominent citizens of the 
State. Governor Lafollete presided and ad- 
dresses were made by him, by ex-Governor W. 
D. Hoard and others. 


AN influential committee has been formed in 
Italy to celebrate the fortieth anniversary of 
Professor Paul Mantegazza’s entrance on his 
career as a teacher. This event will be cele- 
brated at Florence on April. 30th, and at the 
same time the thirtieth anniversary of the 
Italian Society of Anthropology. Itis proposed 
to collect asum of money to be used for the en- 
dowment of the new laboratory of anthropom- 
etry which Professor Mantegazza has established 
at Florence. 


THE University of Aberdeen is about to con- 
fer the honorary degree of LL.D. on Professor 
Virchow, of Berlin, and on Major Alfred W. 
Alcock, superintendent of the Indian Museum, 
Calcutta, and professor of zoology in the Medi- 
cal College of that city. 


PrRoFEssorR C. LioyD MorGan gave the 
Croonian Lecture before the Royal Society on 
March 21st, the subject being ‘Studies in Visual 
Sensation.’ 

Dr. RICHARD R. WETTSTEIN VON WETTER- 
SHEIM, professor of botany at the University of 
Vienna, has been elected president of the Zoo- 
logical and Botanical Society of Vienna. 


M. Humbert has been elected a member of 
the section of geometry of the Paris Academy 
of Sciences to fill the vacancy caused by the 
death of M. Hermite, and M. Normand has been 
elected a correspondent in the section of geog- 
raphy and navigation in the room of the late 
General de Tillo. 


THE Medical Club of Philadelphia gave a re- 
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ception on March 29th, at the Bellevue Hotel, 
in honor of Dr. Charles L. Dana. 

Tue freedom of the Leathersellers’ Company 
was conferred, on March 15th, on Sir William 
MacCormace, in recognition of his distinguished 
services to medical science. 

WILLIAM HARPER, who for some years has 
been the chief of the statistical bureau of the 
Philadelphia Commercial Museums, has re- 
signed to undertake similar work in London. 


WE regret to learn that Dr. Horatio C. Wood, 
professor of therapeutics in the University of 
Pennsylvania, and eminent for his contributions 
to therapeutical and botanical subjects, has been 
compelled by ill health to give up temporarily 
his lectures and other work. 

THE decoration. of the Mérite Agricole has 
been conferred by the French Government upon 
the following officers of the Department of Ag- 
riculture for services in connection with the 
Paris Exposition: Dr. H. W. Wiley, chief 
chemist ; Major H. E. Alvord, chief of the dairy 
division ; Col. G. B. Brackett, pomologist; W. 
A. Taylor, assistent pomologist ; M. A. Carle- 
ton, cerealist ; and John I. Schulte, one of the as- 
sociatee ditors of the Experiment Station Record. 
The decoration also has been conferred upon 
James L. Farmer, assistant director of agricul- 
ture for the Paris Exposition. 

THE Smith’s prizes of Cambridge University 
have been adjudged to Godfrey Harold Hardy, 
B.A., 4th Wrangler, 1898, scholar of Trinity 
College, for his essay on ‘ Definite Integrals of 
Discontinuous Functions,’ and to James Hop- 
wood Jeans, B.A., scholar of Trinity College, 
bracketed 2d Wrangler, 1898, for his essay on 
‘The Distribution of Molecular Energy.’ 

A MARBLE tablet in memory of the eminent 
French chemist, J. B. Dumas, who died in 
1884, has been placed in the house in the rue 
St. Dominique, Paris, where he formerly lived. 


A MEMORIAL marble bust of Robert Brown, 
the eminent botanist, formerly a student at 
University of Aberdeen, presented to the Uni- 
versity by Miss Hope Paton, has been unveiled 
in the picture gallery of Marischal College. 

THE death is announced of M. Montard, an 
eminent French mathematician and engineer ; 


SCIENCE. 


(N.S. Vou. XIII. No. 327. 


of Baron Keiské Ito, professor of botany at the 
University of Tokyo, who died on January 21st, 
at the age of ninety-nine years, and of Dr. Peter 
M. Pokrowski, professor ofmathematics at Kiew, 
on March 3d, at the age of forty-four years. 


THE second Latin-American Scientific Con- 
gress opened its two weeks session at Monte- 
video on March 20th, with over 200 delegates 
in attendance. Dr. Robert Wernicke, professor 
of pathology in the University of Buenos Aires, 
Argentine Republic, was elected president of 
the Congress. 

WE learn from the British Medical Journal that 
Professor Robert Koch is staying at Rovigno, 
on the Adriatic, where he is inspecting the Ma 
rine Zoological German Institute, to which he 
hopes to affiliate a malaria institute for the 
Istrian district. Koch’s late stay in New Guinea 
has been fruitful in good results, the fight 
against malaria having been continued energet- 
ically on the lines laid down by him. Unfortu- 
nately the disease is very prevalent in the Ger- 
man colonies of East Africa. A medical officer 
with assistants and the necessary scientific ap- 
paratus is to be sent out there by the German 
Government, for which purpose 30,000 Marks 
have been voted by the Reichstag. 

THE Coast and Geodetic Survey steamships 
Pathfinder and McArthur, at San Francisco, and 
the Patterson and Gedney, at Seattle, are now fit- 
ting up under orders to proceed to Alaska to 
survey important passages among the islands 
along the Alaskan coast. The existing charts 
are based on old Russian ones, corrected from 
time to time by reconnaissance surveys. 

THE Convocation of Oxford University has 
rejected by a vote of 126 to 125a resolution to 
build a house in the Parks adjacent to the ob- 
servatory as a residence for the professor of 
astronomy. 

SECRETARY WILSON has arranged to carry 
into effect, on July ist, the reorganization of 
certain of the divisions of the Department of 
Agriculture, as provided by the last Congress. 
It will be remembered that, in addition to the 
Weather Bureau and the Bureau of Animal 
Industry, four new bureaus were created—of 
Plant Industry, of Forestry, of Chemistry and 
of Soils. 
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News has been received from the eclipse ex- 
pedition sent out by the Massachusetts Insti- 
tute of Technology to observe the total eclipse 
of the sun at Sumatra. Professor Burton and 
his assistants took the Dutch steamship Koni- 
gin Regentes at Genoa on March 12, and found 
on this steamer an official expedition sent out 
by the Netherlands Government. All the in- 
struments were safely placed on board the 
steamer, which goes directly to Padang. 


THE ground occupied by the building of the 
U.S. Fish Commission, at Washington, has been 
granted to the Baltimore and Potomac Rail- 
road, and the building will be removed to an- 
other part of the Mall, west of its present po- 
sition. The railway company must pay $40,- 
000 towards the cost of rebuilding. 

Ir has been announced that Mr. J. P. Morgan 
was the donor not only of the Tiffany collection 
of gems and pearls, but also of the Bement 
collection of minerals and meteorites to the 
American Museum of Natural History. 


THE Department of Zoology and Entomology 
of the Ohio State University has secured a very 
interesting and valuable collection of Ohio 
birds through the generosity of Mr. W. L. 
Hayden, of Columbus. It includes representa- 
tives of a large number of native birds and is 
noteworthy from the fact that the different 
species are shown with their natural surround- 

- ings, nests, eggs and often young, as well as old, 
birds of both sexes. Some particularly striking 
effects are produced with the nests of owls and 
woodpeckers included in sections of the trees 
in which they were constructed. The collec- 
tion is arranged in forty-two handsome cases, 
finished in oak, and is stated to have cost over 
one thousand dollars in its preparation, not 
counting the time, ingenuity and skill which 
Mr. Hayden has lavished upon it. 

THE father and uncle of Dr. Walter Myers, 
whose life was sacrificed in the study of yellow 
fever, have given £1,500 to the Liverpool 
School of Tropical Medicine for the prosecution 
of its investigations. 

PROFESSER WILLIAM OSLER of Johns Hopkins 
University, has been invited by the manage- 
ment of the Congress of Tuberculosis, to be held 
in London at the end of July, to arrange for 
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American representation. Among those who 
have already signified their intention to be 
present are Professor Truedeau, of Massachu- 
setts, Professor Solly, of Colorado, Dr. Herman 
Biggs, of New York, Dr. J. G. Adami, of Mon- 
treal, and Professor McKachran, of Quebec. 


THe American Academy of Political and 
Social Science will hold its fifth annual meeting 
at Philadelphia on April 12th and 13th. Pro- 
fessor Samuel McCune Lindsay has been elected 
president of the Association by the directors in 
succession to Professor EK. J. James, of the Uni- 
versity of Chicago, who was the founder of the 
Academy and its first president, from the date 
of organization in 1889, until January 1, 1901. 


A CIVIL service examination for the position 
of aid in the U. S. Coast and Geodetic Survey, 
with a salary of $725, will be held on April 
23d. The subjects are mathematics, astronomy, 
physics, surveying, geography and modern 
languages. 


Mr. MaArcont has won the suit brought 
against him for $100,000 damages and to re- 
strain him from further use of wireless tele 
graphy by the assignee of Professor A. E. 
Dolbear. 


SENATOR SLATER has introduced a bill, at Al- 
bany, appropriating $400,000 for the use of the 
Palisade Commission in purchasing the Pali- 
sades. The first section of the bill is as follows : 


The sum of $400,000, or so much thereof as may be 
necessary, is hereby appropriated, out of any moneys 
in the Treasury not otherwise appropriated, for the 
use of the Commissioners of the Palisades Inter-State 
Park, to be expended in acquiring land lying be- 
tween the top of the steep edge of the Palisades of the 
Hudson River and the high-water line of said river, 
and lands lying under water and riparian right ad- 
jacent thereto between Fort Lee and Piermont Creek, 
in such name or names and under such conditions as 
the commission may deem necessary or wise, and for 
such other purposes as the commission may deem 
necessary and proper in carrying out the purposes and 
intent of Chapter 170 of the Laws of 1900. 

THE Ways and Means Committee of the As- 
sembly of New York State has reported the 
bill of Assemblyman Snyder, appropriating 
$250,000 for the purchase of forest lands for 
the State preserves. Of the sum appropriated 
$200,000 is to be expended in the purchase of 
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land for the Adirondack preserve and $50,000 
for the Catskill Mountains preserve. 


THE Legislature of New Hampshire has re- 
jected two bills for the preservation of the 
State forests. One bill provided for the re- 
striction of lumber cutting to trees of a pre- 
seribed size. The other bill authorized a loan 
of $1,000,000 for the purchase of forest lands 
and the establishment of a forest reserve in the 
State. 


AT the last monthly meeting of the Zoological 
Society of London, it was stated that there had 
been 118 additions to the Society’s menagerie 
during the month of February, amongst which 
special attention was directed to an August 
amazon (Chrysotis augusta) from Dominica. 
Upon one previous occasion only had a speci- 
men of this fine bird been received at the 
Society’s gardens—namely, on May 12, 1865. 
The additions also included a Guinea fowl 
(Numida meleagris ?) from Rabat, Morocco, pre- 
sented to the Society by Mr. G. E. Neroutsos, 
British Vice-Consul at that port. The Council 
announced to the meeting that the King had 
been pleased to become patron of the Society in 
succession to the late Queen Victoria. 


In order to further laboratory instruction of 
large classes of students in physiology, Pro- 
fessor W. T. Porter, director of the physiological 
department in the Harvard Medical School, will 
undertake to provide reliable physiological ap- 
paratus constructed under his personal super- 
vision. It is expected that the improvements 
suggested by the daily experience of the Har- 
yard Laboratory will thus be made directly avail- 
able to others; and it is hoped that by this 
arrangement the quality of physiological appar- 
atus for general use will be improved and the 
price sensibly diminished. All communications 
should be addressed to Professor W. T. Porter, 
688 Boylston Street, Boston, Mass. 


THE following details are given in The For- 
ester regarding the Act passed by the Pennsyl- 
vania Legislature which raises the Division of 
Forestry of the State’s Department of Agricul- 
ture to the position of a Department of For- 
estry. In addition to the new importance 
which is thus given to the forest service of the 
State, the efficiency and strength of its organ- 
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ization is much increased by the Act. The de- 
partment is to consist of a Commissioner of 
Forestry, and four others. These shall also 
constitute the State Forestry Reservation Com- 
mission. The commissioner is to hold office for 
four years and so are his fellow members of the 
Reservation Commission ; they are not all to be 
appointed at the same time, however, and their 
terms of office so overlap that the Board will 
always have two members of two years’ ex- 
perience. The Reservation Commission is em- 
powered to buy lands for the forest reserve, to 
manage them, to sell timber and to make 
contracts for the mining of any valuable 
minerals which may be found in them. The 
Act further specifies that the Commissioner 
of Forestry shall be the president and exec- 
utive officer of the Forestry Reservation Com- 
mission, and also superintendent of the State 
Forestry Reservation, and shall have im- 
mediate control, under the direction of the Com- 
mission, of all forest lands belonging to the 
Commonwealth. He is empowered to execute 
all rules adopted by the Commission for 
the enforcement of laws designed to pro- 
tect the forest from fire and depredation, 
and is also empowered to employ detective 
service and to make arrests. It is also pro- 
vided in this Act that the kindling of fire 
on a forest reservation, except in accordance 
with the rules and regulations of the Commis- 
sion, shall be a misdemeanor, for which the 
penalty is a fine of not less than one hundred 
dollars, or more than five hundred. Governor 
Stone has appointed, as we have already noted, 
Dr. J. T. Rothrock as Commissioner. 


AT the annual general meeting of the Insti- 
tution of Mechanical Engineers, London, Mr. 
W. H. Man was elected president, Mr. A. Keen, 
Mr. T. Hurry Riches and Mr. Bryan Donkin, 
vice-presidents and Sir J. Wolfe-Barry, Mr. W. 
Dean, Mr. H. G. Harris, Mr. A. Tannett- 
Walker and Sir W. T. Lewis, new members 
of the council. The annual report, as we 
learn from the Times, stated that at the 
end of 1900 the number in all classes on 
the roll of the institution was 3,165, a net 
gain of 243 members as compared with the 
number on the roll at the end of the previous 
year. The total revenue for 1900 was £9,005 
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8s. 1d., while the expenditure was £8,595 11s. 
id., leaving a balance of revenue over expendi- 
ture of £409 17s. The total investments and 
other assets at the end of the year amounted to 
£70,117 1s. 5d., and, deducting therefrom the 
£25,000 of debentures and the total remaining 
liabilities, £4,211 15s. 6d., the capital of the 
institution amounted to £40,905 5s. 11d. Of 
this sum £5,000 was set aside in 1897 and 1898 
for the redemption of the debentures. The 
sum of £6,850 4s. 8d. still remained invested 
in railway debenture stocks and Consols, reg- 
istered in the name of the institution. A total 
of £60,270 2s. 10d. had now been expended 
upon the institution-house. The award of the 
Willans Premium had been for the first time in 
the gift of the council, and, from the papers 
read before the institution since the foundation 
of the fund in January, 1895, they had selected 
that read in April, 1895, by Captain H. Riall 
Sankey, on ‘Governing of Steam-engines by 
Throttling and by Variable Expansion,’ as the 
most suitable for the award. With a view to 
the formation of a historical museum, relating 
to mechanical engineering progress, several 
gifts of value had been promised. The numer- 
ous letters which had been received from the 
United States evinced a thorough appreciation 
of the reception accorded to the members of 
the American Society of Mechanical Engineers 
by the institution at itssummer meeting. The 
work of the graduates has been carried on with 
considerable success, and a number of visits 
were made by the graduates to works in the 
neighborhood of London. The council had 
awarded prizes to Mr. W. B. Cleverly and Mr. 
Brees van Homan for their papers on ‘ Works 
Management, Methods of Quick Production of 
Repetition Work’ and ‘Steel Skeleton Con- 
struction, as applied to Buildings on the Amer- 
can System’ respectively. In consequence of 
a desire expressed by several members of the 
institution, the council communicated with the 
War Office in February, asking if it would be 
of any advantage to the Government to have 
the assistance in South Africa of the engineering 
experience of members of the institution ; the 
reply indicated the high appreciation of the 
Secretary of State for War, and stated that, 
although arrangements had already been made, 
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the offer would certainly be borne in mind in 
case circumstances should alter. The council, 
after consultation with officers of other institu- 
tions, had consented to take charge of the 
mechanical section of the Glasgow International 
Engineering Congress, the meetings of which 
would be held during the first week of Septem- 
ber of this year. These arrangements would 
not interfere with the ordinary summer meeting 
of the institution, which would be held during 
the last week of July at Barrow-in-Furness. 
THE home department of the Government of 
India has made a report of deaths from wild 
animals and snakes which are summarized in 
the London Times. During 1899 the number of 
deaths among human beings attributed to wild 
animals was 2,966. Fortunately, however, the 
number is below the average of the last four 
years and much lower than the number (4,283) 
reported in 1897. In 1899 tigers caused the 
death of 899, wolves of 338, and leopards of 
327 human beings, while bears, elephants, 
hyenas, jackals and crocodiles were account- 
able for a large proportion of the remainder. 
The tiger is most destructive in Bengal, about 
half of the whole number of the victims of this 
animal being reported from that province. Man- 
eaters have especially troubled certain districts, 
and liberal rewards have been offered for their 
destruction. In the Bhamo district of Upper 
Burma a single man-eating tiger killed about 
20 people. A special reward of 100 rupees was 
paid for its destruction. More than half of the 
deaths from leopards occurred in Bengal, while 
more than three-fourths of those from wolves 
occurred in the Northwestern Provinces and 
Oudh. Special measures were taken to hunt 
down a particularly destructive pack near 
Cawnpur. High rewards were offered, and 
hunting parties organized, but without much 
success. The loss of human life from snakes 
reached the high total of 24,621 a greater 
mortality than in any of the four preceding years. 
Nearly half the deaths occurred in Bengal, 
while the Northwestern Provinces and Oudh 
came next with nearly one-fourth of the total, 
In Bengal the relatively high mortality is attri- 
buted to floods, which drove the snakes to the 
highlands on which village homesteads are 
built. As will be observed, snakes are more 
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‘destructive of human life than are wild animals, 
but the reverse is true of the destruction of 
cattle. In 1899 no fewer than 89,238 cattle 
were destroyed by wild animals, and 9,449 by 
snakes. Of the former 37,986 fell victims to 
leopards, and 34,321 to tigers. The leopard is 
even more destructive to cattle than the tiger 
in Bengal. This province is the greatest suf- 
ferer from the ravages of wild animals and 
snakes, its loss being 30,539 cattle. Assam 
lost 17,010, Madras 15,592, Burma 11,016, and 
the Central Provinces 11,689. The number of 
wild animals destroyed was 18,887 and the 
amount paid for their destruction was 107,476 
rupees. The number of snakes killed was 
94,548, and the rewards paid for service 
amounted to 4,151 rupees. 


UNIVERSITY AND EDUCATIONAL NEWS. 

THE Washington State Legislature has ad- 
journed after having made liberal appropria- 
tions for the support of education. The State 
University gets $270,000, the State Agricultural 
College $94,800, the three normal schools $93, - 
800, $45,000 and $40,000, respectively. 

THE Indiana Legislature has appropriated 
$100,000 for a science building for Indiana 
University. 

THE Ontario Government, in addition to the 
aid contained in the Toronto University Bill 
now before the Legislature, which involves the 
payment of about $20,000 a year for the science 
department, salaries and maintenance, has 
decided to erect a new building for the science 
department on the site of the old Wycliffe Col- 
lege, at a cost of about $200,000. 


By the will of the late George T. Bliss, of 
New York City, who died on March 24th, 
Yale University receives $50,000. 

Mr. JouN D. ROCKEFELLER has offered to 
give Richmond College, a Baptist institution of 
Virginia, $75,000, on the condition that the 
College shall collect $25,000. 

THE sum of $12,000 per annum has been 
subscribed for the conduct of the experimental 
school of Teachers College, Columbia Univer- 
sity. It will be remembered that a building is 
about to be erected for this school with a gift 
of $100,000. 
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THE Lord Mayor of London presided at a 
meeting on March 21st, when the Harl of Rose- 
berry delivered an address on commercial edu- 
cation. The object of the meeting was to call 
attention to the importance of higher commer- 
cial education in relation to the present position 
and prospects of British trade, and to take the 
preliminary steps to raise a fund for the estab- 
lishment of additional higher commercial teach- 
ing in connection with the new London Univer- 
sity. Toward this fund, Messrs. N. M. Roths- 
child & Sons have contributed £5,000. 

AN influential committee has issued an appeal 
with the object of raising £150,000 in celebra- 
tion of the jubilee of Owens College, Manches- 
ter. Fifty thousand pounds are needed to dis- 
charge debts that have been contracted and 
£100,000 for additional endowment. Among 
the objects the promoters have in view are the 
extinction of the debt of £22,000 on the build- 
ing of the medical school; special endowments 
for existing chairs, including French, chem- 
istry, education, anatomy and philosophy ; the 
establishment of new chairs of English literature, 
Hebrew and architecture ; the establishment of 
an institution for bacteriological investigation 
and for the study of hygiene, and of research 
fellowships; and the creation of a pension 
fund for members of the teaching staff. 


FoLLowine the action recently taken by the 
University of Michigan, the Faculty of the Col- 
lege of Science, Literature and the Arts in the 
University of Minnesota has voted to recom- 
mend to the Board of Regents that only one 
degree, that of bachelor of arts, be given here- 
after. Under the present arrangement three 
courses are offered in the college, leading to the 
degrees of bachelor of arts, bachelor of litera- 
ture and bachelor of science. 

For the remainder of the college year, Mr. 
S. M. Coulter takes the position of instructor 
in botany in Washington University, vacated 
by the appointment of H. F. Roberts as pro- 
fessor of botany in the Kansas Agricultural 
College. 

Dr. V. L. LEIGHTON, instructor in organic 
chemistry at Tufts College, has been called to 
an associate professorship of chemistry at the 
College of Agricultural and Mechanic Arts, at 
Kingston, R. I. 
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GEORGE M. DAWSON. 


By the death of Dr. G. M. Dawson, the 
Dominion of Canada loses one of her ablest 
and most distinguished men of science and 
one whose loss will be felt for many years 
to come. George Mercer Dawson was the 
eldest son of the late Sir William Dawson 
and was born at Pictou, Nova Scotia, on 
August 1, 1849. In 1855, his father, hav- 
ing received the appointment as Principal 
of McGill College, left Nova Scotia and 
came to live in Montreal. The wide col- 
lege grounds, lying then on the outskirts of 
the town and backed by Mount Royal, at 
that time covered with its original forest 
growth, formed an environment full of in- 
terest and delight to the boy, whose mind 
turned to the study of nature from the first, 
a study which was made doubly fascinating 
in his case by his father, who was always 
ready to encourage him in his work, explain 
his difficulties and talk with him as a friend. 

At the age of ten he entered the High 
School at Montreal, where he took a high 
place among the boys of his class. There 
were, however, at that time, near what is 
now the center of the city of Montreal, a 
number of ponds in which the boys from 
the High School used to go rafting at lunch 
hour. On one of these occasions he re- 
ceived a drenching and remained in his 
damp clothes through the afternoon ; a chill 
was induced, which led to spinal trouble, 
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resulting in years of suffering and final de- 
formity. He consequently left school, and 
his education, until he was old enough to 
enter college, was carried on chiefly by pri- 
vate tutors. While not neglecting the or- 
dinary subjects of a school curriculum, he 
was allowed to follow out lines of study in 
which he found a particular interest and 

‘in this way learned many things which 
were later of the greatest value to him. 
Surrounded by books, chemical apparatus, 
paints and pencils, the days were never too 
long, and photography, bookbinding, paint- 
ing magic lantern slides, pyrotechny and 
even cheese-making were among his many 
occupations. He seemed to absorb knowl- 
edge rather than to study, and was always 
cheerful, amusing and popular, other boys 
flocking round him and invariably submit- 
ting to his unconscious leadership. At times 
he suffered much pain and was deprived of 
many things dear to boys, but was never 
heard to complain. When quite a lad he 
often accompanied his father on his geolog- 
ical excursions with the students of McGill 
College on Saturdays, and even on longer 
expeditions to Murray Bay, Gaspe and the 
Joggins, and was always a helpful and 
bright companion. 

At nineteen he had recovered his health 
and entered McGill College,where he studied 
for a year, and in the following year en- 
tered the Royal School of Mines in London. 
He went to England in a sailing ship, for 
the benefit of the longer voyage, and on the 
way overamused himself by studying navi- 
gation under the captain. Years later 
when he chartered a schooner, in order to 

,make an examination of the Queen Char- 
lotte Islands, the captain of the latter, prov- 
ing to be drunken and unsatisfactory, was 
dismissed, and Dawson navigated the 
schooner himself during the remainder of 
the trip, and this on a deeply indented and 
dangerous coast, of which at that time no 
chart existed. 
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At the Royal School of Mines he took the 
regular course, extending over three years, 
taking the Duke of Cornwall’s Scholarship, 
and the Forbes medal and prize in paleon- 
tology and natural history. While at the 
Royal School of Mines he paid especial at- 
tention to the study of geology and paleon- 
tology under Ramsay, Huxley and Hther- 
idge, and also devoted much time to the 
study of chemistry and metallurgy in the 
laboratories of Frankland and Percy. 

Returning to Canada, he was engaged for 
a year in mine surveys in Nova Scotia and 
in lecturing at Morrin College, Quebec, 
and in 1873 was appointed Geologist and 
Botanist to Her Majesty’s North American 
Boundary Commission, which was to fix the 
boundary line from the Lake of the Woods 
to the Rocky Mountains, and which had 
been at work for over a year. There are 
but few corners of the earth which now ap- 
pear so far off as the great Northwest did 
at that time—a veritable terra incognita. 
Fort Garry, now the city of Winnipeg, was 
the last point of civilization and the 49th 
parallel had to be traversed on horseback or 
on foot, the provisions and materials being 
taken along in Red River carts. The diffi- 
culties now experienced in traversing that 
district were then increased by its remote- 
ness from civilization and the fact that it 
was unexplored. In summer there was not 
only the scorching heat of the Plains, but 
the prairie fires, the difficulty of procuring 
and carrying firewood, the scarcity of 
water, and, in the late autumn, the cold 
with all its accompanying inconveniences. 
Notwithstanding these difficulties, how- 
ever, during the two years in which he was 
a member of the Boundary Commission, he 
accumulated materials for an elaborate and 
very valuable ‘ Report of the Geology and 
Resources of the Country in the Vicinity of 
the 49th Parallel,’ accompanied with maps 
and many illustrations, which was published 
in Montreal in 1875. In connection with 
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this work he also prepared a report on the 
Tertiary Lignite Formation, a memoir on the 
‘Superficial Deposits of the Central Region 
of North America,’ and papers on the 
‘Locust Visitations,’ on the ‘ Fresh Water 
Sponges of Canada’ and on the ‘ Fluctua- 
tions of the American Lakes.’ 

When the work of the Boundary Survey 
was brought to a close, he was appointed, 
in 1875, to the Staff of the Geological Sur- 
vey of Canada, and, in 1883, on the retire- 
ment of Dr. Selwyn, he succeeded him as 
Director of the Survey, which position he 
held at the time of his decease. His field 
work, while connected with the Geological 
Survey, was carried on chiefly in British 
Columbia and the Northwest Territories, 
and the excellent character of this work 
contributed largely to the great develop- 
ment of the mining industry in these parts 
of the Dominion in recent years. 

Dr. Dawson also rendered important 
public service in connection with the 
Behring Sea arbitration. As one of the 
British Commissioners he spent the summer 
of 1892 in the Behring Sea region, for the 
purpose of inquiring into the facts and con- 
ditions of seal life. The report of the 
Commission constituted the case of Her 
Majesty’s Government, and I remember 
hearing at the time a high tribute paid to 
Dr. Dawson’s ability by one of the gentle- 
men connected with the United States side 
of the case, in the statement that had it not 
been for Dr. Dawson’s evidence and argu- 
ments, a finding much more favorable to 
the United States would probably have 
been secured. In connection with his ser- 
vices on this arbitration he was made a 
Companion of the Order of St. Michael and 
St. George (C. M.G.). 

He usually enjoyed excellent health and 
had great capacity for hard work, but he 
succumbed very suddenly, on the 2d of 
March last, to an attack of acute bron- 
chitis after an illness of but two days. 
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Dr. Dawson was a prolific writer. In 
addition to his numerous and voluminous 
official reports, he contributed many papers 
on geological, geographical and ethnological 
subjects to the scientific magazines and to 
the Transactions of various learned socie- 
ties, both on this continent and in England. 

He received the degree of D.Sc. from 
Princeton, and the degree of LL.D. from 
Queen’s University in 1890 and from McGill 
University in 1891. In the same year he 
received the Bigsby gold medal from the 
Geological Society of London for his ser- 
vices to the science of geology, and was 
elected a Fellow of the Royal Society. In 
1893 he was elected President of the Royal 
Society of Canada. In 1896 he was Presi- 
dent of the Geological Section of the Brit- 
ish Association for the Advancement of 
Science at its Toronto meeting, and was 
last year President of the Geological Society 
of America. His presidential address, de- 
livered on retiring from the latter position, 
appeared in a recent number of ScrENcE. 
In 1897 he was awarded the gold medal of 
the Royal Geographical Society. He also 
received many other distinctions which can- . 
not here be mentioned. 

Dr. Dawson was a man of more versatile 
gifts than his father, but like him possessed 
of an unusual combination of scientific in- 
sight, literary ability and administrative 
capacity. He was a man of broad views, 
clear and judicial frame of mind, modest 
and retiring, but withal an excellent con- 
versationalist. He won the esteem of all 
who knew him, and his loss will be keenly 
felt by his very large circle of friends. 

Frank D. ADAMS. 

McGiL~L UNIVERSITY, MONTREAL. 


STATE NATURAL HISTORY SURVEYS.* 
A GEOLOGICAL survey of Wisconsin, very 
complete and careful for the time, was com- 


* Abstracts of addresses made before the Natural- 
ists, meeting in Chicago, December, 1900. 
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pleted in the year 1878. During the fol- 
lowing twenty years no investigations of 
this character were carried on in the State. 
In 1897, however, the Legislature organ- 
ized the present Geological and Natural 
History Survey and gave to it for the first 
two years an appropriation of $5,000 annu- 
ally, which was doubled during the second 
biennial period. The government of the 
Survey is in a Board of Commissioners, con- 
sisting of the governor of the State, the 
president of the State University, the State 
superintendent of Public Instruction, the 
president of the Commission of Fisheries, 
and the president of the Wisconsin Acad- 
emy of Sciences, Arts and Letters. The di- 
rector of the survey from the first has been 
H. A. Birge, professor of zoology in the 
University of Wisconsin. The work of the 
Survey has been done along three lines: 
economic, scientific and educational. 

The first piece of work of economic im- 
portance was the investigation of the build- 
ing stones of the State, to which two years 
were devoted by Dr. E. R. Buckley, who is 
in charge of this department, and, as a re- 
sult,a full report on the building stones was 
published as a bulletin of the Survey in 1899. 
After the completion of this work, Dr. Buck- 
ley turned his attention to the clays and the 
clay industries, on which he is still engaged. 
A general report on this subject will appear 
during the present winter, and the work will 
be continued probably for at least a year or 
two inthefuture. The geological structure 
of the Keweenawan, or copper-bearing 
rocks, of Douglas and adjacent counties of 
northern Wisconsin has been worked out by 
Professor U. 8. Grant, and a preliminary re- 
port has been published. 

Of the several scientific investigations, 
the most important is the geology of the 
erystalline rocks in the central part of the 
5S! vte—a region which was almost entirely 
uninhabited at the time of the earlier sur- 
vey. Itsinvestigation has been assigned to 
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Dr. 8. Weidman, who has been carrying on 
field work since the organization of the Sur- 
vey and who will prepare a complete report 
of the geology of the region when he has 
completed the task of working out, in the 
field, the difficult and intricate relations of 
the rocks. 

Another line of work has been on the 
lakes which are so abundant in Wisconsin. 
A hydrographic survey has been made of 
more than 60 of the more important lakes 
in the southeastern part of the State, and 
maps of these lakes have been published. 
The investigation of the biology of the 
waters has been fairly begun. The physica 
geography of the lake region of southern 
and eastern Wisconsin is now being studied 
by Mr. N. M. Fenneman. 

The first educational bulletin has recently 
been published by Professor R. D. Salisbury, 
on the physical geography of the region 
about Devil’s Lake. This is intended to set 
forth the geography and the surface geolog 
of the region in such a way as to bring out the 
principles of physical geography involved, 
so that the book will be primarily of value 
to the teachers and students of the subject, 
but it is also a contribution to our knowl- 
edge of that region. 

This brief notice touches only the most 
important directions in which the Survey 
has been working, leaving unmentioned 
many subjects to which less attention has 
been given. 

So far as the experience of the Wisconsin 
Survey goes, it appears that the State is 
quite willing that a considerable amount of 
money should be devoted to investigations 
whose value is scientific in the fullest sense 
of the word, and it also expects a considerable 
amount of attention to be given to subjects 
of economic value and of immediate prac- 
tical importance. ‘This seems to me to be 
entirely right. The State has a right to ex- 
pect an economic return for money expended 
in a State survey, especially as there are 


APRIL 12, 1901.] 


subjects of economic value which demand 
immediate investigation and whose study 
is the duty of a survey. On the other 
hand, the Survey ought not to allow its at- 


tention to be directed to subjects of imme- . 


diate economic interest only, since, as we 
all know, the pure science of the present 
becomes the applied science of the future, 
and it is eminently the task of the Survey 
to work for the future as well as for the 
present. The Wisconsin Survey has en- 
deavored to fulfill both these requirements, 
so far as the means at its disposal would 
permit, and its efforts have been fully en- 


dorsed by the State. 
E. A. Brree. 


UNIVERSITY OF WISCONSIN. 


TuE Natural History Survey of Minnesota 
is being carried on in pursuance of an act 
approved in 1872, and entitled “ An act to 
provide for a geological and natural history 
survey of the State and to entrust the same 
to the University of Minnesota.’’ In ac- 
cordance with this law the Board of Regents 
of the University at once appointed Pro- 
fessor N. H. Winchell geologist of the Sur- 
vey and placed the work under his super- 
vision. The funds for carrying on the work 
have been almost wholly derived from the 
sale of so-called ‘State salt lands’ set aside 
for the Survey. After about 20 years of 
good work by the geologist, the geological 
work has been ordered to be brought to a 
close and the natural history has been taken 
up, with the professors of botany and 
zoology in charge of the botany and zoology 
respectively. 

The law creating this Survey is so broad 
in its scope that so-called purely scientific 
investigations are as incumbent upon those 
in charge of the work as the so-called eco- 
nomical. Accordingly we do not at present 
divide this work into scientific and econom- 
ical problems, but try to do scientifically 
everything we undertake to do, whether it 
has an immediate practical bearing or not. 


SCLENCE. 


565 


Economical and practical questions are by 
no means neglected, and the plans at present 
being followed contemplate reports that 
will be of educational and scientific value, 
as well as a handy source of information to 
the citizens of the State. 

On the zoological side the vertebrates are 
at present receiving the most attention. So 
far as possible complete accounts of certain 
more or less typical species, and species 
that for one reason or another are of special 
interest and importance, are being prepared 
in connection with the more general reports. 
These individual biographies, as they might 
be called, are intended to serve as guides 
and reference texts in the schools of the 
State. The invertebrates are not being 
neglected, though with the exception of one 
or two groups they are not receiving special 
attention at present. Plankton work can 
not be said to have received any serious con- 
sideration, and probably will not as long as 
more promising and less ‘ killing’ fields are 
as plentiful as they are. 

In reply to questions and suggestions, it 
was stated that both the botanist and_z»- 
ologist made it a point to send their reports, 
not only to all the schools of the State, but 
so far as possible also to all the newspaper 
offices in the State. : 

An examination of Minnesota Plant Life, 
issued by the botanist of the survey, will 
convince the most skeptical that State re- 
ports can be issued in the best typograph- 
ical style. This matter, however, demands 
special attention and experience. 

In consequence of the close connection 
between the University and the Natural 
History Survey, the biological departments 
of the University have become the bureau 
of information on natural history questions 
for the entire State, and the professors of 
botany and zoology annually answer hun- 
dreds of letters—yes, in some years, thou- 
sands. 

The matter of cooperation between the 
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surveys of the different States has come up 
frequently, but I am not sure that we are 
ready for any definite plans. It would 
ssem that cooperation along some lines at 
lsast would lead to most valuable results, 
but how to adjust these so differently organ- 
ized surveys is much more difficult than 
picking out the problems. I am inclined 
to believe that we shall have to go over our 
fields independently at first and look to- 
ward cooperation later on. In the mean- 
time suggestions and discussions and re- 
flection should not be set aside altogether. 


H. F. NAcHTRIEB. 
UNIVERSITY OF MINNESOTA. 


Ir is to be regretted that Professor Forbes 
is necessarily absent from this meeting, 
since he only can adequately discuss mat- 
ters connected with the Natural History 
Survey of the State of Illinois. It is to his 
energy and foresight that the Illinois State 
Laboratory of Natural History, which is 
charged with its accomplishment, owes its 
origin, some twenty-five years ago, and it 
is to his oversight and direction that its 
success is due. 

The conditions affecting the biological 
survey of Illinois differ materially in sev- 
eral particulars from those existing in Min- 
nesotaand Wisconsin. Illinois has no State 
geologist nor State geological survey, so 
that from its beginning the biological sur- 
vey has been free from some of the diffi- 
culties experienced in a few of the neighbor- 
ing States. 

In 1877 the Legislature established what 
is known as the Illinois State Historical 
Library and Natural History Museum, at 
Springfield, and the Illinois State Labora- 
tory of Natural History, at Normal, Illi- 
nois, with Professor S. A. Forbes as its 
director. The State Laboratory was estab- 
lished with several functions to perform. 
The law provided that by it the museum at 
Springfield should be supplied with mate- 
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rial illustrating the fauna of the State; that 
educational institutions and high schools 
should be supplied with material for in- 
structional purposes; and besides these 
educational activities, a State survey of the 
animals and cryptogamic plants was to be 
carried on ; and, finally, certain studies of an 
economic character were to be made with 
reference to the food of fishes and of birds. 
In 1883 the director was made State Ento- 
mologist, and for a number of years subse- 
quently there was no sharp division between 
those operations of the State Laboratory 
carried on in connection with economic 
entomology and those for which the insti- 
tution was originally established. In 1885 
the State Laboratory was moved to Urbana 
in consequence of the appointment of its 
director to the chair of zoology in the Uni- 
versity of Illinois. From 1883 to 1893 the 
Natural History Survey work was some- 
what intermittent in character, but with the 
establishment of the Biological Station on 
the Illinois river, the work has been carried 
on continuously along the lines originally 
intended. The appropriations have in most 
cases been reasonably liberal, and have 
gradually increased from $3,000 per annum 
to nearly $10,000, aside from the appro- 
priations for economic entomology. At no 
time has the State Laboratory had the back- 
ing of any scientific society or of any other 
association in any way helpful in securing 
legislative appropriations. It has at all 
times stood strictly on its merits and the 
value of the work accomplished, and its con- 
tinual growth is due to the confidence which 
members of the Legislature have felt in the 
integrity of the director as a man, and in his 
energy and ability as a scientist. 

The laws under which the State Labora- 
tory was founded and has been supported 
seem to emphasize the educational part of 
its duties rather than the scientific and eco- 
nomic features. Professor Forbes’s working 
definition of ‘survey’ involves more than a 
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mere census of animals and plants or a pub- 
lication of lists showing local and geograph- 
ical distribution. It is broad enough to in- 
clude matters of an ecological character, and 
this view has largely determined the general 
plan of operations. It would have taken 
less time to send the material of the vari- 
ous collections to specialists at Washing- 
ton, or elsewhere, and have identifications 
made by them, than to collect the necessary 
literature and allow the time and expense 
involved in the training of a group of 
specialists on the staff of the State Labora- 
tory; but the former plan would have re- 
sulted simply in the accumulation of named 
material as a basis for lists of plants and 
animals with reference to local and geo- 
graphical distribution, while the latter 
course is essential to a natural history sur- 
vey in a wider sense. The director re- 
gards as one of the most important objects 
to be attained by the State Laboratory in- 
vestigations, the presentation of the knowl- 
edge obtained in a form accessible to all in- 
terested intelligent citizens of the State. 
Much remains to be done before this work 
will be completed. Most of the literature 
thus far published by the State Laboratory 
has been more or less technical and written 
with reference to the specialist, but such 
material is to be considered as a sort of by- 
product incidental to the prosecution of the 
more essential duties. 

Two important lines of work are now in 
progress. One of these, the ichthyological 
survey, has received much attention during 
the past two years and will result in the 
publication of a comprehensive report on 
all the fishes occurring within the borders 
of the State, in which as full an account as 
practicable of life histories, habits and con- 
ditions of environment will be given in 
addition to the ordinary descriptive matter. 
Each species is to be illustrated by colored 
plates made from living. specimens. I 
have brought, for the inspection of those 
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interested, a few of the drawings already 
prepared, which reflect great credit on the 
State Laboratory artist, Miss Lydia M. 
Hart, by whom they were made. 

Another line of work which is being vig- 
orously prosecuted is the study by Dr. Ko- 
foid of the plankton material collected from 
the Illinois river at frequent intervals dur- 
ing a period of nearly five years. The work 
of counting has been completed, and the 
data are being got into proper form as 
rapidly as possible. As a result of this work 
much interesting and important knowledge 
is being gained concerning the life histories, 
seasonal distribution, relative numbers and 
sequence of succession of many of the mi- 
nute organisms composing the river plank- 
ton. Ags most of the counting work has 
been done since Dr. Kofoid made a prelim- 
inary report in this place a year ago, I may 
mention that some interesting facts stated 
by him in a tentative way have been con- 
firmed. For example: (1) the marked con- 
stancy in the seasonal recurrence of many 
species, with their maximum and minimum 
numbers appearing annually within narrow 
time limits—perhaps an adaptation to defi- 
nite temperature conditions ; (2) the con- 
stancy of a spring and fall maximum for 
many species, the latter secondary—these 
maxima indicating perhaps an adaptation 
to the mean temperature of the year; (3) 
the evidence of the extreme variability of 
some of the limnetic forms and the probable 
genetic connection within the season of a 
number of supposed species—as in the case 
of Brachionus bakeri and its related forms 
and of Dinobryon, composite colonies of the 
latter being often found, different portions 
of which are made up of very different 
types of individuals, types which more fre- 
quently will be found in small colonies of 
homogeneous character and which have re- 
ceived various specific names; (4) the 
presence of a minute plankton flora occur- 
ring within about the same seasonal limits 
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as the foliage of the trees and disappearing 
as abruptly. For the greater part these 
forms are so minute that they ordinarily 
escape the silk net, and it is only in collec- 
tions made by some filter method that an 
alequate idea of their importance can be 
gained. Detailed examination of the filter- 
paper catches tends to confirm the criticisms 
of Dr. Kofoid with reference to the depend- 
ence on collections made by the silk net 
alone. The loss by leakage or escape is 
often volumetrically as well as numerically 
very large. Other interesting facts might 
be referred to, but there is scarcely sufficient 
excuse for it in this connection. 

A paper of systematic character on the 
leeches of the State Laboratory collection, by 
Mr. J. Perey Moore, is now in press, and an 
article on the Odonata, by Professor Need- 
ham and Mr. Hart, is nearly ready for the 
printer. Aside from numerous publications 
of an economic entomological character 
there have been published two quarto vol- 
umes on the birds of the State, and five vol- 
umes of the Bulletin of the Illinois State 
Laboratory of Natural History. 

As to future work, it is probable that a 
comprehensive entomological survey en- 
tirely distinct from economic investigations 
will be undertaken in the near future, and 
work is now in progress on ‘the first one of 
a special series of bulletins of what may be 
termed an educational nature, in which the 
object will be to treat various groups of 
animals in such a way ag best to meet the 
needs especially of teachers and students 
of zoology in high schools and colleges. 
These bulletins, while giving descriptions 
and synoptic keys, are at the same time to 
include such physiological and ecological 
matter as will make them useful. It is in- 
tended that they shall be scientific, but 
written for others than specialists. 

While cooperation in the work of the 
various State surveys would theoretically 
have several advantages, it practically 
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seems well-nigh unattainable because of the 
great difference in the conditions governing 
the action of each. Efforts have been made 
within the past few years to bring about 
such cooperation, but without result. If it 
were possible to have the energies of different 
surveys directed in part along similar lines 
of work synchronously, so that one specialist 
might work up a given group of animals 
for several States, there would be evident 
economy in time and money ; or such special 
educational publications as those previously 
referred to might, with comparatively small 
additional outlay of time and money, be 
adapted to use in several States instead of 
but one. It might be greatly to the ad- 
vantage of the surveys in different States if 
competent men in charge of the biological 
departments of some of the educational in- 
stitutions of the State should become inter- 
ested and responsible for the working up of 
special groups; and as far as Illinois is con- 
cerned, Professor Forbes would be greatly 
pleased if such cooperation between the 
State Laboratory and some of the working 
biologists in the State might be accom- 
plished. He would willingly procure neces- 
sary literature and aid in the matter of col- 
lections, and although not ready to make 
unconditional promises of compensation, 
would, I am sure, feel warranted in coopera- 
tion of a financial, as well as of a scientific, 
sort. Here we meet with one of the great 
difficulties in the economical prosecution of 
such survey work. The instruction in our 
leading institutions is so exclusively along 
morphological and physiological lines that 
the men coming from such institutions are 
not prepared for the kind of work required 
in surveys, and much time and expense is 
involved before they can accomplish results. 
A vacancy on the State Laboratory staff is 
often a serious matter, because of the im- 
possibility of finding men already prepared 
to prosecute such work. FRANK SMITH. 
UNIVERSITY OF ILLINOIS. 
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THE TRAINING OF AN ELECTROCHEMIST. 

Av the meeting of the German Hlectro- 
chemical Society in Zurich, last August, 
Professor Richard Lorenz,* at the request 
of the Society, read a paper on the kind of 
training which is desirable for an electro- 
chemist. The paper contains much which 
is suggestive in reference to the training of 
chemists in general, and calls attention to 
certain defects in the present method, es- 
pecially as applied in many of the German 
universities. 

Lorenz first raises the question as to 
whether electrochemists are entitled to 
recognition as representing a separate and 
distinct branch of science, and, notwith- 
standing the fact that they have not yet 
received such recognition in all the schools, 
answers the question, of course, in the affirm- 
ative. The battle in reference to the ex- 
istence and recognition of electrochemistry 
is, in most places, at an end. Its chief 
enemy is the one-sided manner in which 
chemists, until recently, have been trained ; 
and this one-sided method of training still 
obtains in some universities. We know, 
to-day ‘that a chemical doctor well trained 
in all directions’ is often nothing but a 
special organic chemist. Even if in some 
cases the candidate has learned a little 
analytical chemistry in order to be able to 
pass certain examinations outside of the 
university, he knows absolutely nothing 
of that fundamental branch of science— 
physical chemistry—and his knowledge of 
inorganic chemistry is so fragmentary that 
it cannot be called scientific—of the science 
of inorganic chemistry he knows essentially 
nothing. 

It is quite different at certain polytech- 
nic institutions where inorganic chemistry 
is constantly introduced in connection with 
technica] chemistry and metallurgy. 

Since electrochemistry, as is well known, 
is one of the best developed branches of 

* Ztschr. elect. Chem., 7, 201. 
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physical chemistry, the electrochemist 
should be trained in physics and in chem- 
istry. Organic chemists should also know 
much more physics than is usually re- 
quired of them. 

Electrochemistry is also very closely con- 
nected with inorganic chemistry, and the rise 
of physical chemistry and electrochemistry 
in Germany has reawakened an interest in 
inorganic chemistry, which had almost en- 
tirely disappeared. Modern electrochem- 
istry is an exact science, and rests on a 
mathematical basis. Every: electrochemist 
must, therefore, be trained in the elements 
of the higher mathematics, and be able to 
use the differential and integral calculus. 
Later he must apply thermodynamics and 
chemodynamics to the problems as they 
arise. It is not until mathematics is ap- 
plied to special problems that its significance 
is appreciated by the investigator of nature. 

It is difficult to lay too much stress on 
the importance for an electrochemist of a 
general training in physics. He should be 
trained first of all in mechanics, then in 
sound that he may become familiar with 
the conception of wave-motion, also in heat, 
light, electricity and magnetism. 

The physicist, in training a skilful elec- 
trochemist, should not ask ‘‘ What use can 
he make of my knowledge ?”’ and he should 
not adapt his teaching to special needs. 
The electrochemist, as well as the practi- 
cal chemist, can use all physics. They 
may have to do with the magnetic properties 
of the atoms, or with heat phenomena, or 
with photometric relations, or with the 
kind and nature of the vibrations in an 
ozonator, or with fusion, evaporation and 
specific heats in the electric furnace. If 
the physicist were to consider simply the 
‘needs of the electrochemist,’ he would 
teach him simply the chapters which per- 
tain to electrical measurements. This would 
be a serious error and would retard the de- 
velopment of electrochemistry along broad 
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and general lines. The need of the electro- 
chemist is for the broadest possible devel- 
opment in the science of physics. 

Analytical chemistry is of fundamental 
importance for the electrochemist. He 
should be able to make more or less com- 
plex analysis not only accurately, but 
rapidly. Speed in carrying out an analysis 
is often a necessity. 

Inorganic chemistry is still taught but 
little at the German universities, and this 
is, of course, fundamental for the electro- 
chemist. Some little inorganic chemistry 
is taught under the head of ‘ general chem- 
istry.’ In other places some lecture ex- 
periments are shown, and equations written, 
showing the transformations of substances. 
In other places inorganic chemistry is dealt 
with from the standpoint of the modern 
theory of ions. But in the last decade in- 
organic chemistry has developed as rapidly 
and made as great strides as theoretical 
chemistry. Thus, the vast amount of 
knowledge which we have in reference to 
the formation and decomposition of double 
salts, the beautiful experiments in the field 
of complex compounds, the extension of our 
science to the rare gases and rare earths, 
the reactions of substances at high tempera- 
tures as studied by the French school, the 
transformation temperatures and, finally, 
the fundamental relations of all phenomena 
to the Periodic System, are seldom dealt 
with. We need a place in which these 
matters can be really systematically discussed 
and brought to their attention. We should 
teach the students fewer formulas and more 
about the real knowledge of the properties of all 
the elements and compounds. 

We know from the lectures of Van’t 
Hoff on ‘ The Increasing Importance of In- 
organic Chemistry,’ and of Hittorf on ‘ The 
Necessity of Establishing Special Chairs for 
Inorganic Chemistry in the German Uni- 
versities,’ that the chairs of inorganic 
chemistry have been occupied almost ex- 


SCIENCE. 


[N. S. Vou. XIII. No. 328. 


clusively by organic chemists, whose inter- 
est and indeed whose knowledge were not 
in this field. As co-editor with Kuster of 
the Zeitschrift fiir anorganische Chemie, I 
have had the very best opportunity to ob- 
serve how great has been the growth in 
this field. If any one should think that 
the reason for desiring new chairs of inor- 
ganic chemistry to be established is in any 
way connected with the desire that certain 
individuals should have full professorships 
in inorganic chemistry, he has not obtained 
his information from the proper source. 

In reference to the training of the electro- 
chemist in organic chemistry, that is al- 
ready amply provided for, and nothing 
further need be said concerning it. The 
electrochemist should also study as sub- 
ordinate subjects mineralogy, crystallog- 
raphy, geology, ete. 

Lorenz then takes up the question as 
to how far the electrochemist should be 
familiar with mechanics, a knowledge of 
machines, mechanical drawing, etc. He 
recognizes the force of Ostwald’s warning, 
that the student should not have too many 
subjects, but under present conditions elec- 
trochemists, in out-of-the-way places, may 
have to fill so many réles that a knowledge 
of these mechanical matters is often a neces- 
sity. 

In reference to the special electrochem- 
ical training; instruction should be given, 
as Knorre has already pointed out, in gen- 
eral and technical electrochemistry, in gen- 
eral physical chemistry, as well as in ther- 
mochemistry, chemical dynamics, organic 
electrochemistry, chemical thermodynam- 
ics, etc. The student should be so trained 
in mathematics that these subjects can be 
dealt with mathematically. The best 
means to train and develop an electro- 
chemist, in general, is the carrying out of 
a scientific investigation, as Ostwald has 
already maintained. : 

Lorenz then takes up the discussion of 
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the work which should be done by the 
electrochemist in the laboratory, and finally 
decribes the training which the students in 
the Polytechnic Institute in Zurich receive. 
The point which is of chief interest here is 
that mathematics is required for every chemist, 
and physics is introduced in the broadest 
way into the course of every chemist. 


The scientific importance of this address 
is much greater than would be implied by 
its title. The question arises whether 
much that was said by Lorenz does not 
apply to other branches of science or, per- 
haps, to all, although it is true that some of 
the natural sciences, chiefly on account of 
the relative complexity of the phenomena 
dealt with, are not yet sufficiently advanced 
to enable the mathematical methods to be 
extensively applied to them, yet they are 
all rapidly approaching that stage which we 
may describe as the mathematical. 

Take as an example the science of chem- 
istry. Physics, the furthest developed of 
all the natural sciences, has long since be- 
come an exact or mathematical science. 
It has been only a short time since a stu- 
dent could get on fairly well in most 
branches of chemistry without any knowl- 
edge of the higher mathematics. But how 
different to-day? A chemist now who is 
not familiar with the calculus can have no 
adequate conception of the theoretical side 
of his science, as Van’t Hoff and others 
have repeatedly pointed out. In inorganic 
chemistry, at least in its latest develop- 
ments, the calculus is absolutely essential, 
since inorganic chemistry is touched at all 
points by physical chemistry, and who can 
know anything of physical chemistry with- 
out the calculus. Take on the other hand 
organic chemistry. There are certain very 
important phases of this subject into which 
the higher mathematics has not yet entered ; 
but in the study of the velocity of organic 
reactions, of the chemical dynamics and 
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statics of such reactions, not only the cal- 
culus is required, but also a fair knowl- 
edge of thermodynamics. In physical chem- 
istry a knowledge of the higher mathematics 
and of physics is just as essential as a 
knowledge of chemistry itself, and thus it 
goes through the whole field of chemistry. 

A student who starts out to-day to be- 
come a chemist without a good knowledge 
of physics and mathematics is hopelessly 
handicapped at the outset, no matter to 
what division of chemistry he may turn his 
attention. 

In other branches of science we already 
see the dawn of the exact or mathematical 
period. ‘Take physiology, one of the most 
complex of the biological sciences. Certain 
phenomena of life have already lent them- 
selves to mathematical treatment, as is 
shown by the work of Loeb and others. 
The application of physical chemistry to 
physiology seems to mark the introduction 
of the mathematical method in dealing 
with the physics and chemistry of life. 

Take morphology—the work of Daven- 
port shows that even structure can be 
treated by the exact method, and makes it 
probable that the morphologist in the 
future will have to look to his higher 
mathematics. 

Other branches of science might be cited, 
but these suffice to show how rapidly the 
mathematical method is coming to be ap- 
plied to all scientific knowledge. Perhaps 
the most distinguishing feature of scientific study 
at the beginning of the twentieth century is the 


"introduction of the mathematical method into all 


those branches of knowledge which are suffi- 
ciently developed. 

One of the most important features, 
therefore, in scientific training to-day is a 
thorough course in the elements of the 
higher mathematics, and this should be 
followed in every case by an equally thor- 
ough course in physies. The student who 
is not thus equipped can never hope to pass 
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beyond empiricism, nor obtain any insight 
into the real meaning and relations of natu- 


ral phenomena. 
Harry C. Jones. 


APPROPRIATIONS FOR THE U. 8S. DE- 
PARTMENT OF AGRICULTURE. * 

THE passage of the agricultural appro- 
priation act for the year 1901-1902 marks 
an epoch in the history of the development 
of the national Department of Agriculture. 
Not only does it carry the largest appro- 
priation ever made for the Department 
and provide for future extension of its 
work in various lines, but it inaugurates a 
scheme for the partial reorganization of 
the scientific branches of its work. Three 
of the present divisions are raised to the 
grade of bureaus, and a number of other di- 
visions are associated in one large Bureau 
of Plant Industry, corresponding in a gen- 
eral way to the present Bureau of Animal 
Industry. 

Starting first as an appendix to the Pat- 
ent Office for the distribution of seeds, the 
Department of Agriculture was formally 
organized in 1862 as an independent de- 
partment in charge of a commissioner, and 
in 1889 was raised to the dignity of an ex- 
ecutive department. The passage of the 
Hatch Act providing for agricultural ex- 
periment stations about that time in- 
creased its responsibilities and extended 
its field of usefulness. 

The growth of the Department has been 
steady and uninterrupted. The importance 
of its work has been recognized by steadily 
increasing appropriations, and the relations 
maintained with the experiment stations 
furnish a means of carrying its investiga- 
tions into every section of the country, in 
cooperation with these institutions, and 
serve to broaden itsinfluence. Asan insti- 
tution for agricultural investigation it is 


* From proofs of the ‘Experiment Station Record,’ 
Vol. XII., No. 9. 
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now without a counterpart in any country, 
and there are few, if any, scientific institu- 
tions which include so large an aggregation 
of scientists and experts devoting their 
attention to investigations and research. 
The Department is coming to be generally 
recognized as one of the great scientific 
institutions, not alone in this country, but 
of the whole world. The formation of bu- 
reaus is a fitting step at this juncture, for 
it is a recognition of the growth which has 
been made and the need for a more compact 
form of organization. The creation of these 
four new bureaus, in addition to the 
Weather Bureau and the Bureau of Ani- 
mal Industry, is a following out of the gen- 
eral divisions into which the subject of 
agriculture seems logically to fall, asso- 
ciating such lines of work as relate closely 
to each other and providing for the closest 
cooperation practicable among them. 

The new Bureau of Plant Industry em- 
braces the divisions of Botany, Vegetable 
Physiology and Pathology, Agrostology, 
Pomology, and Gardens and Grounds, and 
is under the directorship of B. T. Gallo- 
way. To this bureau has also been assigned 
the Section of Seed and Plant Introduction, 
together with the general supervision of 
the experiments in tea culture. A horti- 
culturist will be added to the list of 
specialists, with the intention of develop- 
ing the work of investigation along that 
line. From the standpoint of administra- 
tion the arrangement will be an economy 
of time and will give greater opportunities 


-for investigation to the chiefs of the divi- 


sions. 

In recognition of the plan for a system- 
atic survey of agricultural soils and for 
extension of the work in forestry, the divi- 
sions of Soils and Forestry receive bureau 
organizations and are raised to that desig- 
nation. The fourth bureau provided for is 
the Bureau of Chemistry, to which addi- 
tional scope will be given. 
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The appropriation act makes frequent 
mention of cooperation between the differ- 
ent divisions of the Department and also 
with the agricultural experiment stations. 
The establishment of the Bureau of Plant 
Industry will favor the extension of the co- 
operation and will assist in adjusting the 
lines of work and preventing any tendency 
to duplication. 

Of the new bureaus the Bureau of Plant 
Industry receives the largest appropriation, 
namely, $231,680. The amounts appro- 
priated for the different lines of investiga- 
tion in charge of this bureau, aside from 
certain salaries, are $60,000 for investiga- 
tions in vegetable pathology and physio- 
logy, $20,000 for pomological investigations, 
$45,000 for botanical investigations and 
experiments, $20,000 for grass and forage 
plant investigations, $20,000 for seed and 
plant introduction, $7,000 for tea-culture 
experiments (an increase of $2,000), and 
$20,000 for gardens and grounds. The 
total appropriation for the Bureau of Plant 
Industry represents an increase of $61,900 
over the combined appropriations for the 
previous year of the divisions associated in 
it. A new feature of the botanical investi- 
gations is the study of useful plants of the 
tropical territory of the United States, 
together with plants likely to be of value 
for introduction into those sections. Fur- 
thermore, investigations are to be made on 
‘the varieties of wheat and other cereals 
grown in the United States and suitable for 
introduction, in order to standardize the 
naming of varieties as a basis for experi- 
mental work of the State experiment sta- 
tions and as an assistance in commercial 
grading’; and in cooperation with the 
Bureau of Chemistry, the cause of deteriora- 
tion of export grain, particularly in oceanic 
transit, is to be investigated, together with 
means of preventing such loss. Special 
mention is made in the appropriations for 
this bureau of the employment of scientific 
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aids, a class of employees drawn from the 
agricultural colleges, which has previously 
been arranged for in the Department. 

The Bureau of Forestry receives $185,- 
440, an increase of $105,440 over the pre- 
vious year. The appropriation for the 
Bureau of Soils is $109,140, which is an in- 
crease of $77,840. This is to enable an ex- 
tension of the tobacco investigations, which 
remain in charge of this bureau, and the 
investigation and mapping of soils in the 
United States. The Bureau of Chemistry 
receives $35,800, and in addition to its other 
duties is charged with the investigation of 
food preservatives and coloring matters ‘ to 
determine their relation to digestion and to 
health and to establish the principles which 
should guide their use.’ 

The Weather Bureau receives increased 
appropriation for general maintenance, and 
$46,000 for the erection and equipment of 
buildings in six different places, and for 
laying a cable between the mainland and 
Tatoosh Island, Washington, making the 
total appropriation $1,148,320. The main- 
tenance fund of the Bureau of Animal In- 
dustry is increased $50,000, and the inspec- 
tion work is extended to include dairy. 
products intended for exportation to foreign 
countries. Such products, the same as 
meats, may be marked, stamped or labeled, 
so as to secure their identity and indicate 
their purity and grade. This is an en- 
tirely new provision, which it is hoped will 
tend to place American products on a 
better footing in foreign markets. An ap- 
propriation of $25,000 is made, in addition 
to one of $50,000 last year, for animal 
quarantine stations, giving a total for the 
bureau of $1,154,030. 

The appropriations for agricultural ex- 
periment stations have reached the sum of 
$789,000, including $33,000 for the Office 
of Experiment Stations, as heretofore, and 
$12,000 each for stations in Alaska, Ha- 
waii and Porto Rico. The Hawaii station 
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will be located near Honolulu on a govern- 
ment reservation originally set apart by 
the provisional government for the use of an 
experiment station. Itis intended to make 
the work there supplementary to that of 
the experiment station which has been 
maintained by the Hawaiian sugar plant- 
ers, and attention will be given to other 
field crops and the development of animal 
industry and horticulture. Jared G. 
Smith, recently in charge of the Section of 
Seed and Plant Introduction of this depart- 
ment, has been placed in charge of the 
Hawaii station, and will take up the 
work there about the middle of April. 
Fifty thousand dollars was appropriated to 
continue the irrigation investigations, and 
$20,000 for nutrition investigations, the 
latter being an increase of $2,500. 

The Division of Statistics receives $156,- 
160, the same as last year, the Division of 
Entomology $36,200, and the Division of 
Biological Survey $32,800. The fund for 
publications is increased by $50,000 for 
farmers’ bulletins and a small amount for 
distribution, making the total for the Divi- 
sion of Publications $198,020 aside from 
the general printing fund, $110,000. Other 
appropriations are as follows: seeds, $250,- 
000, exclusive of the $20,000 mentioned 
for seed and plant introduction, an in- 
crease of $100,000 ; library, $16,000 ; pub- 
lic-road inquiries, $20,000, an increase of 
$6,000; investigating the production of 
domestic sugar, $5,000; Arlington farm, 
$10,000 ; office of the Secretary, $71,670; 
Division of Accounts, $18,900; Museum, 
$2,260, and contingent expenses, $37,000. 
The grand total, including the regular ap- 
propriations for the experiment stations, is 
$4,582,420, an increase of $558,920 over 
last year. 

An important item of the appropriation 
act is the authorization of the Secretary of 
Agriculture to submit plans and recommen- 
dations for a fireproof agricultural building, 
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to be erected on the grounds of the Depart- 
ment, and appropriating $5,000 for the 
preparation of such plans. The Depart- 
ment long since outgrew its original ac- 
comodations, and for years has been badly 
cramped for room. The present main 
building has been condemned as unsafe, 
and from the nature of its construction the 
risk of fire has always to be met. Besides 
erecting a number of small buildings, which 
are mere temporary makeshifts, it has been 
necessary to rent several residences in the 
neighborhood and adapt them to laboratory 
and office purposes. Laboratory buildings 
for the Division of Chemistry and the Bu- 
reau of Animal Industry have been spe- 
cially erected by private parties and rented 
to the Department. The amount now paid 
for rental for these buildings, together with 
the additional expense required for watch- 
men, aggregates about $10,000 annually. 
The position to which the Department has 
now attained, the demands of its work, and 
the safety of its library records and collec- 
tions, make a modern agricultural build- 
ing a practical necessity if not an impera- 
tive need. E. W. ALLEN. 


THE REDUCTION TO ABSURDITY OF THE 
ORDINARY TREATMENT OF THE 
SYLLOGISN. 

TuE traditional treatment of the syllogism 
errs both by redundancy and by’ insuffi- 
ciency—that is to say, the validity of the 
syllogism can be tested by a far simpler 
method of procedure, and, on the other hand, 
the ordinary method fails of applica- 
tion to a vast number of pairs of proposi- 
tions which are nevertheless the premises 
of a valid syllogism. In the first and second 
moods of the first figure the syllogism is in 
what may be called its primitive form—it 
is doubtless the only form in which it is 
used by children and savages ; but there is 
another form, in which negative modes of 
expression are given free play, which is far 
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superior to it in facility of manipulation. 
This superiority has its source in the fact 
that of the eight (not four, to which the 
ordinary logic has reduced the forms of 
speech) propositions necessary to a com- 
plete description of the universe, — 


a. allaisb, a. not all ais B, 
uw. none but a is b, wu. some besides a is b, 
2. no ais bd, i. some a is J, 

0 


0. all but a is}, . not all but a is }, 


it is the last four that possess the great ad- 
vantage of being symmetrical (that is, of 
having subject and predicate amenable to 
the same rules of manipulation), and of 
these it is ‘no ais 6’ and ‘someais b’ that 
possess the other advantage of naturalness. 
These last should therefore be regarded 
as the canonical form of the proposition ; 
and correspondingly, the ideal form of the 
syllogism is that in which it appears as a 
statement of the impossibility of concur- 
rence of the premises and the denial of the 
conclusion of the ordinary syllogism. The 
canonical form of the syllogism is there- 


fore this: 
noaisb, 
no c is non-b, 


and some ais c 


are inconsistent (or cannot all three be true 
together). This may be called the In- 
consistency, or the Incompatibility, or, per- 
haps, the Antilogism. But in this all three 
propositions play an exactly similar role— 
there is no distinction between premises 
and conclusion, and it is therefore the one 
single form to which every syllogism may 
be at once reduced, provided we (1) ex- 
press every universal proposition in the 
negative form, no p is q, (2) express every 
particular proposition in the affirmative 
form, some r is s, and also (3) deny the 
conclusion. When thus reduced to the form 
of an inconsistency, the rule for validity is 
this: of the three propositions, two are uni- 
versal and one is particular; each two 
propositions have one and only one term in 
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common; the term common to unlike 
propositions appears with like signs and 
the term common to like propositions ap- 
pears with unlike signs. (Thus in the 
above typical form, } and non-b are com- 
mon to the two universal propositions, but 
a, or c, of like quality, are common, re- 
spectively, to the particular and either uni- 
versal. ) 

Any given statement of fact may be ex- 
pressed in terms of any one of the four dif- 
ferent copulas given above, or again, with 
the aid of the special terms the non-existent 
and the existent (0 and in Symbolic Logic), 
it may be expressed in four different ways 
with one and the same copula; thus 


all a is B, nothing is a and b, 


all } is G, everything is a or 8, 

are four different forms of one and the same 
statement of fact (expressed in the four pos- 
sible combinations of two terms and their 
negatives); but in thetwo symmetrical copu- 
las (no ais non-d, all but non-a is 6)* the 
four forms all become practically identical. 
There are therefore ten (4 + 4 + 1 + 1) es- 
sentially different ways of saying one and 
the same thing. As each proposition of 
the Inconsistency can be expressed in 
any one of these different ways, and again 
as each Inconsistency can appear in the 
form of the universal or of the particu- 
lar syllogism, the total number of pos- 
sible syllogisms (when full latitude is 
given to mode of expression) is two 
thousand (10 x 10 x 10 x 2). An example 
of one of these outlying forms is this: 
none are athletic and unhealthy, none are 
healthy and unhappy, hence all are either 


*Tt is, to a certain extent, matter of taste whether 


nothing is both a and b, 
a which is 0 is non-existent, 


no ais b, 

nod isa, 
be regarded as different forms or not,—and so ‘all 
but ais b,’ ete. If it be preferred to consider them as 
different, then the entire number of propositional 
forms is 16 instead of 10 and the number of different 
syllogisms is 16 X 16 > 16 K 2= 8192. 
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happy or non-athletic. Any one of these 
+wo thousand forms can be at once tested as 
regards its validity by the above ‘ Rule for 
the Inconsistency. ’ 

CHRISTINE LADD FRANKLIN. 


AMERICAN CHEMICAL SOCIETY. 

Tur American Chemical Society will 
celebrate the 25th anniversary of its found- 
ation in the city of New York, on Friday 
and Saturday, April 12th and 13th. Prom- 
inent chemists from every portion of the 
United States are expected to participate in 
the festivities which include a presentation 
of the history and achievements of the So- 
ciety, its present scope of work and influ- 
ence and a general review of the progress 
of chemical science in this country during 
the past twenty-five years. The present 
condition of the science of chemistry will 
also be shown, and the extent of its appli- 
cations to the various industries. 

The American Chemical Society is an out- 
growth of a meeting of American chemists 
held in Northumberland, Penn., August 1, 
1874, to celebrate the centennial of the dis- 
covery of oxygen by Sir Joseph Priestley. 
The large body of eminent chemists there 
assembled believed that the time had come 
for the formation of a permanent society, 
which should be representative of American 
chemists and their work, as the foreign 
chemical societies are of the chemists of 
their respective countries. 

It was not until the year 1876, however, 
that this idea took definite form in the estab- 
lishment of the American Chemical Society. 
In the early part of that year the Society 
was organized, and in 1877 it was incorpor- 
ated under the lawsof the Stateof New York. 

The first president was that distinguished 
chemist and physiologist, Dr. John W. 
Draper, of the City of New York, whose re- 
searches in spectrum analysis and pioneer 
work in the production of the daguerreotype 
and photograph will never be forgotten. 
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From the beginning the Society has pub- 
lished regularly a journal of its proceedings, 
including papers and discussions. Many 
of the leading chemists of this country have 
been enrolled in its membership ; prominent 
chemical manufacturers have been among 
its associates; and not a few of the names 
of foreign chemists of distinction have been 
upon its roll, either as active or as honorary 
members. : 

About ten years ago very radical changes 
were effected in the methods and operations 
of the Society, and the results that have 
followed have proved the wisdom of the 
steps thus taken. The important features 
of the present plan of organization and 
operation are as follows: 

1. Local sections are established in dif- 
ferent parts of the country, and the presid= 
ing officers of these sections constitute the 
vice-presidents of the Society. 

The following is a list of these local sec- 
tions up to date: Rhode Island, Cincinnati, 
New York, Washington, Lehigh Valley, 
Chicago, Nebraska, North Carolina, Colum- 
bus, North Eastern (headquarters in Bos- 
ton), Philadelphia, Michigan and Kansas 
City. 

2. The general management of the So- 
ciety is entrusted to a broadly representa- 
tive council which includes all the past 
presidents of the Society, one or more rep- 
resentatives from each local section and 


‘twelve councilors elected by the member- 


ship at large. 

3. Two general meetings of the Society 
are held each year in different localities 
with a view of increasing interest in the 
Society and stimulating activity among the 
chemists in various sections of the country 
by bringing them into closer acquaintance 
with one another and into a knowledge of 
the various interests with which they are 
connected. The summer meeting is held 
with that of the American Association for 
the Advancement of Science, and the win- 
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ter meeting, which is the annual meeting of 
the Society, is held at some convenient 
point during the last week in December. 
The winter meeting of 1900 was held in 
Chicago last December. The Society will 
hold its next summer meeting in Denver, 
Colorado, August 26 and 27, 1901. 

4. The Journal of the Society appears 
on the first of each month during the 
year. It has been greatly enlarged during 
the past decade, and every effort is put 
forth to make it worthy of the Society 
which it represents. It contains papers 
read before the various sections of the So- 
ciety and in its general meetings, together 
with such abstracts relating to the progress 
of chemical science and industry, as seem 
desirable. The estimate in which the 
Journal is held in other countries is shown 
by the number of articles published in 
the Jowrnal which are fully abstracted or 
copied entire by foreign periodicals. 

The present officers of the Society are: 
President, F. W. Clarke, chief chemist, U. 
S. Geological Survey, Washington, D. C.; 
_ Vice- Presidents, the presiding officers of the 
various sections ; Secretary, Albert G. Hale, 
Brooklyn, N. Y.; Treasurer, Albert P. Hal- 
lock, New York; Editor, Edward Hart, 
Easton, Pa.; Librarian, Edward G. Love, 
New York. The officers of the New York 
local section are: Chairman, Professor C. 
A. Doremus, College of the City of New 
York; Vice-Chairman, Professor M. T. 
Bogert, Columbia University ; Secretary and 
Treasurer, Dr. Durand Woodman. 

The total membership of the Society is 
about 1800, distributed mainly throughout 
the United States and other portions of the 
American continent. Some of its members 
are to be found in Cuba and other islands 
of the West Indies, others in various 
European countries, South America and 
Australia ; in fact nearly every nation of the 
world is represented in its membership. 

It is believed that this celebration, with 
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its record of the history and achievements 
of the Society, and its representation of the 
character and strength of the organization 
of American chemists whom it represents, 
will not only mark an epoch in the progress 
of the Society itself, but will point the way 
to higher attainments and greater triumphs 
in all departments of chemical science and 
its applications in the New World. 


SCIENTIFIC BOOKS. 

Sur quelques microorganismes des combustibles 
fossiles. Par B. RENAULT. One vol., roy. 
8vo, pp. 460, with 66 text figs. ; atlas, folio, 
80 plates with explanation sheets. Extrait 
du Bulletin de la Société de 1lIndustrie 


Minérale. Troisiéme série, tome XIII., 4° 
livraison, 1899. Tome XIV., 1° livraison, 
1900. Saint-Etienne. 1900. 


This is a superb work on a very difficult, 
but at the same time very important subject 
both for the geologist and the biologist. It has 
been many years in process of elaboration, and 
more than a dozen preliminary papers, dating 
back as far as 1892, announcing important 
results as fast as they were reached, have ap- 
peared by the same indefatigable investigator, 
mostly unaided, but also occasionally in as- 
sociation with MM. Bertrand and Roche, who 
are working somewhat along the same lines. 

It is fashionable in our day to extol the 
wonders of the microscope, especially so since 
the modern bacteriological investigations began 
with their momentous practical consequences. 
The medieval philosophers had not probably 
any adequate conception of the real meaning 
of their fine alliterative phrase: Deus magnus 
in magnis, maximus in minimis. Spencer’s 
‘soul of truth in things erroneous’ also finds 
exemplification here, for the ‘devils’ of which 
men were once believed to be ‘possessed,’ 
in disease, epilepsy, insanity, etc., and which 
it was sought to ‘cast out’ by exorcism and 
prayer, have been shown by the microscope to 
be real living things—malignant spirits—the 
invisible germs of disease. 

But while it has become clear that these mod- 
ern revelations have not brought anything new 
to light, and that these devils were as numer- 
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ous, as rampant, and as malignant in bibli- 
cal times as they are to-day,it is only quite 
recently that the world has gained any con- 
ception of their enormous antiquity, and if 
any one ever supposed that their chief mis- 
sion was to punish man for his sins, the fact, 
now made clear by this and kindred investiga- 
tions, that they existed in equal numbers and 
in all parts of the world in Tertiary, Sec- 
ondary, and even Primary time, 7%. e., ten to 
fifty millions of years before man made his ap- 
pearance on the globe is calculated to shake 
that belief. The microscope, which has so won- 
derfully illuminated the hidden mysteries of 
the present and the invisible world in which we 
live, has now been leveled at the past and 
brought to bear upon that vast and hoary an- 
tiquity of which we could scarcely form a con- 
ception even if we were able to express it in 
terms of our chronology. 

In this work M. Renault treats the micro- 
organisms of past ages under eight different 
heads, chiefly in the descending order of their 
occurrence in geologic time, viz., 1st, those 
found in peat beds of recent origin; 2d, those 
found in lignite beds, chiefly of Tertiary age; 
3d, those found in certain modern bituminous 
schists; 4th, those found in the so-called boghead 
formations ; 5th, those found in cannel coal ; 
6th, those found in true coal of the Carbonifer- 
ous formation ; 7th, those found in certain an- 
cient bituminous schists; 8th, those found pre- 
served in flint or silica, chiefly of Carboniferous 
age. 

Peat may be called coal in the making, and 
consists almost entirely of vegetable matter 
that has accumulated, often to considerable 
thickness, where this. matter has undergone 
prolonged maceration. The bulk of it is 
formed of the remains of the plants that grew 
on the spot, and which, either from the weight 
of this constantly increasing superincumbent 
mass, or from other causes, slowly sink and 
become buried by successive renewals of the 
same materials. It takes place in marshes or 
swamps kept perpetually wet or submerged, 
under which conditions certain plants long re- 
tain their vegetable substance. Many of them, 
especially dicotyledonous leaves and certain 
mosses, are thus often preserved permanently, 
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and from their remains much may be learned 
of the flora of the period at which the peat was 
formed. Certain seeds are also well adapted 
to permanent preservation in peat, and it is 
only recently that extensive investigations of 
the peat beds of northern Europe have been 
undertaken by this method. Mr. Leo Lesque- 
reux published in 1844 the results of extensive 
researches made by him on the peat bogs of the 
Jura Mountains and Central Europe, and Axel 
Blytt, Nathorst, Andersson, Sernander, Munthe 
and others have thoroughly studied those of 
Scandinavia and other northern regions, while 
Mr. Clement Reid has in this way successfully 
worked out the problem of the origin of the 
British flora. Besides impressions of mosses, 
and of leaves and stems, and the numerous 
seeds of spermatophytes found in these beds, 
the siliceous spicules of many genera and 
species of diatoms have been detected and sys- 
tematically treated. 

But M. Renault has availed himself of the 
higher powers of the microscope and has made 
known to us a large number of other forms of 
microscopic life. The Bacteriaceze are found 
abundantly in the peat of Fragny and Loura- 
dou in France, and he has illustrated species of 
Bacillus, Micrococcus, Streptococcus, Cladothryx, 
ete. The mycelium of numerous fungi also 
occur. : 

The principal lignites studied for this mon- 
ograph have been those of Hérault in the 
Department of Ain, of Saint-Martin-du-Mont 
(Ain), of Célas, and Durfort (Gard), and of 
Sainte-Colombe (Yonne). The first of these, 
which are Eocene in age, yielded both animal 
and vegetable forms; Infusoria of the genera 
Aspidisca, Cinetoconia, Ploesconia, Vorticellina, 
ete., the conidia of fungi referable to the genera 
Helminthosporium and Macrosporiwm, and the 
mycelium of species of Morosporium. Diatoms 
also occur (Frustulia) and Micrococci. The other 
lignites from localities in France were less 
fruitful but contained some of the same forms. 
Besides these, however, M. Renault examined 
material from Vicenza in Italy and from Coro- 
nel in Chili. The latter especially was found 
to be rich in conidia of the genus Helmintho- 
sporium and in amceboid forms of the radiate 
type (Orbulinella, Hedriocystis, Olathrulina). 
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As an appendix to the treatment of the lig- 
nites the author has introduced the results of 
his investigation of a certain curious fossil com- 
bustible from the Lower Carboniferous (Culm) 
of Tovarkowo and Malevka in Russia, Govern- 
ment of Toula. It consists chiefly of the bark 
or cuticle of the ancient lepidophyte called 
Bothrodendron, which M. Renault considers 
distinct from Lepidodendron. M. Zeiller has 
carefully studied this form from the same local- 
ities, but the interesting point brought out by 
Renault is the presence over the whole surface 
of these paper-coal cuticles of bacteria (Bacillus, 
Micrococcus), of which a number of species are 
figured and described, 

The bituminous schists studied for this mono- 
graph also proved rich in the remains of extinct 
microscopic life. Those of Menat, of Oligo- 
cene or Aquitanian age, and carrying dicoty- 
ledonous leaves of the genera Planera, Liquid- 
ambar, Cinnamomum, Persea, etc., yielded micro- 
scopic fungi (Helminthosporium), diatoms (Am- 
phora), etc. Those of the Bois d’Asson in the 
basin of Manosque, of Tongrian age, revealed 
the presence of Ameeboids (Dactylodiscus), 
fungi (Helminthosporium, Macrosporium, Sir- 
odesmium) and diatoms (Fragilaria). Some 
much older schists (Upper Lias) from Anina 
in Hungary were found to contain fossil algee 
resembling the Permian genus Pilu, also species 
of fungi of the genera Mucedites and Moro- 
sporium. 

The bogheads have formed the object of M. 
Renault’s studies for many years. He has 
made the beds of Autun, his native city, cel- 
ebrated by earlier researches. In the present 
work he has greatly extended his investigations 
and dealt with similar material from various 
parts of the world. The bogheads result from 
the accumulation at the bottom of chiefly 
Permian lakes of an enormous quantity of 
microscopic alge, which were probably gelat- 
inous. In the process of deposition, macera- 
tion, and entombment their composition was 
greatly modified by various influences, among 
which bacteria played a part. The most im- 
portant of the alge forming the bogheads of 
Autun was the Pila bibractensis, named by 
Bertrand and Renault in 1892. In the pres- 
ent paper the evidence of the agency of 
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bacteria in causing the fermentation of the 
algoid mass is fully presented and the Micro- 
cocci are shown in varied forms. 

In specimens of a similar character from the 
Permian of New South Wales found overlying 
the coal beds, and probably of Lower Permian 
age, there occurs another genus‘of algee which 
has been named Reinschia for Paul,F. Reinsch, 
a German investigator and pioneer in this 
branch of research. This same genus recurs 
in the bogheads of the Transvaal at Hrmels. 
The Torbanite of Torbane Hill, Fifeshire, 
Scotland, which was the subject of a celebrated 
lawsuit over the question whether it could be 
classed as coal, and in which it was at last 
legally so classed, is treated by M. Renault as 
virtually a boghead, and yields a species of 
Pila (P. scotica), Crushed macrospores of this 
alga occur along with the globular thalli, and 
bacteria, although more difficult to find than 
in other bogheads, have been discovered, con- 
sisting of masses of Micrococci. The bogheads 
of Armadale in Linlithgowshire,” Scotland, are 
formed of various gelatinous alge, among 
which another new genus (Thylax) is repre- 
sented. 

Among the numerous samples of American 
cannel coal which I was instrumental in hay- 
ing sent to M. Renault many years ago, and 
which he has carefully studied, there are some 
that he classes with the bogheads, especially 
those from Beaver Dam, Ohio County, Ken- 
tucky. These consist chiefly of the remains 
ofa species of Pila (P. kentuckyana), whose 
isolated globular thalli form groups of eight or 
ten and are not disposed in bands. Bacteria 
are visible in the interior of the thalli. 

The coal-bogheads of Alexandrewski, Kour- 
akino and Murajewnja, in Russia, coal basin 


of Moscow, have a lignitoid appearance, and 


contain, besides a new species of Pila (P. 
Karpinskyi), a new genus, Cladiscothallus, with 
a much branched, discoid thallus. Adhering 
to the walls and penetrating the interior pulpy 
mass of ©. Keppeni is a peculiar Micrococcus, 
which M. Renault has named M. petrolet. 

The passage from bogheads to cannel coals is 
a short step, although these last usually belong 
to the Carboniferous period. They contain, 
however, to aconsiderable extent, the same flora 
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and fauna. In the so-called Bryant cannel of 
England, M. Renault finds the Pila scotica, of 
Torbane Hill, with macrospores and affected 
with bacteria. Here occur filaments of a fungus 
which he calls Anthracomyces. The mycella in- 
vade the covering of the spores of the alge. 
They are very fine but distinct under a high 
power (1000/1), and susceptible of clear illus- 
tration. Other cannels of the Old World pres- 
ent substantially the same features. 

M. Renault has carefully studied the speci- 
mens of cannel coal sent him from America and 
the results are interesting. The specimens rep- 
resented many localities in West Virginia and 
Kentucky, and the names he gives are: Can- 
nelton and Davis Creek in West Virginia, and 
Beaver Dam (mentioned above), Little Laurel 
Creek, Natz Creek, Hunnewell, Georges Branch, 
Caney Creek, Blackwater Creek, Mercer Sta- 
tion, Magofin County and Buena Vista in 
Kentucky. Those of Beaver Dam and Little 
Laurel Creek he classes as bogheads, the rest 
he regards as true cannels. The Cannelton 
specimens are filled with spores of ferns and 
lycopods, the walls of which have Micrococci 
disseminated through them. Algz are rare in 
most of the American material except that of 
the boghead type, but in that from Davis Creek, 
classed as cannel, they occur, and belong to the 
above-mentioned genus Cladiscothallus. The 
species, however, is not the same as that of the 
Russian bogheads, and M. Renault has done me 
the honor toname it C. Wardi. It is discoid 
and spread outin a single plane with numerous 
dichotomous branches. It does not seem to be 
affected with bacteria. The specimens from 
Buena Vista, Kentucky, are wholly destitute of 
alge. 

In the coal basin of Commentry, in central 
France, which has yielded such a magnificent: 
flora and great numbers of insects, and which 
I had the pleasure of visiting in September last, 
there is at the Puits Forét a combustible min- 
eral substance substantially representing cannel 
coal. It has yielded to M. Renault’s micros- 

cope aconsiderable number of organized bodie, 
consisting of spores of ferns and Equisetacezs 
but no alge. He also finds the macrospore 
Of Sphenophyllum and pollen grains of gymno- 
sperms, wood of Cwlamodendron, and trans- 
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verse sections of leaves, probably of Cordaites. 
Throughout the mass are every where distributed 
numerous Micrococci, on the surface of the 
membranes of the spores, and pollen grains, in 
the fragments of indeterminable vegetable mat- 
ter and in the general matrix. Similar condi- 
tions obtain in certain barren measures at Rive- 
de Gier in the basin of Sajnt-Etienne, Upper 
Loire. 

M. Renault treated many specimens of car- 
bonized wood from the coal measures of Zsily, 
Hungary, Bouble near Saint-Hloi (Puy-de- 
Déme) and Decazeville in France, and found 
them more or less permeated with bacteria 
(Micrococcus Carbo, Bacillus colletus, Cladothryx 
Marty). He also found filaments of saprophytic 
fungi. 

The coprolites and certain fish bones and scales 
of the bituminous schists of Autun, Igornay and 
Lally proved a rich field for the microscope, large 
numbers of Micrococci, bacilli and fungi (Mu- 
cedites, Anthracomycetes) from these sources be- 
ing illustrated in this work. 

A still richer source of fossil microorganisms 
is the various Paleozoic flints that occur in cer- 
tain coal basins and other deposits. It was 
from such that Brongniart described so many 
remarkable seeds and fruits of Carboniferous 
plants, chiefly from the basin of Saint-Etienne. 
They contain all manner of vegetable tissues, 
and M. Renault finds these permeated with 
bacteria and fungi. The silica has preserved 
everything with great exactness and the illus- 
trations of microscopic organisms in this matrix 
are much clearer than those from the fossil 
combustibles. Some of these are older than 
the coal measures and are found in the Culm 
and even in the Devonian, as those of the 
Cypridine schists of Saalsfeld, in which silici- 
fied remains of Cordaioxylon are affected by a 
Micrococcus (M. devonicus). At Estnost, near 
Autun, the roots of a species of Lepidodendron 
(Z. estnostense) have buried in their parenchy- 
matous tissue the eggs of an insect or arthro- 
pod, which has been named Arthroon Rochei. 

Further details cannot be given here, but 
this notice should not be concluded without 
calling attention to the geological and even 
economic value of the work. It goes far 
toward furnishing the solution of many of the 
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most difficult problems that the study of the 
origin of coal and other fossil combustibles 
presents. It should be carefully studied from 
that point of view. 

Neither should the fact be left unstated that 
in these difficult and recondite researches M. 
Renault has advanced theories that are not 
accepted by all, but the criticism and, if need 
be, the disproof of which belongs to those who 


are engaged in the same line of investigation 


and are equipped for such a task. 
Lester F. WARD. 


The Elements of Astronomy. By Sir ROBERT 
Batu. New York, The Macmillan Company. 
1900. 183 pages, 23 figs., and 11 full-page 
plates. Price, 80 cents. 

This little book contains a clearly written 
account of astronomical subjects, adapted to 
the needs of beginners. After a brief historical 
introduction and an explanation of the ap- 
parent diurnal motion of the celestial sphere, 
the Sun, as the heavenly body most important 
to us and most interesting to the novice, is 
rightly placed first. If any change were to 
be suggested here, it would be that this topic 
should receive fuller treatment and more com- 
plete illustration. The author’s admirable 
Story of the Sun, which is both accurate and 
interesting, fits him to present this subject ad- 
' vantageously. 

It is to be regretted that the eclipse photo- 
graphs, which are supposed to show solar 
prominences and the corona, are so badly 
reproduced as to be almost worthless; and 
while the introduction of photographic illus- 
trations directly from nature is very desirable, 
the public has a right to demand that such 
pictures in a work of more than ephemeral 
value shall have that degree of precision which 
modern art processes are able to give. Incase 
the publishers have not at their command 
facilities for reproducing pictures with delicate 
details, a well-executed engraving, correctly 
interpreting such details, is to be preferred toa 
poor photograph. Good illustrations are given 
of the Full Moon, Saturn, Jupiter, the Dumb- 
bell Nebula, and clusters in Hercules and in 
Perseus. 

Since one of the objects of scientific study is 
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to inculcate conceptions of precision, the indis- 
criminate grouping of stars of several orders of 
magnitude from Sirius (—1.5 mag.) to Capella 
(0 mag.) under the title ‘ first magnitude’ stars 
(p. 7-8) is to be deprecated. 

In an edition prepared for American readers 
it might be well, if a common name is to be 
used, to substitute The Dipper for The Plough 
in designating a part of Ursa Major which ‘in 
this country ’ is familiarly known by the former 
title. 

A similar remark applies to the statement on 
p. 57 that midsummer twilight in ‘our’ lati- 
tudes lasts all through the night, which lacks 
generality and is inappropriate in a science 
whose chief merit as a discipline for young 
readers is that it tends to broaden our con- 
ceptions by wiping out local distinctions. 

The author’s familiarity with mathematical 
processes gives him a firm grasp on everything 
of a geometrical nature, but also a beautiful 
simplicity and directness in his demonstrations, 
which does not always follow from individual 
comprehension. The chapter on the diurnal 
motion is simplified by the omission of some 
details which would have to be considered in a 
more extended treatise; but one cannot omit 
to note that quite apart from this, the method 
and language of the demonstration are uncom- 
monly clear and convincing. 

It is natural that we should expect the same 
clearness in those subjects which Sir Robert 
Ball has made peculiarly his own—such as pre- 
cession and the tides—and the reader will not 
be disappointed here. The history of the Harth- 
Moon system and the chapter on gravitation 
will be found especially interesting. 

It is permissible, even in an elementary 
treatise, that an author should develop some- 
what those parts of the subject on which he is 
an authority and where he can speak better 
than any one else ; and since a selection has to 
be made in a small work like this, it is just as 
well that the illustrations chosen should be 
those most familiar to the author; but there 
are other inequalities which cannot be com- 
mended. 

A considerable space is devoted to an argu- 
ment as to the exceedingly high surface-tem- 
perature of Jupiter, which is purely speculative, 
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and by no means as probable as the author 
maintains. The oceans of boiling water remind 
one of the cataclysmal hypotheses in vogue in 
earlier geological speculation, and raise the 
question whether here also there may not be a 
less sensational interpretation of facts. 

The lunar temperature, on the other hand, 
in regard to which we have some knowledge 
derived from quantitative measurements, is not 
so much as mentioned in the book. 

Barnard’s fifth satellite of Jupiter is given a 
whole page, which, while commendable as an 
account of recent astronomical progress, seems 
to show a‘lack of perspective, since only an 
equal space is‘devoted to the other four moons 
with their wonderful harmony. Moreover, in 
spite of the prominence given to this excessively 
minute body, the moon, which continues to be 
called by an anachronism by the Roman nu- 
meral I, is alluded to as ‘ the innermost.’ 

The ‘invisible rays’ of the solar spectrum 
are treated as if they were synonymous with 
the ultra-violet rays. Over a page is given to 
this topic, but there is no mention anywhere 
of the much more extensive infra-red part of 
the spectrum which comprises rays of greater 
intensity and of more importance to the earth. 

The statement on page 39 that ‘we find each 
one of the multitude of lines in the artificial iron 
spectrum agreeing to the last degree of precision 
with the corresponding line in the solar spec- 
trum,’is not in accordance with facts. Along 
with many wonderful coincidences, there are 
some notable differences which are of very great 
importance as furnishing a possible key to 
further solar mysteries. 

The description of the solar corona and of 
sun-spots in Chapter II. is inadequate, and some- 
thing more than a bare mention of the fact that 
there are different classes of stellar spectra is 
desirable ; but the list of shortcomings is not 
long, and the book is to be commended for its 
attainment of an exceptional standard of ex- 


cellence. 
F. W. VERY. 


GENERAL. 
ANNOUNCEMENT has been made by a com- 
mittee of American anthropologists, of which 
Mr. F. .W. Hodge, managing editor of the 
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American Anthropologist, is secretary, of the 
proposed publication of a series of more than 
thirty folk-tales recorded and translated by the 
late Frank Hamilton Cushing during his long 
and intimate association with the Zufi Indian 
tribe of New Mexico. The price of the work 
will be $3.50. Information and subscription 
blanks can be supplied by the Secretary, whose 
address is Washington, D. C. 


THE late Professor A. W. Hughes, left in an 
advanced state of preparation a new volume on 
practical anatomy. Professor Keith, of the 
London Hospital College, has undertaken to 
complete Professor Hughes’s work, which will 
be published by Churchill. 


BOOKS RECEIVED. 

Experimental Psychology. E. B. TITCHENER. 
York and London, The Macmillan Company. 1901. 
Volume I. Part 2. Pp. xxxiii+ 456. $2.50. 

Human Placentation. J. CLARENCE WEBSTER. 
Chicago, W. T. Keen & Co. 1901. Pp. 126 and 
30 plates. 

Studien wiber die Narkose. E. OVERTON, Jena, 
Fischer. 1901. Pp.x-+195. $4.50. 

Morphclogy of Spermatophytes. JOHN M. COULTER and 
CHARLES J. CHAMBERLAIN. New York, D. Ap- 
pleton and Company. 1901. Pp. x +188. 

Les problémes de la vie. ERMANNO GIGLIO-Tos. 
Turin, Chez l’Auteur. 1900. First Part. Pp. viii 
+ 286. 10 fr. 


Clays of New York, their Properties and Uses. H¥EIN- 
RICH RiEs. Albany, University of the State of New 
York. 1900. Pp. 593-944. 

The Manual of Laboratory Physics. H. M. ToRRyY, » 
and F. H. PitcHEerR. New York, John Wiley and 
Sons. London, Chapman and Hall, 1901. Pp ix+ 
288. 

A Select Bibliography of Chemistry. 1492-1897. 
tion VIII. Academie Dissertations. H. CARRING- 
TON BoLToN. Washington, D. C., Smithsonian In- 
stitution. 1901. Pp. iv-+ 534. 


SCIENTIFIC JOURNALS AND ARTICLES. 

The Journal of the Boston Society of Medical 
Sciences for December 18, 1900, delayed on ac- 
count of the plates, has recently been issued. 
It forms a volume of 180 pages and 16 plates 
after photomicrographs, devoted to ‘A Study 
of the Bacteriology and Pathology of Diph- 
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theria,’ by W. T. Councilman, F. B. Mallory 
and R. M. Pearce. The material was derived 
from 220 fatal cases of diphtheria, and the vari- 
ous regions of the body are treated in detail. 
An extensive bibliography of recent literature 
on the subject is appended, the whole forming 
a most important contribution to our knowledge 
of diphtheria. 


In The American Naturalist for March, W. M. 
Wheeler and W. H. Long describe ‘ The Males 
of some Texan Ecitons’ and incidentally tell 
much of the habits of these ants and of the 
raids made by them on other species. W. H. 
Dall discusses ‘The Morphology of the Hinge 
Teeth of Bivalves,’ calling attention to the 
work of Bernard and Steinmann and giving 
preference to the formula devised by the latter 
for indicating the arrangement of the teeth and 
sockets. Harris H. Wilder describes ‘The 
Pharyngo-CGisophageal Lung of Desmognathus,’ 
showing that this species, and inferentially 
other lungless salamanders, breathes mainly 
by means of a definitely localized portion of 
the anterior part of the alimentary canal. J. 
Arthur Harris presents some ‘ Notes on the 
Habits of Cambarus Immunis Hagen,’ showing 
that this species, like others of the genus, bur- 
rows, and implying that by this means the 
animals are preserved through the dry months 
ofsummer. Albert M. Reese tells of the ‘ Arti- 
ficial Incubation of Alligator Eggs’ by keeping 
the eggs in damp humus in an incubator at a 
temperature of 87° C. ‘The Colors of North- 
ern Apetalous Flowers’ are considered by John 
H. Lowell, giving a table showing that the great 
majority are white or dull-colored, and con- 
cluding that they are of primitive character 
_ and not degraded entomophilous forms. ‘The 
Prehistoric Workshops at Mt. Kinco, Maine,’ 
are treated by C. C. Willoughby, who states that 
it is evident the products were mainly intended 
for transportation and to be finished at a dis- 
tance. 


In the Plant World for February William 
Palmer tells of ‘Deforested Cuba’ and the 
manner in which the trees have been destroyed 
and the soil injured by the continued burning 
over of the land. Pauline Kaufman describes 
the ‘ Orchids in Central Park,’ EH. M. Williams 
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‘The Masked Tricholoma’ and Stewart H. 
Burnham ‘A February Outing in California,’ 
while ‘The Discovery of a Plumose Variety of 
the Ebony Spleenwort’ is noted by Francis B. 
Horton. In the Supplement, ‘The Families 
of Flowering Plants,’ Charles Louis Pollard 
treats of various families of the order Ranales. 


THE February number of the American Geolo- 
gist contains an article by S. P. Jones on ‘The 
Geology of the Tallulah Gorge.’ The Tallulah 
River isa tributary of the Chattooga and finally 
reaches the Savannah in South Carolina. The 
Grand Chasm of which the paper treats is sit- 
uated in the crystalline area of Georgia and sur- 
rounded by granites, gneisses and schists, sup- 
posed to be pre-Cambrian. The principal 
constituent of the rock is quartz, but small 
quantities of feldspar and mica are present. The 
falls are found to have been produced entirely 
by the river and atmospheric agencies, and it is 
further found that both falls and gorge are of 
recent age. It has been shown by certain 
geologists, with whom the author concurs, that 
this stream is an example of piracy, having been 
captured by the Tugaloo from the Chatta- 
hoocha river and diverted into the Savannah. 
In ‘Paleontological Speculations,’ Mr. L. P. 
Gratacap gives a few notions derived from an 
extensive study of collections among which are 
mentioned those of the American Museum of 
Natural History. These are studied for the 
purpose of determining the variations whose 
accumulated force ushers in new forms in the 
life series and by whose influence on the organ- 
ism as a whole a kinetic impulse is established 
in a new direction. The. deductions of Dr. 
Succo, Professor H. S. Williams, Professor Al- 
pheus Hyatt and others, concerning change of 
environment of air, water and deep sea, are dis- 
cussed. The fauna of the different ages and 
their philogeny, and their development through 
following ages, arealso discussed in an interest- 
ing manner. ‘The Plan of the Earth and Its 
Causes,’ by J. W. Gregory, follows, and is an 
interesting discussion of the prevalent theories 
of the earth’s formation, and its growth to its 
present relations of land, water and air. The 
discussion is to be continued. Then follows the 
usual ‘Recent Geological Literature,’ ‘Cata- 
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logue of Geological Literature’ and ‘ Personal 
and Scientific News.’ 

Three new ornithological journals have ap- 
peared this year. American Ornithology, edited 
by Mr. C. A. Reed, at Worcester, Mass. ; The 
Petrel, edited by Mr. J. W. Martin, at Palestine, 
Ore., and The Bittern, edited by Mr. G. M. 
Hathorn, at Cedar Rapids, Ia. On the other 
hand The Western Ornithologist has suspended 
publication. 


SOCIETIES AND ACADEMIES. 
THE ACADEMY OF SCIENCE OF ST. LOUIS. 


At the meeting of the Academy of Science 
of St. Louis, of March 4, 1901, the following 
subjects were presented : 

The Corresponding Secretary read a commu- 
nication from Dr. Amos Sawyer, entitled ‘ Kth- 
nographic life lines left by a prehistoric race,’ 
the paper being illustrated by sketches, frag- 
mentary human remains and stones, etc., de- 
rived from a prehistoric grave examined some 
ten miles southwest of Hillsboro, Illinois, on 
the west side of Shoal Creek. In one instance 
it was stated that a grave consisting of six 
slabs of limestone contained six skeletons, their 
thighs flexed upon the abdomen, the legs upon 
the thighs, their arms placed by their sides, and 
their heads at either end of the enclosing box 
and facing east and west. From the limited 
capacity of the slab-enclosed graves, the writer 
inferred that the remains had been placed in 
them after skeletonization, as there was not 
sufficient room for the number of bodies found 
unless the muscles had been removed, and it 
was argued from this that the remains were 
those of prominent men in the nation. 

The Corresponding Secretary read a further 
communication from Dr. Sawyer, referring to a 
piece of wood found at a depth of 400 feet 
below the surface in sinking a shaft for a coal 
mine. The specimen was said to have occurred 
in a ten-foot layer of loam filled with the débris 
of a forest, and the specimen submitted, like 
others, had been flattened by pressure. 

In the discussion which followed the reading 
of these communications, Mr. Colton Russell 
said that west of St. Louis, in a number of so- 
called Indian graves which he had examined, 
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the eneasing with rough limestone slabs, men- 
tioned by Dr. Sawyer, had been observed ; and 
Dr. Trelease called attention to the fact that 
the specimen of wood exhibited, which did not 
seem to be petrified, belonged to post-glacial 
times and was perhaps comparable with certain 
pieces of wood, supposed to be cedar, but not 
yet carefully studied, which Mr. Hermann, the 
Sewer Commissioner of St. Louis, had found in 
company with bones of the early bison in the 
glacial detritus through which a storm sewer is 
being excavated at Tower Grove, St. Louis. 

A paper by Dr. T. Kodis, ‘On the action of 
the constant current upon animal tissue,’ was 
read by title. 

Professor F. E. Nipher stated that he wished 
to take this occasion to correct some misappre- 
hensions concerning the development of photo- 
graphic positives. He stated that the effect of 
development in the light was to make the nor- 
mal exposure for positives shorter than when 
they are developed in the dark-room. When 
for a given illumination of the developing room 
the exposure has been properly made, the or- 
dinary developer used for negatives may also 
be used for positives without any restrainer. 
The restrainer is only needed when the plate 
to be developed as a positive has been under- 
exposed, or the plate to be developed as a neg- 
ative has been over-exposed. In both cases it 
is an approach to the zero condition which calls 
for the restrainer. 

Professor Nipher stated that Mr. Cockayne, 
of the Heliotype Company, of Boston, had 
suggested to him the use of potassium ferro- 
cyanide in place of potassium bromide in de- 
veloping positives, and he had found it to give 
great brilliancy to the pictures. A Cramer 
‘Crown’ plate exposed in a printing-frame for 
a couple of minutes at a south window, just 
out of the direct rays of the sun, under a thin 
negative or positive, may be developed at the 
Same place. A few drops of a ten-per-cent. 
solution of the ferro-cyanide may be added, 
and even as much as one part in twelve of 
developer has yielded excellent results. The 
bath has in some cases been wholly made up of 
the ferro-cyanide solution, the other chemicals 
being added in dry form. The action of the 
ferro-cyanide is quite different from that of 
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bromide in equal strength, although it may be 
largely a matter of degree. 

The bath should not be quite so strongly 
alkaline as for negatives, in order to get the 
best results. The best results when pictures 
are developed in daylight are as fine as can be 
obtained in the dark room, in the ordinary 
developing of negatives. Various developers 
have been tried, but none of them have yielded 
as good results as hydrochinon. 

Mr. G. Pauls laid before the Academy a 
branch of a small hackberry (Celtis) which had 
become completely covered with the small nod- 
ular galls frequently borne in smaller quantities 
by the hackberry, and called attention to the 
fact that in this particular case the natural 
enemies of the gall-forming creatures seemed 
to have been absent, allowing of their unusual 
multiplication. 

One person was elected to active membership. 

WILLIAM TRELEASE, 
Recording Secretary. 


GEOLOGICAL SOCIETY OF WASHINGTON. 


_ THE 112th meeting was held March 13, 1901, 
at the Cosmos Club. The following formal 
communications were presented : 

“The Soil Survey of Cecil County, Maryland,’ 
by Mr. C. W. Dorsey. This example of recent 
soil-mapping, by the Department of Agriculture, 
was illustrated by a colored map showing the 
areal distribution of ten classes of soil. 

‘Discussion of Geologic Units—Formation, 
Stage and Age,’ by Messrs. Bailey Willis, H. S. 
Williams and others. 

Mr. Willis, in introducing the discussion, 
briefly reviewed past attempts to consistently 
divide assemblages of stratigraphic rocks into 
units. He pointed out that a clear distinction 
exists between division on lithological grounds, 
and division on paleontological grounds, and 
that this distinction should not be lost sight of. 
He believed that the cartographic unit, the 
formation, should be defined purely on the basis 
of lithological character. In regard to the terms 
used for the units of the lithological, faunal and 
chronological scales in geology, it is highly im- 
portant that there should be unanimity in usage. 
Shall we attempt to reconcile and fix the usage 
of such English substantives as series, forma- 
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tion, system, stage, period, ete., or shall we 
adopt entirely new terms from some foreign, 
preferably dead, language, and so avoid tying 
up well known English words to definite re- 
stricted meanings? Several terms from the 
Sanscrit were given in illustration of this sug- 
gestion. Professor H.S. Williams called atten- 
tion to the fact that a formation, as defined on 
purely lithological grounds, lacks true unity. 
Two scales must be used to scientifically de- 
seribe the formations and faunas which the 
geologist studies—a structure scale and a time 
scale. The latter must express definite time 
values. Such values are presented by (1) the 
persistence of equilibrium of a particular fauna, 
(2) the persistence of a particular species, (3) 
the persistence of a genus, etc. Major J. W. 


_ Powell gave his experiences in devising a scien- 


tific nomenclature in psychology. He at first 
endeavored to redefine old words. Readers 
forgot his definitions and unconsciously used 
their own in reading his work. He strongly 
favored the adoption of new terms devoid of all 
confusing connotations. Mr. Whitman Cross 
illustrated the difficulties arising when a forma- 
tion, once defined, is found to thicken and ex- 
pand into several members in another portion 
of the field. He wasemphatically of the opin- 
ion that the evidence of fossils should be freely 
used in addition to lithological distinctions, 
whenever such a course will lead to a fuller ex- 
pression of the structural and historical facts in 
the geology of a given region. 

F. L. RANSOME, 

DAVID WHITE, 

Secretaries. 


BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 337th regular meeting was held on Sat- 
urday evening, March 23d. 

Sylvester D. Judd presented a paper on 
‘Bird Food Problems,’ stating that in studying 
the food of birds as indicated by their stomach 
contents, one was confronted with the problem 
of identifying the articles eaten from very small 
particles. He showed, illustrating his remarks 
with lantern slides, how the presence of grass- 
hoppers, cut worms, the larvee of may beetles, 
earthworms and various plants might be 
recognized under the microscope from minute 
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but characteristic portions of these animals or, 
in the case of the plants, by portions of the 
seeds or even the form of the starch grains. 

F. A. Lucas spoke of ‘Some Restorations of 
Dinosaurs’ saying that while a short time ago 
the Dinosaurs were very imperfectly known, 
now, through the exploration of our western 
territory and the systematic methods employed 
in collecting, we had a very thorough knowledge 
of these animals and are even able to present 
restorations of theirexternal appearance. The 
American Museum of Natural History, of New 
York, he said, led in this work, and the speaker 
explained the methods of collecting, showing 
views of some of the famous quarries and of 
the specimens as they appeared when prepared 
and mounted. The matter of restoration was 
discussed, and the deductions made from the 
skeletons described and various restorations 
shown made by Mr. Knight under the direction 
of Professor Osborn. F. A. Lucas. 


WASHINGTON PHILOSOPHICAL SOCIETY. 


THE 532d meeting was held March 16, 1901. 
The first paper was by Professor Updegraff, of 
the Naval Observatory, on the ‘Errors due to 
Imperfections on the Pivots of a Theodolite.’ 
After a reference to the well-known theory of 
elliptical pivots in a V-bearing whose sides are 
at right angles, the speaker considered the case 
of an elliptical pivot resting on two cylindrical 
lugs or ridges; the result of the investigations 
is that the center of the pivot when rotated does 
not change its elevation, but has a small move- 
ment in azimuth. In the long discussion that 
followed, Mr. E. G. Fischer, mechanician of the 
Coast and Geodetic Survey, pointed out that in 
actual practice the unequal wear of different 
parts of a pivot, due to unavoidable inequalities 
in the steel and to use of only a small arc, intro- 
duced much greater errors than any due to the 
original imperfections of manufacture. 

Mr. Hussey then gave (by invitation) ‘ An 
Informal Account of Recent Work at the Lick 
Observatory,’ showing superb lantern slides of 
stellar spectra and nebula. The interesting 
facts which he presented have been made ac- 
cessible to the public in other ways and need 
not be repeated here. C. K. WEAD, 

Secretary. 
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TORREY BOTANICAL CLUB. 

THE meeting of January 30, 1901, was held 
at the Botanical Academy, Bronx Park, New 
York City. 

A paper was presented by E. 8. Burgess on 
the history of Aster Claytoni, soon to appear in 
print. A series of specimens was exhibited 
showing type and variations, and a range from 
the Hudson River to Virginia. The first speci- 
men known was collected in the mountains of 
Virginia by John Clayton, apparently in or be- 
fore 1754, during his botanical expedition along 
the James or that to the sources of the Rappa- 
hannock. It is No. 767 of the Gronovian her- 
barium preserved by the British Museum. Com- 
parisons, kindly made by Mr. Edmund G. Baker, 
of the British Museum, show its identity with 
plants observed first on Manhattan Island at 
Inwood by HE. S. Burgess in 1896, and kept 
under observation since for study of develop- 
ment. The description of No. 767, written by 
Clayton and Gronovius, and published in the 
‘Flora Virginica,’ Part III, in 1762, without a 
specific name, long remained without reference 
to any of our known native species, Forster’s 
reference in 1771 to Aster macrophyllus proving 
untenable. In reestablishing the species in the 
‘Tllustrated Flora,’ in 1898, under the name 
Aster Claytoni, it was intended to pay this tardy 
tribute to the memory of its discoverer, John 
Clayton, rightly styled by Collinson as at that 
period, 1764, ‘ the greatest botanist of America.’ 
The species seems particularly frequent in the 
lower Hudson region, where it had, however, 
been hitherto confused with its smoother and 
more forking ally, Aster divaricatus. 

At the meeting of February 13, 1901, at the 
College of Pharmacy, in New York City, Dr. J. 
K. Small presented a paper entitled, ‘ Notes on 
Some Species of Rudbeckia,’ exhibiting a series 
of specimens of Rudbeckia, illustrating groups 
typified by R. hirta, R. triloba, R. laciniata, etc. 
Numerous critical characters depending on 
style-tips, form, serration or lobation of leaves, 
etc., were discussed. About 25 species occur 
east of the Rockies, 3 native to our own vicinity. 
All evidence shows Rudbeckia hirta to be an in- 
troduced plant in the northeastern states, per- 
haps from Maryland northward. Dr. Under- 
wood remarked that R. hirta seemed to be first 
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introduced into Central New York about 1864. 
Dr. Rusby referred to its rarity within his 
memory in the vicinity of New York City, and 
to the recently discovered medical value of the 
related genus Echinacea. Dr. Britton called 
attention to the supposed variants of KR. hirta 
with parti-colored rays, as suggested by plants 
from near Philadelphia and from Staten Island. 

Dr. Britton presented the subject of the rela- 
tionship of our woodland species of Circxa, C. 
Lutetiana being the representative near New 
York City, and extending widely around the 
world. ‘The characteristic bristles of the fruit 
fail to appear in a remarkable specimen from 
Ohio which was exhibited. C. intermedia of 
Central Europe was also discussed in its rela- 
tions to the foregoing. 

The third paper, also by Dr. Britton, was 
upon Antennaria. Dr. Britton exhibited a series 
of specimens of Antennaria neodioica Greene, a 
species which seems to be easily distinguished 
from the others of eastern North America by its 
spatulate basal leaves, distinctly mucronate, 
tapering rather abruptly from well above the 
middle into a long narrow base, which, how- 
ever, can scarcely be called a petiole. He 
showed specimens of the plant collected in com- 
pany with Professor Greene at Bushkill, Penn., 
on the Club’s Field Meeting, May 30, 1897, at 
which time Professor Greene first insisted on its 
specific difference from A. plantaginifolia with 
which it grew. The series included authentic 
specimens of Antennaria rupicola Fernald, which 
differs only from the typical specimens in the 
yellowish involucre, and slightly less abruptly 
tapering leaves, collected by Mr. Fernald at 
Island Falls, Aroostook Co., Maine, a character 
which can hardly be maintained for specific dis- 
tinctness ; also specimens of A. neodioica atten- 
uata Fernald, which differs from the type in its 
slightly more acuminate inner involucral bracts 
and relatively broader leaves, and is identica] 
with A. alsinoides Greene, original specimens of 
which were also included in the exhibit ; also of 
A. neodioica grandis Fernald, which differs from 
the latter only in size. He concluded that the 
series represented only one species, A. neodioica. 

Dr. Rusby referred to the similar variability 
of Andean species of Gnaphalium as seen by 
himself and other botanists in Bolivia. 
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Dr. Howe discussed the relationship of Riccia 
Beyrichiana, the hepatic which he had consid- 
ered to be probably identical with one discov- 
ered by Mr. R. Harper near Athens, Georgia, 
last summer. The loan of the type-specimen 
from Vienna now shows that the two are wholly 
distinct, Mr. Harper’s plant representing a new 
species, soon to be described in the Bulletin. 
Ricca Beyrichiana seems, therefore, to be still 
known only from the original collection of 1833. 

EDWARD S. BURGESS, 
Secretary. 


SCIENCE CLUB OF NORTHWESTERN UNIVERSITY. 


THE last meeting of the Science Club of North- 
western University was held on March 1st. Pro- 
fessor A. R. Cook addressed the Club on ‘ Min- 
erals of the Chicago Area.’ The region, though 
containing no stores of precious metals, or gems, 
and though not mentioned in lists of mineral 
localities, has minerals enough ; first, to repre- 


.sent five out of the eight classes into which the 


mineral kingdom may be divided; second, to 
illustrate the chemical, crystallographic, optical 
and other physical properties of minerals, and 
third, to show the chief methods of investiga- 
tion. 

Thus far forty-eight minerals have been found 
and studied. One fourth of them occur in the 
underlying Niagara limestone. They are of 
such character as the geological history of the 
region would lead us to expect. 

Those occurring in the Niagara are most im- 
portant since they most properly represent this 
region. They are sulfur, galena, sphalerite, 
pyrite, marcasite, quartz, limonite, calcite, dolo- 
mite, siderite, melanterite, petroleum, gas, as- 
phalt. 

The sulfur occurs in crumbling rounded 
masses in the center of the decomposing mar- 
casite. Galena and sphalerite are in crystal- 
line masses with occasional crystal planes de- 
veloped, showing characteristic cleavage, and 
contained both in limestome and in quartz. 

Pyrite is most common when the containing 
limestone most nearly approaches the purity of 
calcite. The surprising condition is the great 
abundance of the orthorhombic form of the iron. 
sulfid. Pyrite is rare but marcasite occurs in 
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extensive beds where it has been sorted out by 
hydraulic action as in the Des Plaines valley or 
on the lake shore. A bed several feet wide ex- 
tended along the water’s edge for two hundred 
feet where the lake was encroaching upon the 
shore. The marcasite soon disappears upon ex- 
posure ; it is of such occurrence in the region as 
to contribute to our knowledge of the species. 

Quartz occurs in abundance in both phan- 
erocrystalline and ecryptocrystalline varieties. 
Good scalenohedrons of calcite are found at 
Stony Island imbedded in asphalt. 

The asphalt and maltha which are usually 
disseminated through the Niagara limestone of 
the region occur quite pure in cavities formed 
by the dissolution of fossil ecelenterates, echino- 
derms and mollusks in the strata at Stony 
Island. 

The average of four analyses showed 15% 
mineral matter, 82% organic matter soluble in 
CS:, and 2% of organic non-bituminous matter. 

The asphalt contains 25% petrolene and 75% 
asphaltine. 

HorAcE M. SNYDER, 


Secretary. 


DISCUSSION AND CORRESPONDENCE. 


THE APPLICATION OF PRECEDENCE OF PLACE 
IN NOMENCLATURE. 


Ir has occasionally happened in descriptive 
botany and zoology that two or more different 
names have been published by an author for 
the same species in the same work, even on the 
same printed page; in most such cases this has 
occurred by reason of the author regarding 
differing forms of the same organism as specifi- 
cally different, which by subsequent observation 
has proved to be erroneous. The principle of 
now using the first in position of these two or 
more names as the true one, has obtained wide 
recognition, and is a simple and convenient 
method to reach this result. 

There are also a few cases where the same 
thing has occurred with generic names, that is 
to say, by different generic names being pub- 
lished in the same work for groups of species 
which subsequent study has indicated to be 
more satisfactorily regarded as within the nat- 
ural limitations of a single genus, and here 
precedence of place has also been invoked to 
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determine which appellation the combined 
genera should bear. Here, as in the case of 
species, it is only a question of determining 
which of one or more names for the same 
things is the one to be employed. 

The principle has been referred to as ‘ priority 
of place,’ and perhaps not improperly, but it is 
quite a different matter from priority in time of 
publication, though in its application operating 
in the same manner to determine which of two 
or more rival names is to be used. It finds its 
most explicit presentation in the rules for no- 
menclature adopted by the botanists of the 
American Association for the Advancement of 
Science, at the Madison meeting in 1893, where 
it is thus stated : 

In determining the name of a genus or spe- 
cies to which two or more names have been 
given by an author in the same volume or on 
the same page of a volume, precedence shall 
decide. 

More recently it has been proposed by some 
botanists, as had previously been done by some 
zoologists, to fix the type species of every genus 
originally published with more than one species, 
by selecting for this the species which stands 
first on the page at the place of publication, and 
it has been contended that this is a logical out- 
come of the principle, thus giving it a widely 
different application from that contemplated in 
the rule cited above, by making it apply not to 
the determination of equivalent names for the 
same thing but to non-equivalent names for 
different things, a wholly different proposition. 
Inasmuch as a great many genera have at their 
first publication been made to include more 
than one species, and in a large number of 
instances some of these, often the first in posi- 
tion, have been used by subsequent authors as 
the types of additional genera, this latter-day 
proposition affects an enormously greater num- 
ber of cases than those which fall properly 
under the operation of the rule. 

It is, therefore, clear that there is nothing 
logical in the proposed extension of the prin- 
ciple. This would, of course, operate as an 
artificial short-cut in determining generic types, 
except in the cases where the first species 
named is not definitely understood, but in 
many instances it would lose the historic type 
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altogether, and in others it would render use- 
less for nomenclatural purposes much original 
investigation through which genera have been 
definitely established. Unless rigidly restricted 
in such a way as to avoid these defects it would 
be impracticable and undesirable. 

N. L. BRITTON. 


CLAYTON’S ECLIPSE CYCLONE AND THE DIUR- 
NAL CYCLONES. 


Mr. H. H. Crayton, of the Blue Hill 
Meteorological Observatory, Mass., has pub- 
lished an account of his discussion of certain 
meteorological observations made during the 
eclipse of May 28, 1900, in the Proceedings of 
the American Academy of Arts and Sciences, Vol. 
XXXVI., No. 16, January, 1901; and the full 
report in Vol. XLIII., Part 1, of the Ann. 
Har. Coll. Obs’y, 1901. Mr. R. DeC. .Ward 
reviews these papers in SCIENCE of March 1, 
1901, and says, ‘‘Clayton has gone far ahead 
of all previous investigations of the phenomena 
of eclipse meteorology. The low temperature, 
the circulation of winds and the form of the 
pressure curve all proclaim the development 
by the eclipse of a cold-air cyclone, as described 
by Ferrel; * * * The fall of temperature due 
to the occurrence of night must also produce, 
or tend to produce, a cold-air cyclone. Since 
the heat of day produces, or tends to produce, 
a warm-air cyclone; * * * These causes must, 
in the opinion of the author, produce entirely, 
or in part, the well-known double diurnal 
period in air pressure; * * * His explanation 
of the diurnal variation of the barometer seems 
to have in it many evidences of being the best 
yet offered to account for this puzzling phe- 
nomenon.”’ 

I suspect that Mr. Clayton and Mr. Ward 
have an incorrect conception of Ferrel’s cold- 
center cyclone, or else they could hardly have 
written about it the remarks contained in these 
papers. The subject is rather complex, but I 
hope, very briefly, to indicate the leading dis- 
crepancies for the benefit of others who think 
that the problem of the diurnal variation of 
the barometer can be solved along these lines. 

1. Some Minor Errors.—Clayton’s Formula, 


page 8, tan = Aiging)e 


= = (coso) v should be written 
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ae Zv. sin 0 
2 v. cos 0 
observed wind, and @ that of the mean or pre- 
vailing wind ; but this function between 9 and o 
is incomplete and it often gives an incorrect re- 
sult. In the diagram the wrong diagonal is 
drawn, and this introduces confusion into the 
exposition of the formulz for determining C, 
used in 6! —@ + 180 + C, where 9'is the azimuth 
of the eclipse wind which is required. As the 
eclipse wind for Washington, Ga., Wadesboro, 
N. C., and Blue Hill were computed by these 
formule, the results must be imperfect. The 
observations were themselves not very satisfac- 
tory, as is inferred from the account of them. 

2. The Cold- Center Cyclone.—Ferrel’s account 
of the cold-center cyclone is found in the Re- 
port of the U. S. Coast Survey, 1877, Appendix 
No. 20, page 187; in the Report of the Chief 
Signal Officer, 1885, Appendix 71, page 257; 
and in other places. Also there are some gen- 
eral remarks on the subject in the International 
Cloud Report, 1898-99, page 615. The ac- 
companying diagrams show the circulation in 
the warm-center and cold-center cyclones, re- 
spectively, and the distributions of pressure 
characteristic of them ; these must serve for fur- 
ther explanations in this place. In order that 
there may be no doubt about Ferrel’s idea of 
the cold-center cyclone, I quote from the Re- 
port of the Chief Signal Officer, page 257, ‘‘ The 
gyrations at the earth’s surface must be in the 
same direction as in the case of ordinary cy- 
clones ; * * * The interchanging motion is from 
the center below and toward it above.’’ Re- 
port of Coast Survey, page 188, ‘‘ The maximum 
barometric pressure is where the gyrations are 
reversed ; * * * The pressure is a minimum at 
the center and a maximum at the edge’’ of the 
cold-center cyclone, at all altitudes, meaning by 
edge the locus where the gyrations reverse 
direction. 

Ferrel illustrates the cold-center cyclone in 
these two reports, also in his popular treatise 
on the winds, pages 246-247, 337-342, by com- 
paring it with the general circulation over a 
hemisphere of the earth, where the poles are 
cold and the tropics warm, and states that the 
circulation is the same in each. That-is, the 
air descends at the pole, flows south and east 
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(not west) to latitude 30°, thence south and west 
(not east) to the equator, in which region it as- 
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cends, etc. Thus, page 837, ‘‘ This vertical 
circulation, as in the case of the ordinary cy- 
clone, gives rise to a cyclonic motion in the in- 
terior (that is, to the place where the gyration 
reverses from + v to —v) and an anti-cyclonic 
in the exterior part.’’ Cyclonic rotation is 
against the hands of a watch, looking down 
upon it, and anticyclonic is with the hands, so 
that in warm and in cold-center cyclones the 
rotation is cyclonic near the center, and anti- 
cyclonic beyond a certain circle of reversal. In 
the warm-center cyclone the motion is ascend- 
ing and inward near the surface in the interior 
and descending in the exterior; in the cold- 
center cyclone these motions are reversed, but 
the direction of rotation about the pole is not 
changed. Ferrel’s formule, diagrams, and dis- 
cussions agree in this throughout his works ; 
indeed, there could be no other interpretation 
of them on mechanical principles. He says, 
C.5. O., page 203, ‘Such areas of high barom- 
eter (referring to the high pressure area pro- 
duced by the overlapping of two adjacent cy- 
clones) are usually called anticyclones, and 
the air does in some manner move around them 
in a direction contrary to that of a cyclone, but 
this does not arise froma central area of greater 
cold, for it has been shown that such a condi- 
tion would give rise to a cyclone and not to an 
anticyclone, and that the latter would be en- 
tirely at variance with fundamental and well, 
established principles of mechanics.’’ 

When the temperature gradients are very 
steep and there is much friction on the surface, 
a small secondary maximum pressure may de- 
velop in the center of the cold-center cyclone. 
In the case of the eclipse the temperature gra- 
dients were feeble, and the wind velocity v 
small, upon which the friction-force —k.v de- 
pends, so that it could not happen under the 
circumstances of the eclipse phenomenon. 

Now by comparing Clayton’s diagram, Fig. 
5, Plate II., for the wind direction, we find 
a true anticyclonic configuration at the center, 
and this rotates in the opposite direction to 
that required in the cold-center cyclone; if 
wind stream lines were to be drawn from the 
center outward at right angles to those con- 
tained in the Clayton diagram, we should 
then obtain a cold-center cyclonic circulation, 
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but this is just the opposite of the result 
of the eclipse observations. Furthermore, 
Plate III., ‘Pressure in Eclipses,’ shows us 
the variations in pressure as observed, and 
these are reproduced in the lowest section of 
the adjacent diagram. It is seen that the pres- 
sure in the eclipse is reversed throughout its 
length to that required in the cold-center cyclone. 
The Weather Bureau observations at sixty-five 
stations confirm the Clayton distribution of 
pressure, but the conclusion is also unavoid- 
able that we are not dealing with a cold-center 
cyclonic circulation. My further remarks on 
this subject will be found in the forthcoming 
report by the Weather Bureau. 

3. The Semidiurnal Cyclones.—Even if the 
analogue between the eclipse circulation and 
that assumed to exist in the nocturnal circula- 
tion were not hopelessly in error, there are yet 
other difficulties to be considered, even suppos- 
ing the cooled hemisphere of the atmosphere 
were to produce something like a cold-center 
cyclone and the heated hemisphere a warm- 
center cyclone. (a) The vertical circulation in 
the cold-center and in the warm-center cyclones 
are in opposite directions to one another at the 
belt of highest pressure, so that they would 
tend to destroy each other, rather than build 
up any high pressure belt such as the diurnal 
pressures require. (6) If there is a cyclonic 
circulation of any kind, the conditions demand 
that the pressure be distributed quite symmet- 
rically on all sides of the center in order to 
maintain a true gyratory motion; but in the 
diurnal barometric pressure there are found to be 
simply two peculiar waves extending from pole 
to pole, which do not in the least form such a 
symmetrically distributed pressure about a cen- 
ter. Compare Int’] Cloud Report, Chart 44. 
(ec) According to Clayton, Plate IV., the high 
pressures at the surface shift about 90° in the 
higher strata. But so far as I know, the only 
data bearing upon this point are contained in 
the Blue Hill hourly cloud observations, and 
these show that the same diurnal circulation ex- 
ists in the atmosphere from the surface to the 
cirrus level. However, this may be a doubtful 
point and I will not press its accuracy. Com- 
pare Int’] Cloud Report, Chart 45. 

I have generally found myself in accord with 
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Mr. Clayton’s published results, and Iam sorry 
to be obliged to dissent from his interpretation 
of the eclipse observations in this case. The 
variations of pressure in the eclipse are not 
larger than 0.01 inch of mercury, and the 
velocity of the eclipse wind is only 2 or 3 miles ; 
but it would seem hardly credible in the face 
of these facts that this small atmospheric dis- 
turbance should set up any true cyclonic 
circulation over an area 5,000 miles in ex- 
tent, as is claimed in the report under consid- 
eration. 
FRANK H. BIGELOW. 


WASHINGTON, D. C., March 20, 1901. 


THE REVERSAL OF THE PHOTOGRAPHIC IMAGE 
BY CONTINUED ACTION OF LIGHT. 


THE remarkable results described by Professor 
Francis E. Nipher, in developing photographic 
plates in daylight, bring to mind some of the 
earlier experiments upon the reversal of the 
photographic image. It has long been known 
that under particular conditions of over-expos- 
ure in the camera a positive, instead of a nega- 
tive, is produced by ordinary development. 
This result has been repeatedly observed by 
amateurs, much to their astonishment and mysti- 
fication. 

The present writer has several times at- 
tempted to bring about the effect by prolonged 
exposure in the camera, but without success. 
The necessary conditions not being known, the 
result is accidental and uncertain. The idea of 
giving a supplementary exposure of the plate 
in broad daylight did not suggest itself; in- 
deed, itis not one that would spontaneously 
commend itself to a photographer. All his 
previous training and experience is opposed to 
it on general principles. 

Nevertheless, it is not entirely new. Her- 
schell, in the year 1839 or 1840, did very much 
the same thing. He observed reversals of 
photographic action, and so did Draper on strips 
of sensitized paper with which he was studying 
the chemical action of the sun’s light in Vir- 
ginia, and photographing the spectrum in 
ephemeral colors. This subject was referred to 
quite recently in an article by the present 
writer, entitled, ‘Tithonic Rays and Early 
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Photographs in Color,’ published in the Inter- 
national Annual of Anthony’s Photographic Bull- 
etin, XIII. (1901), 107. At that time and also 
many years later, the effects observed were at- 
tributed to an antagonistic action between light 
radiations from different parts of the solar 
spectrum. 

Many years ago, when collodion wet plates 
were mostly in vogue, there was consider- 
able discussion among photographers of the 
effect of exposing sensitized plates to diffused 
daylight, either before, during or after the 
usual exposure in the camera. Some claimed 
that such a supplementary exposure made the 
plates more sensitive, so that the camera time 
was materially shortened. The admission of a 
little diffused light through a hole in the camera 
was claimed to be advantageous in the same 
way. Others questioned the utility of the 
practice and the question was finally dropped 
and forgotten. 

There may have been a basis of truth in the 
contention of those who advocated the supple- 
mentary exposure, but it was not satisfactorily 
established at the time, There is less reason 
for skepticism now than there was in those 
days. Although not exactly in line with Pro- 
fessor Nipher’s work, the subject bears a close 
relation to it. 

More directly connected with the recent ob- 
servations is the work of M. J. Jansen, at 
Meudon, in the year 1880, when he was en- 
gaged in studying the solar radiations. In his 
original communication to the French Academy, 
published in Comptes Rendus of that year, he 
used the following language descriptive of his 
work: ‘‘I have the honor to inform the 
Academy of the discovery of a fact to which I 
have been led by my studies in the analysis of 
the light of the sun and of its photographic 
images. 

‘‘Mhis fact consists in this, that the photo- 
graphic images may be reversed, and pass from 
negative to positive by the prolonged action of 
the light which has produced them.”’ 

Ordinarily the exposures for negatives were 
about one-thousandth of a second, or when bro- 
mide plates were used, one ten-thousandth. But 
when the exposures were prolonged to half a 
second or a full second—increased 10,000 or 
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20,000 times—he obtained a positive picture in- 
stead of a negative. 

The investigations were continued and in a 
second communication to the Academy, also 
published in Comptes Rendus (Vol. XCI.), he 
made known some remarkable results. 

By varying the times of exposure he found 
an intermediate condition of the plate at which 
neither a positive nor a negative could be de- 
veloped. His conclusions may be briefly sum- 
marized here. With exposures of increasing 
duration he discovered six different successive’ 
conditions of the sensitive plate. These de- 
veloped in order as follows: 


1. A negative. The ordinary negative. 

2. A first neutral condition which blackened 
uniformly in the developer. 

3. A positive. 

4. A second neutral: condition, opposed to 
the first, which became uniformly lighter in the 
developer. 

5. A second negative, similar to the first but 
differing by the enormous amount of light re- 
quired to produce it. 

6. A third neutral condition, in which the 
negative of the second order had disappeared 
and was replaced by a sombre, uniform tint. 


These facts were established with different 
kinds of plates—tannin plates, gelatin-bromide 
and others. 

It is scarcely necessary to indicate the bear- 
ing of these observations on the results of Pro- 
fessor Nipher’s experiments. Does not the 
fourth condition suggest that if a plate in that 
stage were developed in a lighted room it 
would show a negative picture ? 

About the time of these observations of 
Jansen, considerable attention was being 
directed to the subject of reversals of the 
photographic image; but most of the literature 
deals with theories in explanation of the facts. 
Although the discussion was sufficiently in- 
structive and interesting, it does not seem to 
me that we are sufficiently acquainted with 
the chemical effects of light in photography to 
warrant much chemical theorizing in _ this 
particular field. 

RoMYN HITCHCOCE, 


NEw York, March 18, 1901. 
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SHORTER ARTICLES. 


A NEW OCCURRENCE OF CASSITERITE IN 
ALASKA.* 


DuRING the past season while making a hasty 
reconnaissance of the York gold field of Alaska, 
my attention was called to some auriferous 
gravels which carry a large percentage of 
stream tin. This stream tin is found in consid- 
erable quantities on Buhner Creek, which enters 
the Anakovik River from the west about three 
miles from Behring Sea. The occurrence is 
perhaps best located by stating that it lies some 
ten miles east of Cape Prince of Wales and 
hence very near the northwestern extremity of 
the continent. On Buhner Creek some two to 
three feet of gravel overlie the bed rock which 
consists of arenaceous schists which are often 
graphitic, together with some graphitic slates. 
The bed rock is much jointed, the schists being 
broken up into pencil-shaped fragments. They 
strike nearly at right angles to the course of the 
stream and offer natural riffles for the concen- 
tration of heavier material. A hasty reconnais- 
sance of the drainage basin of this stream, 
which includes not more than a square mile of 
area, showed the same series of rocks through. 
out its extent. At a few localities some deeply 
weathered dark green intrusives were found, 
which, on examination by the microscope, were 
found to consist almost entirely of secondary 
minerals. In some cases, however, a little 
plagioclase was still unaltered and a suggestion 
of ophitic structure remained, so that these 
are probably of a diabase character. The slates 
and schists are everywhere penetrated by small 
veins consisting usually of quartz with some cal- 
cite and frequently carrying pyrite and some- 
times gold. These veins are very irregular, 
often widening out to form blebs and again con- 
tracting so as not to be easily traceable. 

The stream tin is concentrated on the bed 
rock with other heavy minerals and was found 
by the miners in the sluice boxes. A sample of 
the concentrate in one of the sluice boxes was 
examined by Mr. Arthur J. Collier and yielded 
the following minerals: cassiterite, magnetite, 
ilmenite, limonite, pyrite, fluorite, garnets and 


* Published by permission of the Director of the U. 
S. Geological Survey. 
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gold. The determination of percentage by 
weight was as follows: ninety-five per cent. 
tin-stone, five per cent. magnetite ; other miner- 
als five per cent. The cassiterite occurs in 
grains and pebbles, from those microscopic in size 
to those half an inch in diameter ; they have 
sub-rounded and rounded forms. In some 
cases there is a suggestion of pyramidal and 
prismatic crystal forms. The cassiterite varies 
from a light brown color to a lustrous black. 

A second locality of this mineral was found 
on the Anakovik River half a mile below the 
mouth of Buhner Creek. Here the cassiterite 
is also found with the concentrates from the 
sluice boxes of miners. I observed one speci- 
men from this locality which was some two 
inches in diameter. 

During the hasty reconnaissance no acid in- 
trusives nor pegmatite veins were found in the 
drainage basin. The nearest known ‘granitic 
rocks are in the biotite granite mass which 
forms the promontory of the Cape Prince of 
Wales. It is hoped during the coming season 
that more detailed work in this region will 
throw further light on these interesting de- 
posits. 

_ALFRED H BROOKS. 


NOTES ON PARASITES —56: ECHINOSTOMUM 
BURSICOLA LOOSS AND E. CLOACINUM 
BRAUN, FROM A NOMENCLA- 

TURAL STANDPOINT. 


Proressorn Max BRAUN * has recently pro- 
posed the name Echinostomum cloacinum as a 
substitute for Distomum bursicola Creplin, upon 
placing this species in the genus Echinostoma. 
Braun’s reason for changing the specific name 
is that there is already an Echinostomum burst- 
cola Looss, 1899, and he assumes that this in- 
validates the specific name bursicola Creplin, 
1837. 

In this decision, Braun has fallen into error. 
It is not bursicola 1899 which invalidates burst- 
cola 1837, but the latter invalidates the former. 
Hence £. cloacinum Braun, 1901, must fall as a 


*1901.—Ueber einige Trematoden der Crep- 
lins’chen Helminthensammlung. Cent. f. Bakt. 
Paras. u. Infek., XXIX., 1 Abt., No. 6, Feb. 25, 258- 
260. 
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synonym of Echinostoma bursicola (Creplin, 1837) 
nec Looss, 1899. 

In order to straighten out the synonymy im- 
mediately, [here propose the name Hchinostoma 
africanum, nomen novum, as substitute for FE. 
bursicola Looss, 1899, nec (Creplin, 1837) Stiles, 


1901. 
CH. WARDELL STILES. 


BUREAU OF ANIMAL INDUSTRY. 
AMATEURISM AND MENTAL INERTIA IN 
PUBLIC SERVICE. 

In a striking presentation of the results of 
‘Official Obstruction of Electric Progress’ in 
Great Britain, by Professor J. A. Fleming, in 
The Nineteenth Century for February, that distin- 
guished writer and scientific authority describes 
the outcome of the existing system of public 
service in Great Britain in the departments of 
telegraphy and telephony and the relative ret- 
rogression of that nation in all departments of 
electrical engineering. ‘‘In reviewing the 
nationality of those who have thus helped to 
make the electric current the humble servant 
of mankind, it is impossible not to be struck 
with the fact that British names do not pre- 
ponderate.”’ 

In pure scientific research, Great Britain has 
held her own; in detailed improvements and 
minor advances she has not been backward ; 
but has made no fundamental invention or dis- 
covery, except, perhaps, those ‘of Lord Kel- 
vin in submarine telegraphy, of Mr. Swan in 
electric lighting and of Professor Hughes in 
telephony’; practically all first-rate novelties 
have originated in other countries, for a gener- 
ation past. The reason is attributed largely to 
the fact that in 1870, just at the dawn of the 
period of electrical activity, the Government set 
itself up in business as an electrician and 
proceeded to create a gigantic Government 
monopoly in one large department of elec- 
trical invention which has exercised a most 
undoubted control over the supply and demand 
for invention in a wide area of electrical work. 
It invested £10,000,000 in telegraph purchases, 
made the business a monopoly, and thus smoth- 
ered invention through that monopoly and an 
always characteristic governmental inertia, an 
inertia, misnamed conservatism, always to be 
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observed where, as in such cases, the alertness 
in effecting improvement and in competition 
which characterizes private business for private 
profit is absent. This ‘conservatism’ is seen 
in all departments of the public service and is 
liable to produce serious retrogression in every 
national enterprise and inall countries. It was ~ 
also illustrated, according to Professor Fleming, 
in the case of the telephone. No sooner was 
this extraordinary invention made practicable 
than the British Government, even without 
explicit authority of law, compelled its pro- 
prietors and promoters in that country to pay 
tribute to the Postal Department, and to-day, 
while the postal service and the telephone are 
conducted at a loss, the telephone is made to 
contribute, without substantial return to its 
proprietors, the amount of £130,000 to the 
profit side of the postal service ledger; while 
the official service of the telegraph, too largely 
amateur, brings in a loss of over £220,000. 
The National Telephone Co. has paid into the 
treasury of the postal service over a million 
of pounds, since its capitulation to that service, 
as a ‘tax on a new industry barely twenty 
years old.’ The higher tribunals have never 
confirmed this act of piracy, as it is considered 
by the members of the company. 

As this writer states: ‘‘The whole behavior 
of the post-office towards private enterprise in 
telephony in the last twenty years has been 
marked by inconsistency, inaptitude and want 
of prevision.’’ The business which it itself con- 
ducts is a source of enormous loss ; that which 
it simply taxes and burdens pays a sufficient 
profit to bear this invidious taxation, to which 
other industries are not subjected. It is a fair 
presumption that, were the telephone managed 
directly by the Government, it would exhibit a 
lack of thrift and efficiency similar to that 
characterizing the postal and the telegraph 
business. Meanwhile, also, the postal service 
deliberately impedes the telephone manage- 
ment in its endeavors to secure rights of way, 
and compels it to charge the public a much 
higher tariff than would be fair and practicable 
were it not discriminated against in taxation, 
and thus its range is restricted as well as its 
value to those who are able to secure its service. 
In all ways the hope of reward which is the 
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great stimulus of the inventor and of the pro- 
moter of newimprovements is repressed. The 
conclusion of the writer of the paper referred 
to is: ‘‘The most effective method of afflicting 
any department of applied science with creep- 
ing paralysis is to constitute it a government 
monopoly.’’ 

While the State electricians would probably 
declare that they are ‘ever on the outlook for 
new things,’ the record is shown to invalidate 
that claim, at least to the extent of showing 
that the new things have come vastly more cer- 
tainly and promptly to the private manage- 
ment. Inventions have been extensively ex- 
ploited by private means and private companies 
far in advance of any governmental action, and 
the inventor proverbially dreads the necessity 
of going with his plans to a governmental de- 
partment in all countries and whatever his field 
of work. Even the inventor of the apparatus 
of war has his bitter experiences with the official, 
and the history of the work of Maxim and of 
Broadwell still earlier, among our own great in- 
ventors, may be added to the examples quoted 
by Fleming, of Morse, of Trowbridge, of Mar- 
coni and others. Government officials do 
not always cordially and sincerely strike hands 
with the inventor, even where competent to 
appreciate his work, and it is too often the fact 
that they prefer to hold him at arm’s length 
until one of their own caste or a partner in in- 
vention can find ways of evading his claims and 
of reaping the harvest he has sown. 

“The State officials guarda monopoly. Itis 
in their power to take or reject improvements. 
They set the pace in one large department of 
electrical invention and it cannot be forced.’’ 
As Mr. Edison said to Professor Fleming when 
the latter explained the nature of these govern- 
mental impediments of progress in electrical 
development: ‘Why! They’ve throttled it !’ 

In electric traction the same difficulties are 
interposed, in appropriate ways, by the official 
brakesmen. Great Britain has to-day about 
400 miles of track; the United States has 12,- 
0000r more. Inthat country any local govern- 
ment may take away the property of any tram- 
way within its limits, at the appraised value of 
its real property, after twenty years of service. 
This provision of law has crippled the enter- 
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prise. ‘To tell an investor in tramway stocks 
that, after passing through a long -non divi- 
dend-paying period, he has then the prospect 
of having his property taken from him at a 
breaking-up price, and perhaps half his property 
confiscated,’ isto warn him not toinvest. Thus 
the business languishes and the builder of even 
the comparatively promising railways about 
London must come to the United States for all 
his material and machinery. 

Scientific education is looked upon as one 
element of the needed radical reform. But 
‘“¢ What is required is not abundant mediocrity, 
but a fully sufficient opportunity of training 
those who will be captains of industry. The 
persons who need technical education are the 
masters much more than the men.”’ 

Throughout the whole article, of which we 
have here presented so extended an abstract, 
the evidence is strong that the dangers of that 
amateurism and of that officialism which are now 
beginning to awaken intelligent men, and espe- 
cially men of science and men of applied science ~ 
in the United States, to serious apprehension 
relative to all public services involving scien- 
tific work or development, have secured a firm 
and dangerous hold in Great Britain and con- 
stitute undoubtedly one of the elements of that 
apparent relative retrogression in the industries 
which has of late attracted so much attention 
and awakened such earnest discussion in the 
scientific and technical journals, and even to 
some degree in the columns of the ‘ Thunderer’ 
itself. The republication, by the Harpers,* of 
letters to The Times from a British engineer 
visiting the United States, furnishes and pre- 
serves an interesting and instructive commen- 


tary upon these facts. 
R. H. THURSTON. 


MUSEUM METHODS ABROAD. 


THE appearance of the eleventh annual re- 
port of the Museums Association, of Great 
Britain, reminds one that it is as nearly as 
possible eleven years ago that the Association 
of American Naturalists decided that so far as 
museums were concerned nothing remained for 

* American Engineering Competition.’ New 
York and London, Harperand Brothers. 1901. 8vo. 
Pp. 139. 
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it todo. The present report consists of xxiv + 
157 pages, a trifle larger than the average of 
the reports, and besides the matter pertaining 
solely to the workings of the Association, com- 
prises the address of the president, Dr. Henry 


Woodward, twelve papers, general notes, mu-_ 


seum reports and a list of museum publications. 
Dr. Woodward’s address is practically a brief 
review of the relations of the British Museum 
to the public and what it has done in the way 
of the arrangement and display of specimens to 
interest and instruct visitors, particular atten- 
tion naturally being given to the display of 
paleontological material. Dr. Woodward has 
come to the same conclusion as that expressed 
by the writer some years ago in SCIENCE, that 
the complete mixture of recent and fossil ani- 
mals in the exhibition series is inadvisable and 
the best results are to be obtained by introduc- 
ing a few carefully selected and typical exam- 
ples of living animals into the series of fossils, 
and rounding out the display of recent animals 
by the introduction into the exhibition series 
of a few fossils. ‘‘ This limited introduction 
of existing forms, aided by diagrams, drawings 
and. separate parts, does not break up the ar- 
rangement of the collection (of fossils) as a 
whole, but vastly enhancesits usefulness to the 
student.”’ 5 

The aims and arrangement of various mu- 
seums are described in more or less detail in 
several papers, including the Hastings Museum, 
Worcester, by W. Edwards; the Horniman 
Museum, London, by Richard Quick, and the 
Norwich Castle Museum, by Henry Woodward. 

W. M. Flinders Petrie discusses the ques- 
tion of a ‘ National Repository for Science and 
Art,’ advocating the acquisition of about a 
square mile of land within an hour of London 
(the scheme naturally applies to all large col- 
lections) on which should be built a series of 
one-storied galleries lighted from above ; these 
galleries to be 54 feet wide and about 400 feet 
apart. The object to be attained by this method 
is to provide ample room, at a moderate cost, 
for the housing of material which would be at 
once preserved and available for study, mu- 
seums in large cities whose cost of maintenance 
is high being largely devoted to exhibition. 

F. A. Bather described a series of ‘ Exhibition 
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Labels for Blastoidea,’ specially intended for the 
student who goes to a museum with a definite 
purpose of acquiring information regarding fos- 
sil crinoids. Incidentally we are given a sug- 
gestion for a dichotomous arrangement of a 
museum. The text of the 44 labels is given 
and they practically amount to a condensed 
text-book with the specimens serving as illus- 
trations. No one will deny the value of sucha 
system to the student, but would an entire 
museum thus planned and labeled appeal to the 
general public, for which, after all, the exhibi- 
tion portion of a museum is intended ? 

The ‘ Reproduction of Art Objects’ is treated 
by Robert F. Martin, who notes that Venetian 
glass, old majolica, bookbindings, bronzes and 
even tapestries are now successfully duplicated, 
so that art museums may by the use of these 
reproductions fill gaps in historical series for a 
comparatively small price, where originals would 
either cost large sums, or be quite unobtainable. 

J. W. Carr explained the use of ‘ Photography 
in Museum Work’ for illustrating features which 
could not be adequately represented by speci- 
mens alone. Among such he instanced various 
geological phenomena ; the habits and habitat 
of animals; forest trees and the general facies 
of the landscape caused by differences in the 
flora. 

At the business meeting of the association 
the question of publishing a monthly journal 
devoted to museum matters was the subject of 
a ‘Report from the Council,’ and while the pro- 
ject was not then definitely settled, it has since 
been decided to publish such a periodical. The 
details have not as yet been made public. 

196 Ah, 1by 


THE SCIENTIFIC ALLIANCE OF NEW YORK. 

RENEWED efforts are being made to secure 
an adequate building for the societies compos- 
ing the Scientific Alliance of New York. Mr. 
J. Pierpont Morgan has made a conditional sub- 
scription of $25,000, and several smaller amounts 
have been subscribed. A Committee of Coop- 
eration with the Council of the Alliance has 
been formed consisting of Andrew H. Green, 
Chairman, 214 Broadway, Edward D. Adams, 
Abram 8S. Hewitt, W. E. Dodge, John S. Ken- 
nedy, Andrew Carnegie, F. W. Defoe, J. Hamp- 
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den Robb, D. Willis James, Sam’] Sloan and 
John J. McCook. This committee has issued 
the following appeal : 


The Council of the Scientific Alliance of New York, 
composed of delegates from the New York Academy 
of Sciences, the Torrey Botanical Club, the New York 
Microscopical Society, the Linnean Society of New 
York, the New York Mineralogical Club, the New 
York Section of the American Chemical Society and 
the New York Entomological Society, is endeavoring 
to obtain by subscription a fund for the erection of a 
building for the use of these societies and others join- 
ing the Alliance. 

The building is needed as a common meeting-place 
for the societies, which now occupy rooms in various 
parts of the city, for the housing of their libraries, 
which are now widely scattered, for a large lecture 
hall, for laboratories and other rooms for scientific 
research, and as a central point of influence upon 
the community. 

The scientific societies are about the only agencies 
of modern culture for which permanent homes have 
not been provided in the Metropolis. In this respect 
New York is strangely behind many smaller cities 
in the United States, and suffers still more in com- 
parison with the great cities of Europe, most of 
which have creditable buildings devoted to the use 
of such organizations. As much original scientific 
research is carried on in the city of New York as in 
any other city of the United States, and only public 
encouragement and support of its already very efficient 
societies are needed to make New York the scientific 
center of the country. 

The Council of the Scientific Alliance has been in- 
corporated by a special act of Legislature, with power 
to acquire real estate and to receive bequests. It 
holds as a nucleus for the present undertaking the 
sum of $10,000, contributed by Mrs. Esther Herr- 
man, and a number of smaller subscriptions. It is 
estimated that Jand can be purchased and a suitable 
building erected and equipped for the sum of $500,- 
000, which it is the aim of the Alliance to raise. 

The undersigned Committee of Cooperation with 
the Council commend the undertaking and urge all 
public-spirited citizens to unite with them in the en- 
deavor to bring it toa speedy realization. Subscrip- 
tions will be received by the chairman of the Com- 
mittee or by any member of the Council. 


MEMBERSHIP IN THE NATIONAL ACADEMY 
OF SCIENCES. 


IN view of the fact that the National Acad- 
emy of Sciences is about to hold its annual 
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meeting at which new members are elected, it 
may be of interest to give the members of the 
Academy who have died and who have been 
elected during the past ten years. 


Deuths. Elections. 


1891. 


Julius E. Hilgard, None. 
John Le Conte, 
Joseph Leidy, 


Miers F. Longstreth. 

1892. 
Carl Barus, 
S. F. Emmons, 
M. Carey Lea. 


T. Sterry Hunt, 

Joseph Lovering, 

J.S. Newberry, 

Lewis M. Rutherfurd, 
William P. Trowbridge, 
Sereno Watson. 


1893. 
W. H. C. Bartlett, None. 
F. A. Genth. 
1894. 
Charles E. Brown-Sequard, None. 
Josiah P. Cooke. 
1895. 
James D. Dana, W.L. Elkin, 
John Newton, C. 8. Sargent, 
James E. Oliver. W. H. Welch, 
C. O. Whitman. 
1896. 


Thomas L. Casey, 
G. Brown Goode, 
Benjamin A. Gould, 
H. A. Newton. 


C. D. Walcott, 
R.S. Woodward. 


1897. 
KE. D. Cope, WwW 
M. Carey Lea, F. 
A. M. Mayer, Cc 
J. H. Trumbull, 1D; 
F. A. Walker, 
Theodore Lyman. 


1898. 
James Hall, None. 
William A. Rogers. 
1899. 
Charles E. Beecher, 
Geo. C. Comstock, 
Theodore W. Richards, 
Edgar F. Smith, 
Edmund B. Wilson. 


O. C. Marsh. 


1900. 
James E. Keeler, Franz Boas, 
Fairman Rogers. James E. Keeler, 
H. F. Osborn, 


Samuel L. Penfield. 
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SCIENTIFIC NOTES AND NEWS. 

Tur National Academy of Sciences will hold 
its stated annual meeting at Washington on 
April 16th, 17th and 18th. 

THE spring meeting of the Council of the 
American Association for the Advancement of 
Science will be held in the Assembly Hall of 
the Cosmos Club, Washington, on Wednesday, 
April 17th, at 4.30 p. m. 

Dr. GeoRGE Dayrpson, professor of geog- 
raphy in the University of California, has been 
elected a correspondent of the Paris Academy 
of Sciences. 


Proressor F. G. Hesse, who holds the chair 
of mechanical engineering in the University of 
California, was offered a banquet at San Fran- 
cisco on March 29th to celebrate his twenty-five 
years of service in the University of California. 
About 150 of his friends and former students 
were present and speeches were made by Pro- 
fessor Joseph Le Conte and others. 


A PORTRAIT of Dr. W. W. Keen, professor of 
surgery in the Jefferson Medical College, Phila- 
delphia, has been presented to the institution 
by his colleagues and students. Dr. Keen, as 
we have already noticed, has been granted a 
long leave of absence for travel abroad. 


Tue fiftieth anniversary of Dr. Abraham 
Jacobi’s doctorate was celebrated at the New 
York Academy of Medicine on April 3d. Dr. 
Jacobi was introduced by Dr. R. F. Weir, 
the president of the Academy, and read a paper 
on ‘German Medical Text-books of Half a Cen- 
tury Ago.’ 

PROFESSOR J. MARK BALDWIN, of Princeton 
University, has sailed for Europe to supervise 
the publication of the second volume of the 
‘Dictionary of Philosophy and Psychology,’ 
which is printed by the Oxford press, and to 
arrange for the translation of the work into 
foreign languages. It is expected that the first 
volume will be published in a week or two. 


Dr. J. A. BERGSTROM, associate professor of 
psychology and pedagogy in the University of 
Indiana, has been given leave of absence in 
order that he may study the school systems in 
Germany and Sweden. 


PROFESSOR GEORGE FREDERICK WRIGHT was 
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given a reception on April 4th, by the students 
of Oberlin College, on the occasion of his re- 
turn from his geological trip round the world. 


E. R. Cumines, of the department of geology 
of the University of Indiana, has been given 
leave of absence in order to carry on his studies 
at the Johns Hopkins University. 


Mr. CHARLES P. STEINMETZ has been nom- 
inated by the Council of the American Institute 
of Electrical Engineers for president. In the 
ballot of members Mr. Steinmetz received 
seventy-six votes, Mr. L. B. Stillwell sixty five 
and Professor M. I. Pupin forty-four. The 
Institute will hold a conversazione at Columbia 
University on April 12th. 


M. Faye has been appointed president of the 
Council of the Paris Observatory for the pres- 
ent year. 

M. SapatiEr, of Toulouse, has been elected 
a correspondent in the section of chemistry at. 
the Paris Academy of Sciences. 

THE Midland Railway Company, of Great. 
Britain, is sending two engineers, Messrs. 
Seeley and Woollinscroft, to the United States 
to study American railway methods, including 
the use of electricity. 


Mr. VAUGHAN CoRNISH has returned, as we 
learn from the London Times, from an expedi- 
tion in search of snow waves in Quebec, Mani- 
toba, the Northwest Territories and British 
Columbia. These waves were found to be well 
developed on frozen rivers and lakes and on the 
open prairie, where photographs and measure- 
ments were taken. They are produced with- 
out the intervention of any obstruction, and 
sometimes occur in groups or trains of waves 
comprising 100 succeeding ridges. Their move- 
ment is sufficiently rapid to be readily visible. 
Tn certain conditions of the snow true ripples are 
also formed, which are similar to the ripples 
produced by wind in loose, dry sand. In both 
ripples and waves the steeper face is on the lee 
side. In moist or coherent snow, such as 
usually falls in England, the wind carves the 
surface into ridges, which have their steep face 
on the windward side. 

Mr. WILLIAM KENT, of New York City, 
author of ‘Kent’s Mechanical Engineers’ Note 
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Book’ and of ‘Steam Boiler Practice,’ also asso- 
ciate editor of the Engineering News, is to de- 
liver a series of six lectures before the senior 
students in engineering of Purdue Univer- 
sity, Lafayette, Ind. The lectures of Mr. 
Kent will extend through the week beginning 
April 15th and will close a long series of 
lectures delivered at Purdue by outside en- 
gineers. 

THE death is announced of Audubon Whe- 
lock Ridgway, assistant in the Department of 
Ornithology of the Field Columbian Museum, 
Chicago. He was bornin Washington in 1877, 
and was the only son of the eminent ornithol- 
ogist, Dr. Robert Ridgway. 

THE death is also announced, at Berlin, of Dr. 
Schlichter, the African traveler and geographer. 


Dr. C. R. ALLEN, vice-president of the Tor- 
rey Botanical Club, has presented the New 
York Botanical Gardens with his valuable col- 
lection of stoneworts. 


THE Astronomical Journal states that the fol- 
lowing grants from the Gould Fund haverecently 
been made: to Mr. John A. Parkhurst, $30; 
to Dr. Herman 8. Davis, $500; to Mr. Paul S. 
Yendell, $225; to Professor Simon Newcomb, 
$25. A considerable additional amount of in- 
come has accrued, for the distribution of which 
applications are awaited. These applications 
may be made by letter to any of the directors, 
stating the amount desired, the nature of the 
proposed investigation, and the manner in 
which the money is to be expended. The 


directors, desiring to stimulate the participa-— 


tion of American astronomers in the attempt 
to bring up the arrears of cometary research, 
offer to them the sum of $500 for computation 
of the ‘definitive’ orbits of comets; this sum 
to be distributed at the average rate of $100 for 
each computation—the amount to vary accord- 
ing to the relative difficulty of the computation, 
and to be determined by the directors of the 
Gould Fund. Computers should promptly 
notify the directors of their participation or de- 
sire to participate, and manuscripts should be 
submitted not later than July 1, 1902. 

IT is stated in Popular Astronomy that Dr. 
Lewis Swift has disposed of his astronomical 
equipment to the Pasadena and Mount Lowe 
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Railway. The instruments are to remain on 
Echo Mountain, and Professor H. L. Larkin is 
now director of the observatory. 


Dr. PATRICK GEDDES, who was responsible 
for the formation of the International Associa- 
tion for the Advancement of Science, Arts and 
Education, and the holding of an International 
Assembly at the Paris Exposition last year, 
proposes a similar assembly, in connection with 
the exposition and congresses to be held at 
Glasgow this year. 


THE Zoological Society of London has ar- 
ranged the following lectures to be held after 
the general meetings on Thursdays, April 18th, 
May 16th, June 20th and July 18th: 

‘On the Protection and Nourishment of young Fishes’: 
Professor C. StrewaRT, LL.D., F.R.S. 

‘Biological Stations at Home and Abroad.’ With lan- 
tern illustrations: Professor W. A. HERDMAN, 
F.R.S. : 

‘Mimicry.’ "With lantern illustrations: Professor E. 
B. PouLTON, F.R.S., F.ZS. 

‘Rhinoceroses, Recent and Extinct.’ 
DARD, F.R.S., F.Z.S. 

THE laboratory of the U. S. Fish Commission 
for the study of marine biology, at Beaufort, 
N.C., will re-open for work on the first of May, 
and will remain open through September. The 
laboratory is open to those wishing to carry on 
botanical or physiological work, as well as 
to those engaged in zoological investigations. 
The usual histological apparatus and reagents 
are provided, and the collecting outfit includes 
a steam launch with dredge and trawl. The 
more commonly used journals will be kept on 
file. There is no charge for tables. Applicants 
for tables should address Hon. Geo: M. Bowers, 
U. S. Commissioner of Fish and Fisheries, 
Washington, or Professor H. V. Wilson, Univer- 
sity of North Carolina, Chapel Hill, N. C. In- 
quiries as to climate, accommodations, etc., 
should be addressed to the latter. 


THE ship built for the use of the German Ant- 
arctic Expedition was launched at Kiel on 
April 1st, in the presence of a distinguished 
company. The vessel has been named Gauss 
in honor of the great mathematician. 


Mr. F. E. Brep- 


THE census of France was taken on March 
24th. The results are looked forward to with 
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Special interest, owing to the small increase in 
the population in recent years. In the census 
taken five years ago the population of France 
was 38,517,975. 


THE Navy Department for some time has 
been giving attention to the subject of wireless 
telegraphy, with a view of ascertaining how 
far it can be practically applied to the naval 
service, and Secretary Long has appointed a 
special board of officers to make a thorough in- 
quiry on the subject. The board consists of 
Captain Chadwick, Lieutenant Powellson and 
Lieutenant Commander Hodgson. The meet- 
ing of these officers will take place at Newport, 
and it is expected that their conclusions will 
determine to what extent the wireless system 
can be utilized for the Navy. 


In order to make the free distribution of 
seeds by the U. 8. Department of Agriculture 
as useful as possible, Secretary Wilson has se- 
cured authority to send out young trees as well 
as seeds. 


THE Senate of Minnesota has passed Sena- 
tor Chilton’s bill prohibiting the marriage of 
insane, epileptic and idiotic persons, and re- 
quiring a medical certificate of all applicants 
for marriage licenses. 


THE American Social Science Association 
will hold its general annual meeting at Wash- 
ington, beginning on Monday evening, April 
15th, and continuing four days. 


UNIVERSITY AND EDUCATIONAL NEWS. 

Ir is said that the litigation over the Lamson 
estate, bequeathed several years ago to Yale 
University, has ceased and the University will 
at once receive about $450,000. Of this sum 
$150,000 is to be used for an auditorium and 
the balance for the endowment of professorships 
in Greek, Latin and English. 


Ir has been announced that the donor of the 
$200,000 to the University of Pennsylvania for 
a new physical laboratory is Mr. Randolph 
Morgan, of Phitadelphia, one of the trustees. 
The laboratory will be known as the Morgan 
Laboratory of Physics. 


THE senate of Cambridge University has ac- 
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cepted a tender for the erection of the new 
botany schools at a cost of over $100,000. 


THE trustees of Harvard University have 
purchased about 400 acres of land near Centre 
Harbor, on Squam Lake, in New Hampshire, 
to be used as a camp where surveying will be 
taught during the summer months. 


A ROYAL commission is to be appointed to 
enquire into the question of university educa- 
tion in Ireland. 

THE Committee of Fifteen, appointed by the 
National Council of Education in 1898, to con- 
sider and report upon the question of a national 
university at Washington, will hold a meeting 
to formulate its final report, at Columbian Uni- 
versity, Washington, on Thursday, May 23d, 
and following days. It will be remembered 
that the preliminary report of the Committee 
was adverse to the establishment of a national 
university, in the usual use in which the word 
‘university’ is used ; but it has in contempla- 
tion the development of a plan to make system- 
atic use of the resources of the Government 
at Washington for research and investigation 
by university students. 

THE courses in medicine for women, in con- 
nection with the University of St. Petersburg, 
have been closed indefinitely, owing to the re- 
cent riots in that city. 

Dr. G. A. MILLER, instructor in mathematics 
in Cornell University during the past four years, 
has just accepted an assistant professorship in 
the Leland Stanford, Jr., University, and will 
leave for his new field of work soon after the 
close of the Cornell Summer School in which 
he takes part. Readers of ScIENCE will recall 
that only a few months ago, Dr. Miller was 
awarded the prize offered by the Royal Acad- 
emy of Sciences of Cracow for the solution of a 
question in groups, this competition being open 
to the world. 

Dr. C. N. MecALLIsTER, assistant in the Yale 
psychological laboratory, has been appointed 
lecturer in experimental pedagogy at Yale Uni- 
versity. 

THE Trustees of Ohio State University have 
elected John A. Bownocker professor of inor- 
ganic geology and Charles S. Prosser professor 
of geology and head of the department. 
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THE MORPHOLOGICAL MUSEUM AS AN EDU- 
CATIONAL FACTOR IN THE UNI- 
VERSITY SYSTEM.* 

THE educational value of the modern 
morphological museum has of late years 
received such general recognition that we 
may well regard its position as established 
in the university system. Not only do the 
departments of undergraduate instruction 
draw more and more extensively upon this 
portion of the university equipment for 
the illustration of courses and demonstra- 
tions, but the museum itself has assumed 
its proper relation to independent scientific 
research and to the investigation of bi- 
ological problems. It has seemed to me 
desirable to present to this association— 
whose members are so largely both teachers 
of anatomy and investigators of the science 
—some account of the progress made during 
the last decade in museum: work in the de- 
partment of vertebrate morphology. More 
especially does it appear proper at this time 
to note the present stage of development of 
the modern anatomical museum, - because 
we have, I think, reached a period at 
which we can look back over a series of 
busy years and gauge correctly the value of 
the results obtained, as well as forecast the 
probable future development of this work. 
Ten or fifteen years ago the morphological 


* Address of the President before the Association 
of American Anatomists at the Fourteenth Session, 
held at Baltimore, Md., Dec. 27-28, 1900. 
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museum—established on lines of modern 
thought and research—existed in an em- 
bryonic form in only a few of our insti- 
tutions of learning. From this period date 
a number of excellent monographs—in 
which the authors outline the plans of a 
proposed anatomical museum designed to 
meet the requirements demanded by the 
advance of the biological sciences—from 
the standpoint both of the teacher and the 
investigator. Prominent among these inter- 
esting publications are the following : 

‘Outlines for a Museum of Anatomy. 
Prepared for the Bureau of Education,’ by 
R. W. Shufeldt. 1885. 

‘Die Aufgaben der anatomischen Insti- 
tute,’ by Professor A. Koellicker, 1884. 
An address delivered at the opening of the 
new anatomical institute in Wurzburg on 
November 3, 1883. 

‘The Educational Museums of Ver- 
tebrates,’ an address before the Section of 
Biology of the American Association for 
the Advancement of Science, at Ann Arbor, 
August, 1885, by Professor B. G. Wilder. 

‘The Synthetic Museum of Comparative 
Anatomy as the Basis for a Comprehensive 
System of Research,’ by John A. Ryder, 
Professor of Comparative Embryology at 
the University of Pennsylvania, Phila- 
delphia. 1893. 

As I look over the list of these and other 
contributions to the literature of the ana- 
tomical museum I am tempted to charac- 
terize the period between 1885 and 1895 as 
the prophetic era, foreshadowing the estab- 
lishment and recognition of the most 
essential and valuable aid to scientific 
anatomical instruction and research which 
our universities to-day possess. When we 
analyze the great and radical changes 
which our methods of morphological teach- 
ing have experienced since that time, we 
shall, I believe, agree that the demon- 
strative and objective instruction which 
has replaced so largely the old didactic 
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lecture is intimately and organically con- 
nected with the evolution of the modern 
anatomical museum. It will perhaps best 
serve the purpose of my communication if 
in the following I confine myself to the 
facts as they are most familiar to me in the 
case of my own university, which, I believe, 
may fairly be taken as a concrete example 
of the general progress which has marked 
the period in question in the scientific insti- 
tutes throughout our country. 

The establishment of a museum of verte- 
brate comparative anatomy, on lines de- 
signed to illustrate and demonstrate to the 
fullest extent possible the morphological 
truths embodied in the doctrines of evo- 
lution, heredity and descent is an under- 
taking requiring years of careful and suc- 
cessful work before even a satisfactory 
beginning is made. The foundation of the 
museum at Columbia University was laid 
in 1889, and, while in many directions our 
progress has been rapid and the results 
gratifying, yet we feel that to-day but the 
outlines exist along which future growth is 
to take place. 


I. PLAN AND SCOPE OF THE MUSEUM AND 
ITS RELATION TO ANATOMICAL IN- 
STRUCTION. 

I may in the first place call your atten- 
tion to the general plan and purpose of the 
museum, in accordance with which the 
objects have been collected and prepared, 
and to the relation existing between the 
museum and the undergraduate instruction 
in anatomy. 

The following considerations present 
themselves : ; 

1. The fundamental plan of the museum 
includes in the first place a general ex- 
position of the vertebrate classes, whose 
purpose is to present the cardinal points in 
the anatomical structure of the great verte- 
brate classes and subclasses. 

Each vertebrate class, subclass and order 
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is represented by one or more typical forms 
in preparations illustrating as fully as pos- 
sible the skeletal and locomotory apparatus, 
the circulatory and nervous systems, and 
the alimentary, respiratory and uro-genital 
tracts. 

This display forms the guiding thread 
to the study of the individual forms—in 
respect to typical structures, 7%. e., the 
fundamental anatomical characters of the 
mammal, bird, reptile, amphibian and fish 
are grouped together to afford a compre- 
hensive view of the entire organism, from 
which starting point the detailed investiga- 
tion of characteristic structures in their 
various modifications is to be followed 
through the series of species belonging to 
the same class. 

To illustrate : the typical structure of the 
avian pectoral girdle is represented in the 
collection by the girdle of Palamedea cornuta, 
the horned screamer. It is here shown to 
contain three elements, the scapula, cora- 
coid and fureula. 

Turning to the corresponding series dem- 
onstrating the successive modifications of 
this structure, we find it as a link in the 
group devoted to the development of the 
vertebrate shoulder girdle. The various 
modifications in shape, extent and sternal 
attachment of the complete furcula are first 
illustrated, together with preparations of 
the membranous and ligamentous struc- 
tures, which have a bearing on ‘the general 
morphology of the episternal apparatus. 

In the next place the avian girdle is 
found to pass from the type represented by 
Palamedea, in which all three skeletal ele- 
ments are fully developed, to the interme- 
diate condition seen in the toucan, where 
the fureula is developed as a bilateral 
structure, the two segments not fusing over 
the sternum, until we come to the brevi- 
pennate group of birds, of which Dromcus 
still has rudimentary anterior collar bones, 
whereas in Struthio, Rhea and Casuarius these 
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have lost their identity by becoming fused 
with the scapula. 

In the second place this division of the 
museum affords the basis for broad com- 
parison between the organizations of the 
different vertebrate classes. For example, 
the comparison of the entire anatomical 
system of a typical reptile, bird and mam- 
mal will show why reptiles and birds, al- 
though differing widely in structural detail, 
yet have sufficient general morphological 
characters in common, as against the mam- 
mal, to entitle them to be grouped under 
the single broad head of the Sauropsida. 

Then again, this portion of the museum 
is designed to elucidate the important prob- 
lems of derivation of vertebrate sub-classes. 

2. The second main division of the muse- 
um deals with the development, evolution 
and comparative structure of single organs 
and systems. The homologies in the dif- 
ferent classes, and the modifications of the 
typical structures in each class, are here 
demonstrated as completely as possible. 
In many respects this portion of the work 
is educationally the most important. We 
draw most extensively upon it for our an- 
atomical undergraduate instruction in the 
elucidation of problems in human mor- 
phology. I cannot take time in even super- 
ficially outlining the detailed development 
of this division of the anatomical museum. 
The enumeration of a few of the principal 
series must suffice. 

I may instance the series dealing with 
the morphology of the alimentary tract, and 


‘especially the group devoted to the struc- 


ture of the ileo-colic junction, cecum, ver- 
miform appendix and the allied segments of 
the large intestine. This series, including 
at present over 600 preparations, and be- 
ginning with type forms illustrating this 
portion of the alimentary canal in fishes, 
amphibia, reptiles and birds, passes to a 
complete demonstration of the structures in 
mammals, terminating with several speci- 
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mens of the four anthrepoid apes and leading 
up to the detailed study of the human ce- 
cum and appendix, the nmerous varia- 
tions of which are all represented by one 
or more type specimens. In the same way 
the various forms of the stomach and the 
modifications of small and large intestine 
constitute a series of great morphological 
interest. 

Other series deal with the vertebrate 
respiratory apparatus, especial stress being 
laid on the clear demonstration of the 
development, evolution and structure of 
the mammalian lung. Closely connected 
with this group is the serial exhibit deal- 
ing with the heart and circulatory system. 
Other series include the nervous system, 
the genito-urinary tract, the pelvic and 
pectoral girdles, the mammalian temporal, 
periotic and tympanic bone, ete. 

Special attention is given in this depart- 
ment of the museum to the demonstration 
of human anatomy. Eventually itis hoped 
that every portion of man’s structure will 
be fully and exhaustively illustrated by 
perfect preparations. The museum should 
afford the medical student the opportunity 
of directly verifying his text-book infor- 
mation and should be a most valuable guide 
and aid to the practical anatomical study of 
the individual in the dissecting room. More- 
over, many structures, as we all realize, are 
never fully examined or completely demon- 
strable to the student in the dissecting 
room. Aside from the individual differ- 
ences in the cadaver in respect to develop- 
ment and state of preservation, and in the 
element of alteration of structure by dis- 
eased conditions, certain parts require 
special methods of preparation, such as 
the auditory apparatus; others necessitate 
for their exposition the sacrifice of sur- 
rounding structures to a degree not war- 
ranted by the practical requirement of 
getting the greatest amount of detail from 
the dissection of a single cadaver. More- 
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over, even the structures, which are ordi- 
narily fully examined and demonstrated in 
the dissecting room on the fresh subject, can 
be shown with great profit in the museum in 
various preparations by different methods. 
For example, the museum contains hard- 
ened situs preparations, organs hardened, 
distended and fenestrated, injection and 
corrosion preparations, ete., to illustrate 
fully the anatomical structure of each part 
and to enable the student to extend and 
amplify his observations on the cadaver. 

Again, in connection with this depart- 
ment of the museum, I find it of distinct 
advantage to establish small comparative 
series designed to illustrate the development 
and normal anatomy, as well as the more 
important variations, of certain adult human 
conditions. These groups are accompanied 
by tablets, describing as fully as necessary 
the purpose of the exhibit, and drawings 
which emphasize the points at issue. 

Thus, for example, under the heading of 
the cardinal sinus of the adult human heart 
—as part of the series exhibiting cardiac 
anatomy—-the following group is placed 
with full explanatory text: 

1. Heart -and vascular system of Raja 
ocellata—various preparations to show em- 
bryonic type of mammalian heart before 
septal division, ducts of Cuvier and sym- 
metrical cardinal veins. 

2. Heart of Python molurus—hardened 
and distended, with sections showing: (a) 
sinus venosus of right auricle; (0) valves 
of sinus venosus and their relation to the 
Eustachian and Thebesian valves of the 
mammalian heart; (c) pulmonary veins; 
(d) persistent left precava. 

3. Heart of Struthio africanus—injected, 
showing persistent avian left precava— 
with its relations to pericardium and coro- 
nary vein. 

4. Ruminant heart (Antelope cervicapra) 
—mammalian type of normal persistence 
of left precava. 
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5. Series of normal human hearts—show- 
ing, in various preparations, coronary 
sinus, Thebesian and Eustachian valves— 
both foetal and adult. 

6. Series of well-developed folds of Mar- 
shal in feetal and adult hearts. 

7. As soon as obtained the final mem- 
ber of this group will be added as a prepa- 
ration showing the normal persistence of 
the left precava in the adult human sub- 
ject. 

Instances in which a similar limited and 
selected group of preparations may be with 
advantage established for the elucidation 
of special details in human anatomy could 
be almost indefinitely multiplied. 

I have noted at random : 

1. Development of axis and atlas. 

2. Ligaments and tendons of shoulder 
joint. 

3. Greater and lesser sciatic ligaments 
and relation to hamstring muscles and 
coccygeus. 

4, Postcava and variations. 

5. Carpus and tarsus. 

6. Sacrum and vertebral variations. 

7. Aortic arch and variations of primary 
branches. 

8. Various myological problems. 

9. The peritoneum. 

The question as to the practical applica- 
tion of this educational material to the re- 
quirements of undergraduate instruction 
in anatomy deserves careful consideration 
from several points of view: 


1. Primarily the museum should afford a - 


consecutive and logical serial exhibition, 
arranged and administered in such a man- 
ner that for both undergraduates and ad- 
vanced students the preparations should 
be readily accessible and capable of being 
examined with only such restrictions as 
the safety of the object demands. The 
museum should be the reference library of 
the student in the widest sense, where 
the undergraduate can review and extend 
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his anatomical knowledge on the hand of 
the actual object of his study, and where the 
advanced worker will find the necessary 
material in directing and supplementing his 
research in any given problem under in- 
vestigation. 

2. In the demonstrative teaching of the 
anatomical course the material of the mu- 
seum in our experience can best be utilized 
in two ways: 

a, Itis our custom, in approaching any 
one of the large subdivisions of the course 
—such as the respiratory and circulatory 
system, the alimentary canal or genito- 
urinary tract—to devote a portion of the 
available time to a preliminary general con- 
sideration of the development, peculiarities 
of morphological structure and the physi- 
ological significance of the parts involved. 
For this purpose a judicious selection of a 
limited number of the museum preparations 
is made, and the objects are arranged in the 
form of a series, each number of which dis- 
tinetly and forcibly illustrates a develop- 
mental stage or a significant and important 

-structure or functional fact. It is neces- 
sary to limit the preparations thus selected 
in number to avoid confusion and super- 
fluous expenditure of time, but it is sur- 
prising how clearly and convincingly the 
main broad lines of vertebrate development 
and evolution and the relation between 
structure and function can be brought out 
in a comparatively short series of selected 
preparations. Every teacher knows and 
appreciates the difference in the quality of 
instruction and its results between a demon- 
stration of models and drawings, schematic 
or otherwise, and one referring directly to 
the natural object. The most important 
function of the museum, as an integral part 
of the educational system of the university, 
is exerted in supplying the material neces- 
sary for this kind of demonstrative teach- 
ing. Practically I find in the schematic 
blackboard sketch or the more carefully 
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prepared colored chart a most valuable ad- 
junct. The drawing should, however, be 
made directly from the actual preparation 
demonstrated. and the student should have 
the opportunity of directly comparing both. 
In this way salient points can be accentu- 
ated and the attention properly and imme- 
diately directed to the important facts which 
the preparation is designed to illustrate. 

b. In connection with the class-room 
demonstration it is at times desirable to deal 
with general problems of vertebrate mor- 
phology from the higher standpoint which, 
on the hand of a more extensive series, af- 
fords a wider view of the structures con- 
cerned. I find that this can best be accom- 
plished by a photographic lantern slide 
demonstration, in which a very considerable 
number of forms can be exhibited to the 
class in a comparatively short time. It 
has been our practice to photograph the 
preparations when finished, but before they 
are permanently mounted or included in 
the museum series. Asa practical matter 
the best results are obtained by vertical ex- 
posure, the object being placed in suitable 
trays and covered by clear fluid—water or 
alcohol. In this way the disadvantage, re- 
sulting from the distorsion and reflection of 
the jar containing the specimen when finally 
mounted, is obviated. 

The resulting photograph forms part of 
the museum record and is useful in many 
ways. Properly labeled, it forms an excel- 
lent guide to the study of the preparation 
and it can be used directly for reproduction 
in publications or be made the basis of the 
drawing. Finally, as the completion of the 
series warrants it, the negatives yield a set 
of lantern slides which can be used in the 
teaching of the department as well as in 
extending the use of the museum material 
in other institutions. 

3. The special courses in comparative 
anatomy and embryology, which are offered 
as optionals, electives, or for the higher uni- 
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versity degrees, make demands which the 
museum should meet as fully as possible. 
In the first place, I find that the forms 
which can readily be obtained in numbers, 
and supplied to the students for their 
actual personal usein the laboratory courses, 
require in many cases comparison with 
allied types which, by reason of their rarity 
and value, can only be represented in the 
permanent collection of the museum. The 
courses can thus be extended and made in- 
finitely more valuable and instructive. 
Again, every practical laboratory teacher 
will know the value of placing before the 
student a carefully and clearly executed 
preparation and reviewing the structures 
which he is to expose and determine for 
himself by the dissection of the fresh ma- 
terial on hand. This use of the museum is 
entirely apart from the valuable and in- 
structive deductions which a series of sig- 
nificant variations of normal structures will 
enable the student to make. 

Moreover, in many respects the museum 
fulfills one of its most important practical 
functions in enabling the teacher to direct 
the student’s attention, at the proper points 
in any laboratory course, to the correspond- 
ing structures and their modifications in 
selected preparations ranging throughout 
the entire vertebrate series. The broad 
and general application of the knowledge 
gained by the detailed study of any indi- 
vidual form can only by these means be im- 
pressed on the student, and it is thus that 
the anatomical museum accomplishes one of 
the main purposes of morphological study. 


II. RELATION OF THE MUSEUM TO ORIGINAL 
RESEARCH AND ADVANCED STUDY. 


Of equal importance with the value of 
the museum for undergraduate instruction 
is its influence in promoting original in- 
vestigation and advanced morphological 
study. Its very existence carries this with 
it. It constantly opens up, in creating the 
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nucleus around which the institution is to 
grow, lines of investigation and research 
which ultimately return their products to 
the museum as permanent records of the 
work accomplished, and thus prove sources 
of continual and valuable additions. 

The museum in itself forms the basis for 
a progressive extension of morphological 
investigation. It accomplishes this in sev- 
eral directions. In the first place, the gen- 
eralization of the structures presented by 
different types, which marks the central 
purpose of the institution, forms a circle 
from whose circumference at any point the 
line of a new and more extended inyesti- 
gation can be drawn. In fact, if the mu- 
seum is to grow and develop according to 
its original intent, it is requisite that such 
enlargement should take place. 

As the museum grows the vital questions 
of derivation and ancestry of forms must 
be investigated on the hand of constantly 
increasing material, which will open up 
points of view heretofore unattained. With 
each new accession to any group the capac- 
ity of the museum for extension of original 
thought and investigation increases. Any 
research opens at some point in its course 
side lines which may be of the utmost 
value. It is here that the immediate possi- 
bility of serial comparisons on a large 
scale afforded by the museum becomes of 
the greatest importance. The museum 
represents in its complete condition a mor- 
phological reference depository. It func- 
tions in connection with the morphological 
library, but it possesses the inestimable ad- 
vantage of presenting the actual objects in- 
stead of plates and descriptions, often at 
variance with each other, incorrect and in- 
complete in detail and failing to elucidate 
just the question which it is desired to 
solve. 

In this sense the museum fulfills its 
highest functions, stimulating and directly 
promoting investigation and rendering 
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such investigation fruitful and effective 
by contributing the series necessary for 
comparison and reference. 

It may hardly be necessary to touch on 
the effect of this work on those who are en- 
gaged in it. It attracts men whom the 
university is glad to number among its stu- 
dents and graduates, and who in other 
institutions—as teachers and investigators 
—will reflect credit on their training. If 
from among the growing numbers of our 
medical students even a few are made to 
develop into scientific workers, I should yet 
hold those few—in their prospective value 
to the university and to science—as balane- 
ing the long listof medical graduates whom 
we annually send out at our commence- 
ment. 


Ill, ‘RELATION OF THE MUSEUM TO OTHER 
DEPARTMENTS OF THE UNIVERSITY, 


There is scarcely a department of biologi- 
eal or medical instruction and investigation 
which is not in intimate relation with some 
portion of morphology, and which will not 
benefit by a connection with the museum 
and by access to its collections. 

In physiology, the science dealing with 
the function of the machine which itself is 
the object of the study in morphology, the 
connection is obvious. But the tremendous 
advantage which will accrue to each of 
these sciences by closer mutual association, 
through the link of the comparative ana- 
tomical museum, can scarcely be estimated. 
Morphology offers in the series of modifi- 
cations which different forms present in 
their structure, a field of nearly unlimited 
choice for the interpretation of the physi- 
ologist. The physiological study of an 
organ ina certain form—as the dog—may 
lead the investigator to certain results 
which apply in the first plan to the species 
examined. If now the morphology of the 
organ is accessible to the physiological in- 
vestigator not only in a complete series of 


608 


the dog’s own order, the Carnivora, but 
through the entire mammalian class, and 
beyond this limit, so as to include the 
homologous structures, in other vertebrate 
classes, the result of the investigation be- 
comes potentially amplified to a correspond- 
ing degree. The investigator can not only 
reason from analogy as to the results of 
similar experiments extended as far as 
deemed advisable through the vertebrate 
classes and orders, but he can also, guided 
by the morphology of the structure under 
consideration, select types which, from their 
anatomical configuration, promise unequiv- 
ocal confirmation and extension of the 
results yielded by the first experiment. 
How frequently the success of an investiga- 
tion depends on details of anatomical 
structure every physiologist will attest. It 
is often the question of the length of an 
arterial vessel without branches, or the ar- 
rangement of a duct, or the combination of 
several peripheral nerves. The museum of 
comparative morphology converts a hap- 
hazard search for a suitable form into one 
which will select the most desirable type 
with certainty. 

In turn the generalized view of organized 
structure obtained in the comprehensive 
system of the museum will afford to the 
morphologist the aid which is to be found 
in the broad physiological interpretation of 
the modifications exhibited. Thus these 
two fundamental departments will be 
brought into closer contact with each other, 
a contact which cannot fail to redound 
equally to the benefit of both. I believe 
that a closer association of anatomy and 
physiology, such as is afforded by the link 
of the museum, is of very distinct advantage 
in undergraduate instruction. The modern 
development of science inevitably leads to 
a high degree of specialization, which nat- 
urally becomes apparent in the teaching of 
any department. The general advantage 
of this is obvious, provided touch is not lost 
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with cognate branches. The morphological 
museum preserves this vital connection be- 
tween anatomy and physiology more than 
any other single factor in the university 
equipment. Moreover, the museum has im- 
portant relations to the practical depart- 
ments of medical teaching and to pathol- 
ogy. Nearly all important advances, es- 
pecially in departments such as diseases of 
the eye and ear, the diseases of women, 
surgery in general and in its specialized 
branches, depend primarily on some mor- 
phological question for their inception, ren- 
dering this or that proposed operative 
interference proper and advantageous, or 
interdicting it. 

A museum which offers to the medical 
specialist not only the normal and variant 
human structures which constitute his field 
of work, but which enables him at the same 
time to examine the homologous parts of 
other vertebrates for the purpose of gaining 
clearer insight into obscure morphological 
conditions and the origin of aberrant for- 
mations, will certainly be an aid to practical 
advance which can be obtained by no other 
means. It is needless to point out further 
connections of a similar character, or to 
more than touch upon the line along which 
pathology and embryology meet, a line 
which is sufficiently extensive, but obscure 
because the assistance which vertebrate 
embryology can afford to the pathologist is 
only rarely attainable in the form which 
the museum proposes to offer, viz., com- 
plete sets of serial preparations. As the 
museum develops it is proposed to take 
successively certain portions of the subject, 
such as eye, ear, larynx, brain, genito- 
urinary tract, etc., and to develop these as 
fully as possible, demonstrating the results 
in the form of an exhibition to a selected 
number of scientific men who are directly 
interested in the matter as expert special- 
ists. The importance of this feature of the 
museum work will thus be brought more 
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particularly to the attention of those best 
able to judge of its value and to profit by 
the same. I have no doubt that from this 
class of men valuable work in investigation 
will be secured. 


IV. UTILIZATION FOR THE PURPOSES OF THE 
MUSEUM OF THE MATERIAL OBTAINED 
FROM THE DISSECTING ROOM, AND 
REFERENCE COLLECTION IN 
OSTEOLOGY. 


The question has at times been discussed 
whether the morphological museum should 
take its place in the university system as 
part of the departments of general biology 
and zoology, or as an integral division of 
the department of anatomy in the medical 
school. Iam unhesitatingly of the latter 
opinion. Aside from the obvious relation 
to undergraduate medical instruction which 
I have attempted to outline above, the mere 
fact that man, the highest vertebrate of the 
series, forms the object of study in the 
medical curriculum, assigns to the mor- 
phological museum its logical place in the 
university system. The human material 
necessary for the completion of the museum 
series is to be obtained from the supply of 
the medical school. The typical prepara- 
tions are, of course, from specially selected 
subjects set apart for the purpose. Besides 
this, however, one of the important func- 
tions of the museum is to supervise the 
records of the dissecting room, to collect 
and arrange the statistical information af- 
forded by the constantly repeated examina- 
tion of the human body, to acquire for its 
own purposes the preparations which either 
illustrate normal structures unusually well 
or demonstrate important and significant 
variations. Part of this material is capable 
of direct incorporation in the museum series 
after removal from the cadaver and proper 
preparation. For other objects the method 
of plastic reproduction by means of casts is 
invaluable. This applies especially to the 
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great group of myological variations. Not 
only are the objects bulky and not well 
adapted for preservation as moist specimens, 
but casts actually better serve the purposes 
of the museum in exhibition and instruction. 
In the comparative myological series, with 
which human muscular variations are 
necessarily brought into intimate relation, 
the method of plastic reproduction is an 
essential. The full utilization of rare and 
valuable animals requires this method be- 
cause superficial structures must be removed 
before the deeper parts can be reached. As 
the superficial muscles are exposed casts of 
the different regions are taken in various 
positions. Inthe same way, by casting the 
deeper layers as they are successively 
reached, permanent records of the greatest 
value for myological study and reference 
are attained. The casts, together with the 
notes and drawings of the dissection, form 
a complete and readily accessible record 
far exceeding in value and accuracy any 
other method of illustration. Again, for 
example, in dealing with the development 
and modifications of the extremities in the 
vertebrate classes, each group is accom- 
panied by casts of the entire hand and foot, 
forming, together with the preparations of 
the soft parts, muscles and ligaments and 
the skeleton of the extremities, a complete 
series. For purposes of instruction this 
method has proved itself very valuable. 
Thus a carefully prepared and hardened 
liver showing the natural surfaces and im- 
pressions, which are ordinarily lost in the 
organ removed from the body before hard- 
ening, ard which are hence not ordinarily 
recognized, has been cast and reproductions 
prepared in sufficient numbers to allow one 
to each student for personal examination 
during the demonstration of the organ to 
the class. This plan, when extended as 
purposed by the museum, will vastly add 
to the effect and value of our demonstrative 
teaching. 
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The development of the facilities for 
plastic reproduction of morphological ob- 
jects enables the museum to enter into con- 
nection with other institutions for purposes 
of exchange and scientific intercourse. 

In connection with the utilization of the 
human material for the museum I desire to 
mention briefly the Reference Collection in 
Osteology, as part of tHe plan of offering 
opportunities for extensive morphological 
and anthropological research. This col- 
lection includes : 

1. The disarticulated skeletons of verte- 
brate animals. 

These are kept in boxes, arranged like 
the books of a library, accurately cata- 
logued and indexed, so that any desired 
skeleton can be immediately found and 
used. The collection is placed in the os- 
teological laboratory. It is proposed to 
make the collection thoroughly representa- 
tive, and to include sufficient individual 
specimens of each form to avoid erroneous 
deductions possibly based on unusual vari- 
ations. 

2. The department includes, in the second 
place, a reference collection of human bones, 
on a scale which renders possible a thor- 
ough comparative study in reference to 
racial character, variations, reversions, 
age and sex differentiations, etc. The col- 
lection is now approaching the limit which 
we originally designed for it, viz., 5,000 
specimens of each of the bones of the 
human body, but will be extended beyond 
this point. Iam gratified that this ma- 
terial has afforded one of our members, 
Dr. A. Hrdlicka, opportunity for some 
very interesting researches, some of which 
have already been presented to this asso- 
ciation, while his more recent results are 
to come before us at this meeting. The 
value of the collection is greatly increased 
by our system of record-keeping, which 
makes the material available for anthropo- 
logical study in the widest sense. We ob- 


SCIENCE. 


[N. 8. Von. XIII. No. 329. 


tain now, from the hospital records, the 
necessary data as to parentage, age, birth- 
place, etc., of each subject delivered at the 
college. These data are entered upon the 
record under a running number, which fol- 
lows each bone on a lead tag through all 
stages of maceration and preparation until 
it is turned into the reference collection as 
finished. Consequently this collection does 
not represent merely a catacomb of human 
bones indiscriminately packed together, but 
each bone, with its origin and history 
clearly indicated, becomes a member of a 
series available for scientific comparative 
work. 

The same system is applied to all varia- 
tions of the soft parts obtained from the 
dissecting room,and the variation collec- 
tion of the general museum becomes in a 
like manner the means of promoting scien- 
tific inquiry into the causes and conditions 
at present operative in human evolution. 


V. DEPARTMENTAL LIBRARY. 


I may merely mention that a good work- 
ing morphological library, containing the 
standard works and the more important 
current periodicals, forms part of the acces- 
sory equipment of the museum. 


VI. LABELING AND CATALOGUE. 

In conclusion I may briefly refer to the 
method of labeling and cataloguing the 
collection which we have found most use- 
ful. 

The catalogue is divided into the general 
and accession catalogue. Hach specimen as 
received is given an accession number. On 
the card slip, corresponding to the number 
in the accession catalogue, are entered all 
the data concerning the animal, as source of 
supply, date of receipt, weight of body and 
of individual parts, presumable age, sex, 
method of preparation, individual peculiari- 
ties, etc., and finally a complete list of the 
finished preparations derived from the 
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animal as they are incorporated in the 
museum. 

The general catalogue carries on each 
card the running number of the prepara- 
tion and beneath the same the accession 
number of the animal from which the 
Specimen is taken. It is thus possible, 
while avoiding needless repetition, to ascer- 
tain at once the details concerning any 
preparation by reference to the accession 
catalogue. The cards of the general cata- 
-. logue are arranged in accordance with the 
serial exhibition of themuseum. The run- 
ning number of the general museum and 
the accession number appear on the label 
of each preparation. In addition the in- 
dividual preparations carry two small disks 
of a bright color with a number. These 
are the complementary numbers of the 
preparation, referring it to some other 
group with which it is related, as well as 
indicating its position in its proper series. 
For example, the shoulder-girdle of the 
armadillo assumes its proper place in the 
series demonstrating the structure of this 
portion of the vertebrate skeleton, and is 
numbered accordingly on a green disk, so 
that its own place in the series is preserved, 
green being the color of that division of 
the museum which deals with the develop- 
ment of the pectoral and pelvic arches. If 
the armadillo’s number in the series is 17, 
and an additional preparation enters the 
series next to it, it receives green number 
17a, ete. 

In addition to the green number a small 
red disk on the armadillo preparation 
carries a number which refers the prepara- 
tion to its proper place in the series illus- 
trating the general anatomy of the Eden- 
tates, red being the serial color of that 
division. Soif itis desired to put together 
at once for comparison all the material con- 
tained in the museum for illustration of 
the Edentate type, every preparation carry- 
ing a red disk is taken out of its own series 
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and the resulting group, when arranged in 
the sequence of the red numbers, forms the 
logical series treating of Edentate anatomy. 

This plan makes every portion of the 
museum easily and at once accessible, and 
arranges the series in such a manner that 
each shall prove complementary to all the 
others. 

By varying the shape of the colored 
labels and the character of the numerals 
sufficient range is obtained to meet all 
requirements. 

In addition—as the series develop—more 
extensive typewritten tablets are intro- 
duced, giving the general features of the 
group and indicating the purpose for which 
it was assembled. é 

Photographs and drawings of the prepa- 
rations, carefully labeled, are used. for 
indicating points of special importance, in 
such a manner that they can be readily 
identified in the actual preparation. These 
accessories prove of aid in the use of the 
museum for individual study and during 
informal demonstrations and conferences. 

I have attempted to outline for your con- 
sideration the present status of the mor- 
phological museum and its relation to the 
system of the university. I am convinced 
that the practical value of the institution 
will continue to make itself more and more 
felt, and its general adoption and develop- 
ment will be one of the prominent fea- 
tures marking our educational and scien- 
tific progress during the next decade. 

Gro. S. Huntrneronr. 

CoLUMBIA UNIVERSITY. 


SUGGESTIONS FOR AN ATTEMPT TO SECURE 
A STANDARD COLLEGE ENTRANCE 
OPTION IN BOTANY.* 

Tue rapid advancement of any science 
depends not only directly upon the re- 
* Read before the Society for Plant Morphology and 


Physiology at the Baltimore Meeting, December 28, 
1900. 
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searches of specialists, but also indirectly 
upon a favorable public opinion. Some- 
thing may be done towards forming this 
opinion through a wide dissemination of in- 
formation as to the true aims of science, but 
a more efficient method consists in the 
proper education of the coming public while 
it is still in school and college. From the 
single point of view of the advancement of 
his science, therefore, and apart altogether 
from the question of his responsibilities 
towards general education, it is the duty of 
every scientific man to contribute accord- 
ing to his ability towards elementary 
scientific education. Particularly is it the 
duty of every one of us connected with 
educational institutions to inform ourselves 
upon the present status and problems of this 
subject, and vigorously to set forth our re- 
sultant opinions upon all fitting occasions. 
It follows, further, that the problems of 
elementary scientific education area proper 
subject for the consideration of any scien- 
tific society. 

In these days the sciences are making 
great advances in education, and they are 
approaching, though for the most part they 
are still far below, the educational level of 
the older subjects. Amongst the sciences 
botany holds at present a less prominent 
place than it deserves; but, under the 
vitalizing influence of the dynamical and 
realistic spirit so recently infused into the 
subject among us, it is advancing to a 
greater prominence for the near future. 
Just at present, in botany as in many 
other subjects, educational discussion hinges 
chiefly about the contact of school and col- 
lege, that is, about college entrance require- 
ments. From this discussion three distinct 
educational advances are resulting: First, 
wider options in entrance subjects gen- 
érally ; second, a greater emphasis upon the 
sciences ; and third, a determined move- 
ment to secure greater uniformity in the re- 
quirements made by different colleges in the 
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same subject. With the first of these ad- 
vances we are not here concerned except 
to express our approval. In the second we 
have a more direct interest, though it is not 
in discussion in the present paper. I take 
it for granted we are all agreed that science 
should form an integral part of the educa- 
tion of every individual from the kinder- 
garten to, into and in the college, and that 
botany should hold among the sciences the 
place to which its nature entitles it. Apart, 
however, from the abstract merits of the 
case, it is a fact that some of the leading 
colleges of the country do now either re- 
quire a science for entrance, or else will ad- 
mit the sciences as options, sometimes even 
to the amount of one-third of their total 
entrance requirement. Some schools are 
already teaching sciences well, and under 
the stimulus of a wider acceptance of their 
results by the colleges, such teaching will 
unquestionably both further improve and 
widely spread. We cannot doubt, therefore, 
that the present movement is towards the 
general acceptance by the colleges of the 
sciences, with botany among them, as op- 
tions, if not as a requirement, for entrance. 
If, in the colleges with which we are con- 
nected, the sciences, including botany, are 
not accepted for entrance, it should at least 
not be through default of vigorous cham- 
pionship upon our part. 

It is, however, with the third advance 
mentioned above, namely, with the effort to 
secure uniformity in requirements in the 
same subject, that we are now immediately 
concerned. It is well known that the varied 
demands made by different colleges in the 
same subjects impose a most serious burden 
upon thosepreparatory schools which prepare 
students for several colleges, requiring mul- 
tiplication of classes, division of resources, 
waste of energy, and, worst of all, a too 
great subordination of true education to 
preparation for the passing of examinations. 
This mal-adjustment of preparatory schools 
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as a whole to colleges as a whole consti- 
tutes one of the most serious educational 
problems of the present time. So serious is 
it that not only has the National Educa- 
tional Association given its best energies 
for some years past to the endeavor to for- 
mulate standard national courses, but 
associations of colleges and preparatory 
schools, with large and influential member- 
ship, have been formed chiefly to grapple 
with it. All these efforts, be it noted, 
are not at all toward a uniform total re- 
quirement for all colleges, but simply to- 
ward a uniform general mode of treatment 
of each particular subject, and the colleges 
are left as free as before to make any desired 
permutations and combinations of subjects. 
The most important and practical step of 
all in this direction has recently been 
taken in the formation of the College En- 
trance Examination Board of the Middle 
States and Maryland, which is to have 
charge not only of the specifications of re- 
quirements in the individual subjects, but 
also of the uniform administration of those 
requirements through its own examina- 
tions. Steps have been taken, also, look- 
ing to the formation of a similar board for 
the New England States. Requirements 
have already been formulated by the former 
board in several subjects, but not yet in 
botany. Now, a question of immediate in- 
terest to us is this, what is to be the re- 
quirement adopted by these boards in 
botany? One would naturally expect that 
the course outlined by the Botanical Com- 
mittee of the National Educational Asso- 
ciation would be adopted ; but this course, 
although embodying many good features, 
is not adapted, nor was it intended, for 
immediate practical use. If the formula- 
tion of new courses is left to the advisers of 
the board for the Middle States and Mary- 
land, and to the New England Board, and 
to similar boards elsewhere, it is unlikely 
that uniformity will be secured ; for such 
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boards, like individual colleges, will not 
only probably be shy of accepting one an- 
other’s requirements in toto, but also each 
board will be swayed by the particular views 
of the most prominent teacher consulted. 
On the other hand, a course carefully and 
comprehensively formulated by some cen- 
tral and representative scientific association, 
based upon the best of the previous work 
done in this direction, and elaborated with 
the cooperation of the leading teachers and 
of other botanical organizations throughout 
the country, will stand a chance of wide 
acceptance, and perhaps, too, is likely to 
be a better course than a more limited body 
could develop. Such a course must ob- 
viously be widely accepted in order to be of 
real use; but, once firmly established, it 
will not only permit schools to concentrate 
their energies upon a single and excellent 
method of preparation which will allow any 
student to enter any college and give a good 
education to those who do not, but also at 
the same time it will constitute a sort of 
standard of comparison and measure of . 
value, a definite ideal towards which am- 
bitious schools may work, and a stimulus 
to other colleges to adopt botany among 
their entrance subjects. It is the object of 
this paper to propose that this society un- 
dertake the formulation of such a standard 
or uniform entrance option in botany, and 
take steps to secure its adoption. 

It remains now to note briefly what we 
have to build upon in such a formulation, 
what conditions must be taken account of, 
and what practical steps may best be taken. 

The idea of astandard entrance option in 
botany is far from being new. It was im- 
plied in the well-known report of the Com- 
mittee on Secondary School Studies of the 
National Educational Association (com- 
monly known as the Committee of Ten). 
The recommendations of the botanical sec- 
tion of that committee had without doubt 
a powerful influence upon botanical teach- 
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ing in this country, and that they were not 
more widely adopted was due partly to the 
then transitional state of botanical teach- 
ing, and partly to difference of opinion as 
to the wisdom of some of its recommenda- 
tions. The discussions of the same Associ- 
ation led in subsequent years to the expo- 
sition of the idea of standard entrance op- 
tions, and these are set forth with the 
greatest clearness in the report of the com- 
mittee on college entrance requirements 
of that Association published in July, 1899. 
Now, if the course in botany recommended 
in that report were adapted to immediate 
use, and if it had the approval of the 
majority of teachers, there would be noth- 
ing left to be done except to urge its adop- 
tion. In fact, however, whatever we may 
think of the merits or demerits of the 
course, we must all agree that it is im- 
practicable at present for the great majority 
of schools. That course, with its great em- 
phasis upon ecology, represents an extreme 
reaction from the old formal systematic 
studies, and, as is usual in such cases, the 
truth will doubtless ultimately be found to 
lie between the extremes. I had myself 
the honor to be consulted in the preparation 
of that report and gave my adherence to it 
as to an ideal scheme to be worked towards 
rather than as one to be brought into im- 
mediate practical operation. What is 
needed at present, however, is a course 
which, while setting a high and stimula- 
ting standard of intellectual work, can be 
brought practically and profitably into ope- 
ration in the immediate future. 

It will help us to understand the situa- 
tion if we glance at the status of botany as 
an entrance subject in a few of the leading 
colleges. ‘Those which follow are selected 
partly at random and partly because their 
announcements happen to be at present ac- 
cessible to me, but doubtless they are fairly 
representative. Bryn Mawr requires a 
science, which may be botany, from all stu- 
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dents, but the amount is small; apparently 
no sciences are accepted as options. Chicago 
accepts botany, a year’s preparation, as a 
free option, counting 1 out of 15 points, 
and will accept 4 out of 15 points in 
sciences. Columbia accepts sciences as op- 
tions up to 3 points out of 15, of which 
botany may count 1 point. Cornell accepts 
a science, which may be botany, as an al- 
ternative for the otherwise required mathe- 
matics. Harvard requires a science, which 
cannot be botany, counting 2 out of 26 
points for entrance to the college, and will 
accept 7 or 8 points of sciences as options ; 
botany, however, is accepted to count 1 
point out of 21 for entrance to the Law- 
rence Scientific School, for which 5 points 
in the sciences out of 21 will be accepted as 
options. Johns Hopkins requires a science, 
which may be botany, but the amount re- 
quired is small. Leland Stanford accepts 
5 points out of 15 in sciences, of which 
botany may be one, counting 1 point. 
Michigan requires a year of physics abso- 
lutely of all students, and in addition ac- 
cepts three years of science, of which botany 
may occupy either a year or, in combina- 
tion with zoology, a half year. Minnesota 
appears to accept 54 points out of 15 in 
sciences as options, of which botany may 
count as $or 1 point. Nebraska accepts 7 
points in sciences out of 28 as options in 
one college; of which botany may count 2 
points: and requires 3 points in the sci- 
ences, of which botany may be 1 point in the 
other college, and in the latter apparently 7 
points in addition may be taken as options. 
Smith will accept the equivalent of 5 points 
out of 15 in the sciences as options, of which 
botany may count either as 1 point for a 
year of preparation or as 2 for two years, 
preparation. Of other colleges, some do 
not accept any sciences at all, while a few 
others which accept some of the sciences 
do not include botany among them. It 
appears, also, as would be expected, that the 
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liberal acceptance of the sciences is more 
common in the Central and Western than 
in the Kastern States. 


The limits of my time will not permit 


even a summary of the preparation called 
for by the above-mentioned colleges, and it 
must suffice to say that this ranges from 
requirements little more than nominal up 
to some which are satisfactory in plan and 
scope. One characteristic which most of 
them show isa great liberality in the details 
of preparation, amounting in some cases 
practically to the acceptance of any good 
course. All this indicates a very undiffer- 
entiated condition of botanical teaching 
among us, a fact which, along with its 
many drawbacks, has at least this advan- 
tage from our present point of view, that 
it will be much easier to secure the adop- 
tion of a standard course than would be 
the case if the teaching were more differen- 
tiated. Although the preparation required 
appears at first sight to be very different for 
the different colleges, closer study shows 
that there are many common features, and 
these will form the natural and excellent 
foundation for the new course. 

The ideal position for botany in the 
entrance curriculum, indeed the position 
towards which it seems in the most pro- 
gressive institutions to be tending, is this : 
any college which requires any number of 
particular subjects should require a science ; 
every college should accept as options 
enough of the sciences to allow a student 
thus to utilize four years of thorough high- 
school work in the sciences ; botany should 
be included among these sciences ; the pre- 
paration should be of such a character that 
it will yield a training fully equal to that 
afforded by any other subject studied for 
the same length of time, and will admit 
the student to second courses in college. 

It will be agreed, I think, that the for- 
mulation and successful working of a 
standard entrance option is a matter of 
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much importance to us. But no such 
course can be formulated, much less brought 
into use, unless all teachers approach it in 
a friendly and cooperative spirit, each 
willing to yield some of his own individual 
views for the sake of the common good. It 
must be in the nature of a compromise, 
though it is by no means necessary that it 
shall represent a composite of all existent 
views. It must of course be elastic enough 
to allow full play to individual methods 
and the use of any good text-books, and 
must be standard in its framework rather 
than in its details. It will of course be 
binding upon no one, and must make its 
way, if at all, by its merits ; and it will be 
liable to minor changes in the future, based 
upon trial and scientific advances. Colleges 
would naturally first adopt it as an alter- 
native to their own systems. Hspecially it 
should face squarely the issue of providing 
a course equal in training value to the other 
subjects, for by this test botany, and the 
other sciences, must be judged, and stand 
or fall in the educational system. 

With full faith in the possibility of pre- 
paring such a course, I would ask the 
Society : 

1. Does a standard or uniform college 
entrance option in botany seem desirable ? 

2. Does it seem possible of attain- 
ment ? 

If the answer to these questions is in the 
affirmative, I would propose: 

a. That a committee of three be appointed 
by the president before the close of this 
meeting, with power to open communica- 
tion in the name of the Society with col- 
leges, examination boards and individual 
teachers upon this subject, and to take such 
steps as their judgment approves towards 
formulating and securing the adoption of 
such an entrance option. 

b. That the committee make the attempt 
to secure an option nationally acceptable, 
but if this be found impracticable, then it 
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shall be attempted only for the region 
covered by the work of the College En- 
trance Examination Board of the Middle 
States and Maryland, and of the corre- 
sponding New England board if formed. 

c. That the committee be authorized to 
draw upon’ the secretary-treasurer for its 
expenses of printing, ete., up to a limit of 
$20.00. 

The Society voted to approve this plan with the 
proviso that the Committee should submit to the 
mempers by mail a preliminary printed report, and 
should be guided by any opinion submitted by a 
majority of the members. The president appointed 
Messrs. Ganong, Lloyd and Atkinson such a com- 
mittee. The preliminary report of the committee is 
now ready, and will be sent to members of the So- 
ciety and to others known to be interested. Others 
wishing to see the report may obtain copies by ap- 
plication to the writer. The appearance of the final 
report will be announced through SCIENCE. 

W. F. GANONG. 

SmirH CoLLEGE, NORTHAMPTON, MAss. 


THE MICHIGAN ACADEMY OF SCIENCE. 

THe seventh annual meeting of the 
Michigan Academy of Science was held at 
the University of Michigan, Ann Arbor, 
Mareh 28th, 29th, and 380th, under the 
presidency of Professor Chas. E. Barr, of 
Albion College. 

The general session of Thursday after- 
noon, March 28th, was devoted to the geolog- 
ical and archeological surveys of the State. 
The Secretary read a paper by Mr. Harlan 
Smith, of the American Museum of Natural 
History, on ‘An Archeological Survey of 
Michigan,’ and Mr. Geo. W. Bates, presi- 
dent of the Detroit Archeological Society, 
presented a second paper by Mr. Smith, on 
‘The Antiquities of Michigan, Their Vaiue 
and Impending Loss.’ This paper described 
many of the archeological remains of Mich- 
igan, and urged that steps should be taken 
to preserve them. (At a later meeting the 
Academy endorsed a bill now before the 
Legislature, providing for an archeological 
survey of the State.) 
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Dr. A. C. Lane presented a paper (read 
by the Secretary) on ‘Recent Work of the 
State Geological Survey,’ and Mr. Frank 
“Leverett, of the U.S. Geological Survey, 
gave an account of ‘Glacial Investigations in 
Michigan.’ These papers showed that the 
Government and State Surveys are cooper- 
ating, and supplementing each other’s work 
in many respects. The State Survey is de- 
voting itself chiefly, in the lower peninsula, 
to the study of marl, and to a correlation of 
the various coal seams; in the upper penin- 
sula to a correlation and study of the cop- 
per-bearing lodes. Mr. Leverett’s paper 
presented certain economic and scientific 
results of the U. S. Geological Survey, par- 
ticularly in the mapping and interpreta- 
tion of topographic features, and in varia- 
tions in the structure of glacial deposits. 
The successive positions of the margin of 
the glacial ice were shown to be marked by 
moraines or massive belts of rolling coun- 
try which are found to sweep around the 
basins of Lake Michigan, Saginaw Bay 
and Huron-Hrie. These carry on their 
outer borders more or less extensive plains 
of gravel and sand, which were formed by 
the outflowing waters of the melting ice- 
sheet. The distribution of these moraines 
and bordering gravel plains indicates that 
the first counties of Michigan to be uncoy- 
ered by the melting back of the ice are 
Branch, St. Joseph, Kalamazoo and Cal- 
houn, and the water from the ice then 
flowed to the Kankakee River, past South 
Bend, Ind. The ice margin melted back 
from these counties toward the lake basins 
to the west and north and east, and after a 
time it shrunk within the present limits of 
the Great Lakes. The lake history con- 
nected with the present system of Great 
Lakes is very complicated and as yet but 
partially worked out. 

The Academy then divided into sections 
of botany, zoology, sanitary science and 
agriculture, and sectional meetings were 
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held on Thursday afternoon and Friday 
forenoon, under the chairmanship of the 
sectional vice-presidents. 

In the Botanical Section, Professor C. F. 
Wheeler, chairman, the following papers 
were read : 


‘The Perception Zone of Roots’: DR. FREDER- 
Ick C. NEWCOMBE, Ann Arbor. 

‘Transition from Stem to Root in Echinocystis 
lobata Torr. & Gray’: Dr. JAMES B. PoLLocK, 
Ann Arbor. 

‘Zysomorphy of Stylidium adnatum R. Br.’ : 
GEroRGE P. Burns, Ann Arbor. 

‘ Adaptation of Solanwm Dulcamara L. to Aquatic 
Conditions’: THERESA G. WiLLramson, Ann Arbor. 

‘Eeological Study of a Glacial Lake near Ann 
Arbor’: Howarp S. REED, Ann Arbor. 

‘ Aerotropism of Roots’: May ELLA BENNETT, 
Ann Arbor. 

‘ A Disease of the White Birch’ : 
Ann Arbor. ; 

‘Conditions influencing the Vitality of Seeds’: 
JosEPH W. T. DUVEL, Aun Arbor. 

‘ Interfoliar Scales of Monocotyledonous Aquatics’: 
Minna C. Denton, Ann Arbor. 

‘Something concerning the Forests of Northern 
Michigan.’ With lantern views: Dr. W. J. BEAL, 
Agricultural College. 

‘Notes on the Flora of Eaton County’: 
FESSOR HuBERT LYMAN CLARK, Olivet. 

‘The Dwarf Mistletoe in Northern Michigan’ : 
PROFESSOR CHARLES F. WHEELER, Agricultural 
College. 

‘The Relation of Algz to Marl’: 
CHARLES A. Davis, Alma. 

‘A Noteworthy Occurrence of Wolfia’: PROFESSOR 
CHARLES A. DAvis, Alma. 

‘Notes on Utricularia cornuta Michx.’: PROFESSOR 
CHARLES A. Davis, Alma. 

‘Notes on Michigan Saprophytic Fungi’: B. O. 
LONGYEAR, Agricultural College. 

‘New Species of Michigan Fungi’: B. 0. Lone- 
YEAR, Agricultural College. 

© A Sclerotium Disease of the Huckleberry ’: B. 0. 
LoNnGYEAR, Agricultural College. 

‘Causes inducing Asparagus to take its Form of 
Growth’: L. LENORE CONOVER, Detroit. 


JOHN LARSEN, 


PRo- 


PROFESSOR 


In the Zoological Section, under the chair- 
manship of Mr. Bryant Walker, of Detroit, 
papers were given as follows : 


‘Phototaxis in Amphipods’: Dr. S. J. Houmus, 
Any Arbor. 
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‘Preliminary Report on the Molluscan Fauna of 
the Region about Ann Arbor’: Mr. H. E. SARGENT, 
Detroit. 

‘ Suggestions for a Method of Studying the Migra- 
tions of Birds’: Mr. L. J. CoLe, Ann Arbor. 

‘The Occurrence of Ammocetes, the Larval Form of 
Lampetra wilderi, near Ann Arbor’: Mr. D. C. 
SCHAFFNER. 

“Some Aspects of the Electrotactic Reaction of 
Lower Organisms’: Mr. RAYMOND PEARL. 

«A Curious Habit of the Slug, Agriolimax’: MR. 
RAYMOND PEARL. 

‘The Effect of very Intense Light on Organisms’ : 
Mr. RAyMonD PEARL and Mr. L. J. COLE. 

‘Certain Reactions of the Common Slug, Agrioli- 
max campestris’: MR. RAYMOND PEARL and Miss 
MavupeE M. DrWirr. 

‘Some Further Notes on the Breeding Habits of 
Amia?: PROFESSOR JACOB REIGHARD. 

‘Qn the Anterior Head Cavity of the Elasmo- 
branchs’: PROFESSOR JACOB REIGHARD. 

‘On the Early History of the Auditory and Lateral 
Line Organs of Amia’: Cord J. BECKWITH. Read 
by Jacob Reighard. 

‘The Classification of Birds’ : 
BERT L. CLARK, Olivet. 

‘The Breeding Habits of Holothurians’ : 
FEessor HuBERT L. CLARK, Olivet. 

‘Death from the Bite of the Water Moccasin, 
Agkistrodon piscivorus’?: PROFESSOR WALTER B. 
BaRRows, Agricultural College. 

‘ Birds of the Carolinian or Upper Sonoran Zone in 
Michigan’: PROFESSOR WALTER B. BARROWS, 
Agricultural College. Read by title. 


PROFESSOR Hu- 


PRO- 


In the Section of Sanitary Science, Hon. 
Frank Wells of Lansing, chairman, the fol- 
lowing papers were read : 

“A Bacteriological Study of an Epidemic among 
Guinea Pigs’: Louis M.GELsTon, Ann Arbor. 

¢Frenkel’s Pneumococcus found in a Case of Ton- 
silitis’?: W.G.CARHART, Ann Arbor. 

‘The Detection of Boric Acid in Milk’: 
VEENBOER, Ann Arbor. 

‘The Detection of Formaldehyde in Milk’: A. 
J. Hoop, Ann Arbor. 

‘The Toxin of the Colon Bacillus’ : 
VAUGHAN, Ann Arbor. 

‘Some Results of Public Health Work’ : 
FRANK WELLS, Lansing. 

‘ Biological Problems in the Prevention of Certain 
Diseases’: Dr. HENRY B. BAKER, Lansing. 


In the Section of Agriculture, J. A. Jef- 
fery, chairman, Dr. W. J. Beal gave a 
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Dr. V. C. 


Hon. 
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paper on ‘Some Relations of Botany to 
Agriculture,’ and Mr. Kenyon Butterfield 
gave a talk on ‘Some New Phases of Agri- 
cultural Education.’ 

On Friday afternoon a joint session of the 
Academy and the Biological Section of the 
Michigan Schoolmasters’ Club was held in 
the University Museum. This session was 
largely devoted to the pedagogical aspects 
of the biological sciences. The papers 
given were as follows : 

‘Nature Study.’ Presidential Address: 
FESSOR CHARLES E. BARR, Albion. 

“How Shall a Young Person Study Botany ?’ 
Dr. W. J. BEAL, Agricultural College. 

‘Outline for a Year’s Work in Botany’: L. 
LENORE CONOVER, Central High School, Detroit. 


PrRo- 


‘Suggestion for a Year in Zoology’: Miss 
ANDRE, Central High School, Detroit. 
‘Value of Supplementary Experiments’: Dr. 


LEWIS MuRBACH, Central High School, Detroit. 

‘Science in the High School’: Miss PALMER, 
High School, Lapeer. 

“Recent Work and Theories on Fertilization of 
Animals’: Dr. 8S. J. Houmus, Ann Arbor. 

‘Recent Work and Theories on Fertilization of 
Higher Plants.’ Illustrated by Lantern Slides: Dr. 
J. B. Potnock, Ann Arbor. 

“The Proposed Topographic Maps of Michigan’ : 
Dr. ISRAEL C. RusskLL, Ann Arbor. 

Two evening lectures were given before 
the Academy. On Thursday evening, Pro- 
fessor H. 8. Carhart of the University of 
Michigan lectured on ‘The Place of Physics 
in a Liberal Education,’ and on Friday 
evening, Professor F. H. Herrick of Western 
Reserve University gave an illustrated lec- 
ture on ‘The Haunts and Habits of Wild 
Birds.’ 

At the business meeting Saturday morn- 
ing a committee was appointed to confer 
with corresponding committees from other 
scientific societies of the State, with a view 
to the affiliation of the other scientific 
bodies of the State with the Academy. The 
Academy voted also to endorse the bill now 
before the Legislature for an archeological 
survey of Michigan. The following officers 
were elected for the coming year :— 
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President, Professor Victor C. Vaughan, 
University of Michigan ; Vice-President, for 
Botany, Professor C. F. Wheeler, of the 
Michigan Agricultural College; for Zoology, 
Professor Hubert Clark, of Olivet College ; 
for Sanitary Science, Hon. Frank Wells, 
Lansing ; for Agriculture, Professor J. A. 
Jeffery, of the Michigan Agricultural Col- 
lege; Treasurer, Professor Wm. H. Munson, 
Hillsale College; Secretary, Dr. James B. 
Pollock, University of Michigan. 

A considerable number of new members 
were elected at this meeting; the sessions 
were well attended, and great interest was 
manifested in the work of the Academy. 
Altogether the meeting was the most suc- 
cessful and interesting in the history of the 
Academy. 

H. 8. JENNINGS. 


SCIENTIFIC BOOKS. 


Traité dastronomie stellaire. Par CH. ANDRE, 
Directeur de l’observatoire de Lyon. Premiére 
partie: Etoiles simples. 1899. Pp. xvi + 
344. Deuxiéme partie: Ltoiles doubles et 
multiples. Amas stellaires. Paris, Gauthier- 
Villars. 1900. Pp. xxiv + 429. 


This excellent work seems to have attracted 
less attention than it deserves. It has the dis- 
tinction of filling a gap in the literature of the 
subject. It covers ground which is common to 
both astrophysics and astronomy of position, as 
treatises aré now more and more compelled to 
do ; for in spite of the increase of specialization, 
the distinction in results obtained by astrophys- 
ical and astronomical methods is becoming 
slight. What, for instance, is an essential dif- 
ference between the two components of the ac- 
tual linear motion of a star, although the one is 
determined purely by the processes of astron- 
omy of position, while the other is measured by 
the spectroscope ? 

The opening chapter of Professor André’s 
first volume deals with objectives and mirrors, 
a topic upon which he is especially well fitted 
to speak. The sections treat of the theory of 
optical images, of the effect of diffraction screens 
or diaphragms over the objective, and of images 
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of the sun and planets. Chapter II. gives a 
general description of the constellations and a 
discussion of the various star catalogues and 
charts since the time of Hipparchus. The next 
two chapters deal with stellar magnitudes, re- 
ferring particularly to determinations of bright- 
ness made without instrumental means. The 
number and distribution of the stars, and a 
study of the Milky Way occupy two chapters. 

The proper motion of the sun and the vari- 
ous methods of determining the apex of the 
sun’s way are next considered, and this is 
naturally followed by the proper motions of 
the stars. An especially interesting table is 
that giving a comparison of the radial velocities 
with the proper motions on a great circle for 
fifty of the brightest stars. Chapter IX. treats 
of stellar parallaxes, giving the results ob- 
tained by many investigators. The volume 
closes with a chapter of 50 pages on variable 
stars. 

The orbits of binary systems and the various 
methods of their calculation (Herschel, Kowal- 
sky and Glasenapp, Zwiers) are discussed at 
considerable length, together with their number 
and dimensions, in the opening chapters of the 
second volume. A table is given containing 
the elements of sixty-six known orbits. The 
effect of the introduction of a linear element, 
the radial velocity, is treated in one of the sec- 
tions, and M. André has calculated for the 
sixty-six well-established binaries the epochs at 
which a maximum radial velocity may be ex- 
pected, and the value of that maximum on the 
assumption of a stellar parallax of 0/7.2. ‘ As- 
tronomy of the Invisible’ is the title of a 
chapter of 37 pages, dealing chiefly with the 
orbits of Sirius, Procyon, 6 Cancri, and 70 
Ophiuchi. 

The methods of Rambaut and Lehmann- 
Filhés for computing the orbits of spectroscopic 
binaries are given in sufficient detail in a sepa- 
rate chapter. About one hundred and thirty 
pages are next devoted to ‘photometric bi- 
naries.’ This includes a full historical account 
of Algol and its investigation by Pickering, 
Harting, Vogel, Chandler and Tisserand, to- 
gether with all available data as to seventeen 
other variables. of the Algol type. Dunér’s 
beautiful work on the orbit of Y Cygni, pub- 
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lished last spring in the Astrophysical Journal, 
was unfortunately too late to be included. 

Subsequent chapters treat of the clusters and 
nebule, in particular of the Pleiades, Pre- 
sepe, and the region of 7 Carine; of the dis- 
tribution of these objects, and of their distance. 
Globular clusters have a chapter of their own, 
which includes Bailey’s recent remarkable vari- 
ables. A short chapter is also given to colored 
stars. 

The two volumes contain over one hundred 
cuts, and three excellent plates, and are printed 
in the usual excellent manner of Gauthier- 
Villars. A rather large list of errata is given, 
and probably more will be found. The book 
abounds in examples of the characteristic 
French disregard of the correct spelling and 
initials of foreign proper names. 

This somewhat detailed account of the scope 
and contents of the work has been given to 
justify the remark that it fills a gap in the lit- 
erature of thesubject. The book would seem to 
be very well adapted for a basis of an elective 
course for seniors in our colleges, and the sub- 
jects treated are surely of greater freshness and 
interest, and of no less value in mental dis- 
cipline, than the customary courses on the orbits 
of comets and planets. 

A third volume is promised to complete the 
work—on the methods and instruments of 
modern research, and on the formation and evo- 


lution of the universe. 
EDWIN B. FRost. 


The Steam-engine Problem. By S. H. BARRA- 
CLEUGH, B.E. (Sydney), M.M.E. (Cornell). 
Russell School of Engineering, University 
of Sydney, N. S. W. Sydney, Kealy and 
Phillip. 8vo. 1900. Pp. 47. Figs. 13. 

In this little book of less than fifty pages, 
Professor Barracleugh admirably outlines the 
problem of the steam-engine as it is now com- 
ing to be enunciated by scientific engineers and 
by thermodynamists who recognize the fact that 
the thermodynamics of the ideal may not con- 
stitute all, and that the real engine offers a com- 
plex problem which involves the most abstruse 
studies in physics, mechanics and energetics. 
This outline originally appeared in substance 
in the Australian Technical Journal. It was 
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written for students having an elementary 
knowledge of the subject. 

The plan of the book includes a statement of 
the problem, its financial aspect, its mechanics, 
the scientific side and the practical side as well. 
The scope of the problem, choice of site, char- 
acter of installation, type of engine and boiler, 
and their design, construction, erection and 
operation, are excellently stated, including the 
finance of the case. Finance is taken as the 
controlling factor, and the costs of steam-power 
are indicated and illustrated. Rankine’s method 
of apportioning the engine to its work, as a 
financial proposition, is described, its fatal de- 
fect shown, and the later and corrected system 
of use of true ‘ curves of efficiency ’ is described. 
In designing, the method of Professor Barr of 
ascertaining the results of general experience in 
determining the factor of safety is described 
and its results given. 

A brief and well-arranged statement of the 
fundamental principles of thermodynamics is 
presented and an excellent outline of the scien- 
tific side of the problem is laid down. The 
great defect of the real engine, its internal 
waste of heat and steam, is well described, as 
are the results of later investigations to deter- 
mine its amount and its laws of variation. 

R. H. THuRsTon, 


Catalogue of the Fossil Bryozoa in the Department 
of Geology, British Museum (Natural His- 
tory). By J. W. Grecory. The Cretaceous 
Bryozoa, Volume I. London, Longmans & 
Co. 8vo. Pp. 457. 17 pl. 

The long list of British Museum (Natural 
History) catalogues has received another wel- 
come addition in the Catalogue of the Creta- 
ceous Bryozoa, Volume I., by Dr. J. W. Gregory. 

This catalogue is devoted entirely to descrip- 
tions and figures of the Cretaceous bryozoa, the 
groundwork, terminology, classification, ete., 
having been laid by the author in an earlier 
work of the same series: The Catalogue of the 
Jurassic Bryozoa in the British Museum (Nat- 
ural History), published in 1896. In a second 
volume, to appear later, the author hopes to 
give a general introduction to the} Cretaceous 
bryozoa, a list of localities with their horizons, 
and a bibliography. The catalogue is intended 
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to be complete, to include every recorded spe- 
cies, though the large number of inadequate 
descriptions by early writers and their unrec- 
ognizable figures will leave much in doubt. It 
is a question whether science would not be a 
gainer if much of this early work could be au- 
thoritatively set aside. The desire to conform 
too strictly to the law of priority or to do jus- 
tice to early workers sometimes results in even 
greater injustice to later workers. 

’ The present volume treats only of the Cyclo- 
stomata. This division Dr. Gregory raises to 
ordinal value and divides into the suborders : 
Tubulata, with the families Diastoporide, Id- 
moniide, Entalophoride, Hleide; Cancellata, 
with families Horneridx, Petaloporide; Dac- 
tylethrata, with families Clauside, Terebel- 
lariidz, Reticuliporide. 

The large size of the present volume is itself 
evidence of the fine collection which the British 
Museum has accumulated. The author notes 
the large additions recently made to the collec- 
tion and laments that an American collection 
was received too late to be included in this 
volume. Doubtless the second volume will 
supply the deficiency. No work of importance 
has been done on hryozoa from gecondary and 
tertiary formations of America since the work 
of Gabb and Horn in 1860-62. The interesting 
bryozoan fauna of the Cretaceous marls of New 
Jersey has begun, however, to attract the atten- 
tion of workers in this country as well as abroad. 

The greatest of the many merits of the vol- 
ume under consideration is the great care taken 
in collecting full synonymy and in giving care- 
ful, accurate descriptions with measurements. 
The rather complicated mode of relative meas- 
urements which the author employed in the 
volume on the Jurassic bryozoa he has aban- 
doned for the simpler and more easily compre- 
hended plan of absolute measurements. We 
believe the author adopts the correct position 
when he says that dimensions, while important, 
seem to him of far less value than is attached 
to them by some continental writers, who make 
them the chief specific distinctions. It is no 
doubt true that, in some groups, each species 
is very constant in its dimensions, while in 
other groups species are very variable in this 
respect. But the same is true of other charac- 
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ters; a character which is constant and there- 
fore reliable for purposes of differentiation and 
classification in one suborder or family, in an- 
other may be highly variable. This fact must 
be recognized in framing classifications. 

The author retains with a few minor changes 
the classification proposed in the catalogue of 
the Jurassic bryozoa. In the present state of 
knowledge some scheme of classification is a 
necessity and yet but a temporary expedient. 
Our knowledge of the derivation, purpose, func- 
tion and relative importance of the various 
structures found in fossil bryozoais still too im- 
perfect to enable an abiding classification to be 
framed. After all, the main purpose of a classi- 
fication is to provide a scheme for maintaining 
an easy grasp upon relationships. : 

At the present time the best work that can be 
done is just the kind which our author does in 
this work, the giving of careful, close, accurate 
description with some account of the variations 
exhibited by a ‘species,’ with figures from which 
the form can be certainly recognized, and the 
careful, accurate, critical examination of the 
literature to weed out the synonyms. The au- 
thor describes a considerable number of new 
species, showing that even in this direction there 
remains agreat deal to be done. To the stu- 
dent of the bryozoa in general and the Cre- 
taceous bryozoa in particular, the present vol- 
ume must prove an indispensable working 
requisite. 

J. M.N. 


The Human Nature Club; An Introduction to the 
Study of Mental Life. By EDWARD THORN- 
DIKE, Ph.D. Longmans, Green & Co. 1901. 
8vo. Pp. 235. 

This is an attempt to present the main facts 
of psychology in the form of a story, or at least 
of dialogue. Of this aspect of the essay the 
author says: ‘ Dramatically it is an atrocity.’ 
Such frank disclaimer makes any further com- 
ment ungracious. And yet it would certainly 
have added much to the success of the under- 
taking not to have so entirely ignored the 
artistic factor in the presentation. It must, 
however, be viewed merely as a pedagogic aid 
to the popularization of the study of psychology, 
and particularly as a means of arousing interest 
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in the significance of the every-day mental life 
among every day people. As such it is an 
eminently sound and helpful presentation. It 
is also more than this, as it presents a per- 
spective of the importance of some of the 
factors of mental assimilation, which bear the 
mark of close and original thinking. This is 
particularly true of the discussion of the for- 
mation of habits, with reference to the effect of 
special upon general training. In the main it 
is an appropriately eclectic treatment of the 
primary elements of our mental nature. The 
Human Nature Club is a very artificial assem- 
blage of persons, who discuss, with rare single- 
ness of purpose, ‘ what the brain does,’ and the 
‘things we do without learning’ and ‘the dif- 
ferent ways of learning’; consider the senses 
and memory and attention and trains of 
thought and mental imagery and suggestion 
and imitation and our emotions and our actions 
and character, and some other yet more com- 
plex and deeper questions. Socrates would 
certainly be shocked at the modern speed with 
which conclusions are drawn from a few 
sporadic, and yet significant, illustrations, 
with but little allowance for analysis or dia- 
lectic. But this is inevitable, if the book is to 
cover its ground ; and after all, the characters 
of the dialogue do not really draw these con- 
clusions, but only restate them from such 
worthy authorities as James and others. The 
psychological matter is well grounded, sug- 


‘gestive, discriminatingly used and clearly set 


forth. The query will arise with reference to 
the proof of the pudding, which according to 
modern notions is not in the eating, but in the 
digestion thereof. That the book may prove 
palatable to certain palates, it is easy to be- 
lieve ; but whether persons with sufficient ma- 
turity of miod to consider psychological ques- 
tions at all should not be at once placed on 
more strenuous diet, is a question upon which 
teachers of psychology are likely to hold 
diverse opinions. Yet with whatever training 
they may desire their pupils to approach the 
study of mental phenomena, it would be mere 
perversity to fail to recognize that there is in 
this country a large class of persons who do 
‘study ’ psychology, are genuinely interested, 
and are likely to be approachable only by ap- 
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propriate popularizations. For these this vol- 
ume has the promise of proving serviceable, 
and to others and more serious students it may 
not be without suggestive value. It is fortu- 


nate, at all events, that the psychology thus 


presented draws its inspiration from worthy 
and scholarly sources, and is presented in a 
way calculated to make the student think and 
observe, not merely read and repeat. We may 
question whether good wine should be so much 
diluted ; but however thin, it retains a flavor 
which wine of lesser quality never bears. 
ds Uo 
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SCIENTIFIC JOURNALS AND ARTICLES. 

NuMBER LI. of the Journal of American Folk- 
lore, which is late in appearing, and concludes 
the year 1900, céntains as the first article a Ha- 
waiian legend entitled ‘ Laieikawai,’ from the 
memoranda of Dr. John Rae, by whom the 
story was taken down and translated, probably 
about 1860. Of this narrative a variant ap- 
pears in the book of King Kalakaua, published 
in 1888. Both versions are abstracts, but the 
account of Rae, which is only a fragment, is so 
far as it goes much fuller, and gives a much 
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better idea of the literary character of Hawaiian 
myth than any other accessible source of infor- 
mation. The story seems to have been a prose 
epic narration of great length, ornamented with 
occasional pieces of verse and provided with a 
very complicated plot. The state of society, 
and the conceptions as well as modes of ex- 
pression, frequently remind the reader of the 
Homeric poems. The heroine from whom the 
tale is named was worshipped by certain 
Hawaiian gentes under the title of the Lady of 
the Twilight, and the sun-hero became her hus- 
band. The story of Rae recites the manner in 
which the girl, as born before the coming of a 
brother, is sentenced to be put to death, her 
concealment by her grandmother, education in 
a cave below a waterfall, growth to maturity, 
and great beauty, the fame of which got abroad, 
and caused a quest after her place of hiding, 
which was indicated by the presence of a rain- 
bow, attendant on the maiden as of divine race. 
The narration is full of information concerning 
Hawaiian cult and superstition, and makes a 
valuable addition to the existing stock of knowl- 
edge. It is to be hoped that the publication 
may lead to a determined attempt to preserve 
Hawaiian legendary lore, and to procure full 
and correct texts in the original language. 
Miss A. C. Fletcher describes a Pawnee cere- 
mony of thanksgiving, at which she had the 
good fortune to be present. In this rite a buf- 
falo skull was worshipped as representative of 
an ancient divine buffalo established by the su- 
preme deity Tirawa as mediator and teacher of 
men. Dr. A. F. Chamberlain contributes a 
discussion on ‘Algonkian Terms connected 
with Religion and Mythology.’ Among the 
items of belief may be noted evidence that sac- 
rifices were made to the war-god by the sus- 
pension to trees of human victims ; one is re- 
minded of the similar Norse offerings to Odin. 
Rev. W. M. Beauchamp supplies an Onondaga 
tale of the Pleiades, in which these stars are 
represented as merry children who have danced 
themselves into the sky. The excellent record 
of ‘American Folk-Lore’ is continued by Dr. A. 
F. Chamberlain (Clark University, Worcester, 
Mass.). With the present year Dr. Chamberlain 
will assume the general management of the 
journal, Mr. W. W. Newell, who has hitherto 
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fulfilled that function, remaining as associate 
editor. 

In a reprint of articles on early American 
ballads, contained in Nos. 47 and 49 of the 
same Journal, Mr. W. W. Newell traces the 
history of certain ballads produced in Massa- 
chusetts. One of these, called ‘Isaac Orcutt,’ 
and belonging to the end of the eighteenth 
century, recited the manner in which that 
youth met his death from a falling tree; the 
piece was sung as a dirge at the funeral, being 
chanted by six young women dressed in white. 
Similar was the origin of ‘Springfield Moun- 
tain,’ produced in 1761, in memory of the son 
of a Lieutenant Merrick, of Wilbraham. The 
ballad attained extraordinary popularity in the 
United States, being sung with numerous vari- 
ations ; it abdicated its local character, took on 
a love situation, and survives as a comic song. 
These examples are the more curious inasmuch 
as the custom of chanting dirges over the dead 
seems not to be recorded in English folk-lore. 


The Popular Science Monthly for April opens 
with a sketch of the work of ‘ Malpighi, Swam- 
merdam, and Leeuwenhoek,’ by William A. 
Locy. Paul H. Hanus discusses ‘Two Con- 
temporary Problems in Education,’ What shall 
we do about the elective system of studies and 
how shall we bridge the gap between the high 
school and the lower grade? Incidentally Pro- 
fessor Hanus advocates studying some modern 
language for two or three years before com- 
mencing Latin. Havelock Ellis continues ‘A 
Study of British Genius,’ this instalment be- 
ing devoted to heredity and parentage, and the 
favorite topic of ‘Suicide and the Weather,’ is 
treated in some detail by Edwin G. Dexter. 
Charles H. Cochrane gives a résumé of ‘ Recent 
Progress in Aérial Navigation,’ and ‘ The For- 
eign Trade of the United States,’ is treated 
at some length by Frederic Emory, who, while 
noting its recent great- increase, calls attention 
to the fact that in the near future we may be 
obliged to struggle to retain it. Finally Solon 
I. Bailey tells of ‘The Planet Eros,’ which for 
various reasons, among them its importance for 
determining the solar parallax, is for the mo- 
ment of more interest to the astronomical 
world than the greatest planet. The var- 
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ious departments contain articles of interest 
and the number contains the index for Vol. 
LVIII. 


SOCIETIES AND ACADEMIES. 
SECTION OF BIOLOGY OF THE NEW YORK 
ACADEMY OF SCIENCES. 


AT a regular meeting of the section held on 
March 11, 1901, the following program was 
offered : 

H. F. Osborn : ‘Systematic Revision of the Amer- 
ican Eocene Primates and of the Rodent Family 
Mixodectidex.’ 

O. P. Hay : ‘ The Composition of the Shell of Tur- 
tles.’ 

_ M. A. Bigelow : ‘Some Comparisons of the Germ- 
Layers in Entomostraca Crustacea.’ 

Professor Osborn stated that the only fossil 
primates at present known are those in the 
Eocene. The supposed Oligocene genera de- 
scribed by Marsh and Cope have proved to be- 
long to the Artiodactyla. Associated through- 
out with the discovery and literature of the 
primates is the family Mixodectide, including 
Mizxodectes of the basal Eocene or Torrejon . 
beds; Mathews has suggested that this animal 
is a rodent. Careful comparison of this type 
with the supposed primates Cynodontomys of the 
middle Eocene and Microcyops of the upper 
Eocene proves that these animals also belong 
probably with the rodentia; they represent a 
primitive stock with strong affinities to the 
Tillodontia, which are thus brought nearer to 
the ancestral rodents. This conclusion removes - 
all these animals from the primates where they 
have hitherto been placed. This leaves three 
families of monkeys, as follows: Hypsodontide, 
including Hypsodus and Sarcolemur, animals of 
medium size, retaining the typical series of 44 
teeth ; asecond family, the Notharctide, includ- 
ing Pelycodus and Notharctus, animals of larger 
size, with teeth reduced to 40 by the loss of 4 
incisors, and like the foregoing comprising long- 
jawed types; and a third family, the famous 
Anaptomorphidze of Cope, short-jawed, very 
progressive types, with 36 to 32 teeth, the pre- 
molar series being reduced. The identification 
of these families with the Hocene Adapidis or 
with Necrolemur of Europe is not sustained. 
The Hypsodontide and Notharctide are well 
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distinguished by sexituberculate superior mo- 
lars. 

Dr. Hay called attention to the fact that for 
a long time there has been much discussion re- 
garding the origin of the elements entering into 
the shell of turtles. As to the bones known as 
costal plates, the great majority of anatomists 
have held that they have resulted from the 
union of dermal bones with underlying ribs: the 
neural plates from the union of dermal bones 
with the neural arches. Recently Goette has 
studied the development of the costals and 
neurals in the young of Chelone squamata. He 
finds that the whole costal plate develops con- 
tinuously from bone which appears beneath 
the perichondrium of the cartilaginous ribs. 


No part of either the costal or neural plates : 


arises in the skin. While accepting Goette’s 
results as established, the speaker did not ac- 
cept his conclusion. Neither did he accept the 
other view that the costals and neurals are 
composed of dermal bones united with those of 
the internal skeleton. The speaker held that 
there were originally three strata of bones on 
the dorsal surface of turtles. One of these was 
in the skin, and is represented by the mosaic 
found in the skin of Dermochelys. Another 
layer was sub-dermal, and this united with ele- 
ments of the third stratum, namely the ribs and 
neural arches. This union has become so com- 
plete that the bones arise from the same 
centers. These three strata of bones on the 
dorsal surface correspond to those which are 
found in the ventral wall of the caiman, viz: 
true ribs, ‘abdominal ribs,’ and bony dermal 
scutes. 

Mr. Bigelow compared the germ-layers of 
various Crustacea with special reference to the 
Cirriped Lepas. It was pointed out that in the 
cleavage leading to the segregation of the germ- 
layers there are very many resemblances be- 
tween Lepas and other Entomostraca. Lepas 
resembles most other Crustacea in respect to 
the position of the blastopore, and the exten- 
sion of the entoblast and mesoblast from that 
region as a starting point. In Lepas also the 
mesoblast and entoblast originate from cells 
which, speaking in general terms, lie at first in 
the blastoderm and later migrate into the 
cleavage cavity. But among these immigra- 
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ting mesentoblastic cells one can distinguish the 
individual cells of entoblast and two varieties 
of mesoblast, entomesoblast and ectomesoblast. 
There are observations indicating that similar 
conditions exist in other Crustacea. 


Henry EH. CRAMPTON, 
Secretary. 


SECTION OF ASTRONOMY, PHYSICS AND CHEM- 
ISTRY OF THE NEW YORK ACADEMY 
OF SCIENCES. 


A REGULAR meeting of the section was held 
on April 1, 1901. The first paper was by Mr. 
H. C. Parker, on some ‘Experiments on 
Standards of High Electrical Resistances.’ 
The author briefly described the usual methods 
employed in the measurement of high re- 
sistances and then gave an outline of Professor 
Rood’s electrometer method (American Jour- 
nal of Sciences, Vol. X., October, 1900, pp. 285— 
294). By this method it seems possible to 
measure resistances as great as 1,000,000,000 
megohms, while by the direct deflection 
method the practical limit was stated to be 
about 100,000 megohms. 

The author gave the results of a series of 
measurements made on a new form of standard 
high resistance, devised by Professor Rood. 
This form of standard consists of oxide of man- 
ganese on cobalt glass. It gives a convenient 
means for obtaining resistances of from one to 
ten thousand megohms. Most of the measure- 
ments were for the purpose of determining the 
best protective insulating material with which 
to coat the above resistances. The author 
stated that the work was still in progress. 

Professor J. K. Rees then presented a paper 
on ‘Temporary Stars, with Especial Reference 
to the New Star in Perseus.’ Professor Rees 
explained the present classification of variable 
stars and gave illustrations of each of the six 
classes. A history of the discovery of the new 
star in Perseus was given and photographs of 
its spectrum were exhibited. Brief mention was 
made of the various collision theories proposed 
to account for the evidence of two light sources 
which appear involved. The light curve of 
the new star was referred to, showing how 
rapidly the star increased to the 0 magnitude, 
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from which it has slowly decreased to, at 
present (April 1st), the 5th magnitude. 

The paper was discussed by Professors Hal- 
lock and Herring, Dr. Day, Mr. ©. A. Post 
and others. i 

Professor Rees then gave ‘ An Exhibition of 
some of the Photographs of Nebule taken with 
the Crossley Reflector of the Lick Observatory,’ 
by the late director, J. E. Keeler. Professor 
Rees remarked that Columbia University had 
lately received a series of beautiful photo- 
graphs of nebul from the director of the Lick 
Observatory. After a brief description of the 
Crossley reflector, and of the remarkably suc- 
cessful work of Dr. J. E. Keeler in the photo- 
graphic study of nebule, the illustrations named 
below were thrown upon the screen. 

Orion nebula, taken November 16, 1898; 
exposure, forty minutes. 

51, M. Canum Venaticorum, taken May 10, 
1899. ; 

Dumbbell nebula in Vulpecula, taken July 
31st, 1899; exposure, 3 hours. 

Trifid nebula in Sagittarius; exposure, 3 
hours. 

The Pleiades, showing nebulosity. 

Ring nebula in the Lyra. , 

Crab nebula in Taurus. 

Small nebula in Andromeda. 

Spiral nebula M. 74, in Pisces. 

Spiral nebula in Pegasus. 

Spiral nebula in Triangulum. 

Spiral nebula in Ursa Major. 

Net work nebula in Cygnus. 

M. 13, in Herculis, star cluster. 

Reference was made to Keeler’s determina- 
tion of radial velocities of nebule and to the 
distances of these masses. In conclusion an 
enthusiastic tribute was paid to the late Direc- 


tor Keeler. 
F. L. Turts, 


Secretary. 


THE ONONDAGA ACADEMY OF SCIENCE. 


At the regular monthly meeting held at the 
Medical College, Syracuse, N. Y., on February 
15th, Dr. L. M. Underwood, of Columbia Uni- 
versity, New York, addressed the Academy 
on the subject of ‘ Botanical Gardens.’ His 
paper was a history of the great Botanical 
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Gardens at Kew, Java, Berlin, ete , together 
with a description of the Gardens planned for 
New York in connection with the University. 
The address was very fully illustrated with a 
fine collection of slides. 

The following officers were chosen for the en- 
suing year: President, Dr. W. M. Beauchamp ; 
Vice-President, Dr. C. W. Hargitt; Corresponding 
Secretary, Philip F. Schneider ; Recording Secre- 
tary, Horace W. Britcher; Treasurer, Miss L. W. 
Roberts ; Librarian, Mrs. L. L. Goodrich. 

- On March 15th, the meeting was held at the 
Historical Rooms. The program consisted of 
the reports of the officers and sections for the 
year. 

Mr. C. E. Wheelock read the report of the 
Geologic Section giving a detailed account of 
the various meetings and conferences. Two new 
cephalopods, undescribed as yet, were reported 
from the Goniatite Limestone, making seven- 
teen organisms discovered in this formation: 

Mrs. L. L. Goodrich read the report of 
the Botanical Section. Monthly meetings and 
weekly classes are held. At one of these meet- 
ings on the grounds of the Hon. C. E. Smith, 
Syracuse, a hybrid chestnut tree, which he had 
raised, was seen, upon which over a hundred 
humming birds had congregated to gather 
honey, a truly remarkable sight. Three new 
plants, one a fern, have been added to the 
list from this county. The ferns now num- 
ber 41. 

Dr. ©. W. Hargitt gave the report of the 
Zoological Section. During the past year they 
have been working largely upon the lower 
forms, especially the bacteria, of local streams. 
Variations in local shells have also been re- 
corded. Three new batrachians and 25 spiders 
have been added to lists from the county, and 
cyclops and branchippus described 'and iden- 
tified. - 

The annual report of Secretary E. M. Patte® 
showed 40 active, 17 associate and 3 corres- 
ponding members. It also recorded the loss by 
death of Professor J. A. Dakin, the noted orni- 
thologist, during the year. Miss L. W. Rob- 
erts, treasurer, reported a balance of $87. Dr. 
Wm. M. Beauchamp, president-elect, then read 
his inaugural address. It was a clear and 
scholarly address, carefully defining his posi- . 
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tion, and teeming with helpful suggestions and 


plans for the year. 
‘PHILIP F. SCHNEIDER, 


Corresponding Secretary. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 


At the meeting of the Academy of Science 
of March 18, 1901, forty-three persons present, 
Professor E. H. Keiser delivered an address 
showing the progress made in the science of 
chemistry during the nineteenth century. This 
address will be published in a subsequent num- 
ber of SCIENCE. 

Professor F. E. Nipher exhibited pieces of 
pine board a foot square, showing the tracks of 
ball lightning discharges upon them like those 
formerly described by him in No. 6, Volume 
X., of the Transactions of the Academy. The 
discharges formerly described had been formed 
on a photographic film. The balls were very 
small, and wandered over the plate, leaving a 
track of metallic silver in their wake. In the 
present instance the balls were much larger, 
and they burned a deep channel in the wood. 
They are formed at the secondary spark gap of 
a coil. The terminals are pointed and are 
under control, so that the gap may be changed 
in length. To start the balls, the pointed ter- 
minals are put upon the wood surface, so near 
that the spark carbonizes somewhat, after which 
the gap is made longer. These balls travel in 
either direction, when a direct current is used, 
with a Wehnelt interrupter. This differs from 
the results reached on the photographic film 
with the Holtz machine. There the balls came 
from the cathode. Even when they originated 
at isolated points on the film, they traveled 
away from the cathode. 

In the present results, the balls have been 
caused to originate at isolated points, and two 
balls have started in opposite directions. Wood 
which gives little flame shows the phenomenon 
to best advantage, but the balls preserve their 
identity and travel slowly along even when 
completely surrounded by flames of the burn- 
ing wood. 

Three persons were elected to active mem- 
bership in the Academy. 

WILLIAM TRELEASE, 
Recording Secretary. 
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DISCUSSION AND CORRESPONDENCE. 


RESIGNATIONS FROM THE SCHOOL OF PEDAGOGY, 
NEW YORK UNIVERSITY. 


Owine to long-continued dissatisfaction with 
the administration of the Department, the fol- 
lowing professors of the faculty of the School 
of Pedagogy of New York University announce 
their resignation from the University : 

SAMUEL WEIR, 

Professor of History of Education and Ethics. 
EDWARD F. BUCHNER, 

Professor of Analytical Psychology, and Secretary of 

the Faculty. 
CHARLES H. JUDD, 

Professor of Experimental Psychology. 

NAME OF THE ALPINE CHOUGH. 


To THE EDITOR OF SCIENCE: I should like 
to state the reasons why I cannot agree with 
Mr. W. J. Fox’s proposal made in SCIENCE for 
February 8 (N. S., Vol. XIII., p. 2382) to 
adopt the name ‘ Monedula pyrrhocoraz’ for the- 
Alpine chough. In the first place, as Mr. Fox 
allows, Hasselquist’s ‘ Iter Palastium,’ being 
dated 1757, has no claim to recognition, even 
by those who take Linnzeus’s tenth edition (1758) 
as the commencement of zoological nomencla- 
ture. It seems to me, therefore, that the mere 
republication of his names in a German transla- 
tion of that work in 1762 is not sufficient to 
give them validity. But what is still more im-- 
portant is that, as Mr. Fox will find, I think, 
on reading the original description carefully, it 
is by no means certain that Hasselquist’s Mone- 
dula pyrrhocorax was based on a specimen of 
the Alpine chough, though it was referred to. 
that species by Linnzeus in his edition of 1758. 
Hasselquist gives ‘ Lower Egypt’ as the place 
where his Monedula pyrrhocorax was discovered, 
but, according to the best authorities (see 
Schelley’s ‘Birds of Egypt,’ p. 161), no such 
bird as the Alpine chough is known in Egypt, 
and it is indeed a very unlikely species to occur 
there, though it is found in the high rocky 
mountains of Algeria. Under these circum- 
stances I maintain that we should not be justi- 
fied in changing the familiar name Pyrrhocoraz- 
alpinus to Monedula pyrrhocorax. 

P. 8. SCLATER. 
3 HANOVER SQUARE, LONDON, W., 
March 15, 1901. 
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NOTES ON INORGANIC CHEMISTRY. 
ATOMIC WEIGHT STANDARD. 

IN spite of the all but unanimous decision of 
tke International Committee on Atomic Weights, 
that the standard should be Oxygen—16, the 
question seems not yet to have been finally 
settled. At the December meeting of the 
American Chemical Society, a report was pre- 
sented by the section of the International Com- 
mittee appointed by the Society, in which it is 
shown that opinion is still somewhat divided, 
and an expression of views is called fur from 
the members of the Society. For the guidance 
of the members a very fair statement is made 
in brief of the principal arguments for both 
standards. According to the report, Professor 
Erdmann writes that out of 143 replies to the 
teachers’ circular, 118 favor the retention of 
the old standard, Hydrogen—1. It will be re- 
membered that after the report of the Interna- 
tional Committee, six German chemists sent 
out a circular to the teachers of chemistry in 
German universities and technical schools, ad- 
vocating the old standard, and calling for ex- 
pressions of opinion. It is natural that replies 
to this ex parte circular should have been chiefly 
received from those who agreed with its views, 
but the number of favorable replies indicates 
that there is an element, by no means small, 
who are opposed to the majority. It is, how- 
ever, not the teachers alone who are to be con- 
sidered in this matter; the selection of the 
standard of atomic weights is of at least as 
much importance to the practical chemists, who 
vastly outnumber the teachers. 

In the opening number of the Berichte for the 
year, the section of the International Com- 
mittee representing the German Chemical So- 
ciety publish the annual table, headed ‘ Inter- 
nationale Atomgewichte. O—16.00,’ but they 
also print a second table with the heading 
‘Didaktische Atomgewichte. H==1.00,’ with 
the comment that it is done for those teachers 
who cannot reconcile their teaching to a stand- 
ard which is anything other than unity. It is 
interesting to note that in this table appear for 
the first time gadolinium, krypton, neon, thu- 
lium and xenon, which are thus given a final 
standing as elements. 

In reviewing these tables in the Zeitschrift fiir 
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anorganische Chemie, F. W. Kuster reproduces 
the report in full, except that he omits the sec- 
ond didactic table, as unnecessary for the read- 
ers of the Zeitschrift. He says the only end 
gained by printing it would be to keep up the 
discussion, which should now be looked upon as 
finally settled. On the other hand, it would 
seem that in the end unanimity is far more 
likely to be obtained by still allowing the freest 
discussion, rather than by suppressing it, while 
any considerable number of chemists, including 
some of the most eminent, refuse to acquiesce in 
the decision. 


ACTION OF ALCOHOL UPON METALS. 


SoME time since, a note was made in these 
columns of a specimen of alcohol contaminated 
with zinc, which could only have come from its 
being kept, as is ‘so often the case, in a gal- 
vanized iron container. The subject has been 
more recently investigated by Dr. Malméjac, 
and his results published in the Journal de 
Pharmacie et de Chimie. In his experiments he 
used ninety-five-per-cent. alcohol which left no 
residue on evaporation. The metals, copper, 
iron, tin, lead, zinc and galvanized iron, were 
corked up with the alcohol in glass flasks, and 
kept at ordinary temperature for six months. 
The copper was entirely unacted upon, but in 
all the other flasks there was a deposit at the 
bottom, and the metal was covered with a sim- 
ilar deposit. In the case of tin, lead, zinc and 
galvanized iron, the deposit was white; that 
from the iron was red, resembling iron rust. 
All the liquids, except that in which the lead 
had been placed, filtered clear; the latter re- 
tained its milky appearance after repeated fil- 
terings through double filters. The clear fil- 
trates from iron, lead, zinc and galvanized iron 
gave much residue on evaporation, while the 
residue from tin was hardly appreciable. In 
the former cases it is clear that not only had 
the metal been oxidized, but a considerable 
quantity had entered into solution. These ex- 
periments have an important bearing on the 
preserving and shipping of alcohol, especially in 
view of the fact that absolute alcohol is very 
generally purchased in galvanized iron cans. 
In such a case redistillation is imperative. 

J. L. H. 
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CURRENT NOTES ON PHYSIOGRAPHY. 
THE ILLINOIS GLACIAL LOBE. 

THE elaborate monograph by Leverett on 
‘The Illinois Glacial Lobe’(Monogr. XXXVIIL., 
U. S. Geol. Surv., 1899, xxi + 817 p., 18 maps, 
6 pl. 9 figs.) has, apart from its high worth as 
the most detailed study of its kind yet published, 
a great vaiue to the physiographer in warrant- 
ing a generic treatment of the class of forms 
that it describes. It is not merely that one may 
find, in this or that part of Illinois, till plains, 
moraines, loess beds, gravel trains and the like, 
but that these several parts have a form and 
distribution characteristic of their class. Since 
Chamberlin’s recognition of the lobate margin 
of the glacial sheet indicated by the peculiar 
arrangement of its terminal moraines, evidence 
in great variety and quantity has been discov- 
ered to confirm his generalization ; and we have 
now come to possess good ground for regarding 
the moraines and the associated deposits and 
erosion forms of lobate ice sheets as characteris- 
tic elements of our topography, on a large scale 
horizontally, although of small vertical relief. 
The type form is relatively simple ; it consists 
of many parts, but they are systematically and 
genetically related in a highly specialized unit ; 
a unit whose empirical description is as baffling 
as would be the mention of an oak tree in terms 
of its items in arbitrary order instead of by its 
generic or specific name, but whose explanatory 
description is as easily apprehended as is that 
of a mature river-and-valley system. The as- 
sociation of several units by repetition of proc- 
ess provides something of the variety of nature ; 


special features due to local condi.ions require . 


an elastic instead of a rigid conception of the 
type; and the detection of the changes suffered 
by the initial forms with the passage of time 
affords a pleasing exercise for observation and 
understanding. An abstract of the facts thus 
understood, with Illinois as the field of their 
typical occurrence, should enter the high schools 
of this generation. Room may possibly be pro- 
vided for them (by the exclusion of less worthy 
matter) in the grammar schools of the next 
generation. A closer study of the facts affords 
good exercise for collegiate students who have 
previously learned an outline of them in school. 
The details yet to be discovered in the field 
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will tax the patience and ingenuity of the inves- 
tigator for years tocome. The monograph is a 
worthy monument to the skill of the observer 
who executed it, to the insight of the leader 
who planned it, and to the broad policy of the 
organization that supported its preparation and 
publication. 


THE ALBAN MOUNTAINS. 


THE group of extinct voleanoes southeast of 
Rome, sometimes known as the Alban moun- 
tains among English writers, but called Vuleano 
Laziale by the Italians, is elaborately described 
by Sabatini (Mem. descr. Carta geol. ital. X, 
I Vulcani del |’Italia centrale e i loro prodotti. 
ParteI., Vulcano Laziale. Roma, 1900, pp. xv 
+ 392, 9 pl., 2 maps). The mountain group is 
the complex product of successive constructive 
and destructive actions. A large volcano of 
about 20 kil. diameter lost its upper portion 
and then remained as a horseshoe mountain 
(caldera) now somewhat dissected and open to 
the southwest. Its central floor had an alti- 
tude of 400 or 500 met., and its rim, of 600 to 
800 met. This structure is called Cratere 
Tuscolano. A second voleano, called Monte 
Albano or Laziale, was built on the same axis 
as the first ; its basal diameter being 4.5 or 5 
kil., and its altitude 956 met. It has a crater 
200 met. deep, open to the northwest. At a 
still later time, three more or less complex 
basins or calderas were formed on the south 
and southwest of the central axis; they now 
contain lakes Nemi and Albano, of which some 
admirable views are given, and the plain of 
Ariccia. Lavas seem to constitute only asmall 
portion of the volcanic mass. Its chief con 
stituent is tufa, which Sabatini explains as suc- 
cessive deposits of volcanic ashes washed by 
rains, disregarding their suggested origin in 
torrents of mud ejected from the craters. En- 
gulfment is not accepted as a satisfactory 
explanation either of the great Cratere Tusco- 
lano or of the lake basins, but the argument 
for the exclusion of this process does not seem 
demonstrative. The volume of ejected ma- 
terials is estimated to be about 200 cubic kilo- 
meters. More than half of the memoir is given 
to local and petrographic details. A bibli- 
ography occupies 22 pages. The colored geo- 
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logical map might well serve as a guide to the 
observant traveler in this most picturesque dis- 
trict, 


REVERSION IN RIVER DEVELOPMENT. 


In the Seven-mountain district of Pennsylva- 
nia,'the anticlines and synclinesof the corrugated 
Medina sandstone, pitching gently eastward, 
form an extraordinary series of zigzag ridges. 
Streams rise in the apex of the synclinical reen- 
trants and flow eastward with the pitch of each 
synclinical axis toward the Susquehanna; and 
these axial streams receive branches that de- 
scend the dip-slope of the linear monoclinal 


ridges which diverge from each synclinal apex. 
Such a scheme of drainage has usually been 
called consequent ; yet when it is remembered 
that the present relief has been developed by 
the removal of a great series of strong and weak 
strata it appears that the existing streams are 
not the persistent successors of the original 
consequents, but that they have reverted to 
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ancestral conditions after having passed through 
a systematic series of metamorphoses, as indi- 
cated in theaccompanying diagrams. The first 
section represents initial conditions. An orig- 
inal-cohsequent stream (A’) flows along the 
pitch of a synclinical axis of Pottsville con- 
glomerate and is fed by lateral consequents 
(L/A’) from the slopes of the enclosing anti- 
clines. Section 2 represents a later time when 
longitudinal subsequents have been developed 
along the anticlinal axes of the weak Mauch 
Chunk shales, thus shortening the laterals of 
the original system (Z/A’) by favoring the 
growth of obsequents (0’S’). In section 3 the 
new subsequents have shifted down the dip of 
their determining formation, thereby develop- 
ing a new lot of apparently consequent laterals 
(L/’S’), and the initial trough has been reversed 
into a narrow synclinal ridge, crowned by a 
remnant of Pottsville conglomerate. The orig- 
inal axial consequent (A4/) has vanished and an 
anticlinal subsequent of the second order (S/’) 
has appeared. With still further erosion, as per- 
mitted by successive uplifts, the two first-order 
longitudinal subsequents (S’, sect. 3) coalesce by 
continued monoclinal shifting, and thus form a 
new axial stream (A”, sect. 4) with appropriate 
laterals (L//A”’) in the trough of the Pocono 
syncline. By yet another series of analogous 
changes ending in the fifth section, a third-order 
axial stream will be developed (A’”) fed by a 
series of third-order laterals (L///A’””) on the 
Medina syncline, such as at present exist. Al- 
though these streams closely imitate the ances- 
tral consequents of the first section (A’,L’A’), 
it is evident that the imitation is due to rever- 
sion and not to the persistence of a fixed type. 
Streams of this kind might be called reversional - 
consequents, renewed consequents, reconse- 


quents, or simply resequents. 
W. M. Davis, 


CURRENT NOTES ON METEOROLOGY. 


QUARTERLY JOURNAL OF THE ROYAL METEORO- 
LOGICAL SOCIETY. 


THE January Quarterly Journal of the Royal 
Meteorological Society contains several articles of 
general interest. Dr. Nils Ekholm contributes 
a paper ‘On the Variations of the Climate of 
the Geological and Historical Past and their 
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Causes,’ which was presented at the recent 
Jubilee meeting of the Society. The subject is 
treated at considerable length under the follow- 
ing heads: (1) The general causes of changes 
of temperature. (2) Geological chronology. 
The probable age of the earth. (8) The radia- 
tion of the sun nearly constant during geolog- 
ical ages. The temperature of the earth’s sur- 
face explained by the equilibrium between in- 
solation and radiation from the earth into 
space. (4) Variations in the quantity of car- 
bonie acid of the atmosphere the principal 
cause of the great climatic variations during 
geological ages. (5) The secular cooling of the 
earth is the principal cause of the variations of 
the quantity of carbonic acid in the atmos- 
phere. Modifying influences. (6) Variations of 
the obliquity of the ecliptic and their influence 
on the climate. (7) Climatic variations during 
historical times, particularly in northwestern 
Europe. Conclusions. Probable variations of 
climate in the future. R. H. Curtis considers 
‘An Improved Mounting for the Lens and Bowl 
of the Campbell-Stokes Sunshine Recorder,’ by 
means of which the glass ball can be quickly 
and accurately placed centrally in the bowl, 
where it is secured by clamping screws. W. 
H. Dines contributes a paper on the ‘ Weekly 
Death Rate and Temperature Curves, 1890- 
1899,’ which contains diagrams showing the 
death rate of the thirty-three great towns of 
England, and also curves of the temperature at 
Greenwich. The author is of opinion that from 
the health point of view the English climate is 
one of the best in the world. A pleasanter 
elimate may easily be found, but the majority 
of health resorts to which Englishmen go in the 
winter have a higher death rate than London 
has at the same season, and a far higher rate 
than any of the country districts of the British 
Isles. A paper by H. Mellish discusses ‘ The 
Seasonal Rainfall of the British Isles.’ The 
rainfall returns from 210 stations are analyzed 
for the twenty-five years, 1866-1890, and the 
percentage of the mean annual rainfall for each 
season is determined. 


THE OLD YUMA TRAIL. 


A STRIKING account of the history of ‘ The 
Old Yuma Trail’ is given by McGee in the Na- 
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tional Geographic Magazine for March. The part 
played by the arid climate of the region is 
touched upon here and there, and the terrible 
loss of life along the Trail during the ‘gold- 
fever renaissance’ is thus described : ‘‘ Many of 
the travelers were fresh from humid lands, knew 
naught of the deceptive mirage or the ever- 
hovering thirst-craze of the desert, and pressed 
out on the sand wastes without needful prepa- 
ration. The roll will never be written in full, 
since most of the unfortunates left no records, 
scores leaving no sign save some bleaching 
bones ; but observers estimate that there were 
400 victims of thirst between Altar and Yuma 
within eight years, an estimate which so con- 
servative a traveler as Capt. Gaillard thought 
fair, after he had ‘counted sixty-five graves in 
a single day’s ride of a little over 30 miles.’ ”’ 


HANN’S LEHRBUCH DER METEOROLOGIE. 


PUBLIC announcement is made of Dr. Hann’s 
forthcoming ‘Lehrbuch der Meteorologie,’ a 
book upon which, as was known to his friends, 
the eminent meteorologist has been at work for 
some time. The volume is to be published by 
Tauchnitz, of Leipzig, and may now be subscribed 
for. Itis to come out in eight successive instal- 
ments, costing 3 Marks each. Dr. Hann is so 
well known to scientific men the world over, 
through his admirable ‘ Handbuch der Klima- 
tologie’ and his many other shorter publications, 
that his new book, which is already assured a 
hearty welcome and a large sale, will be awaited 
with the greatest interest. 


NOTES. 


THE National Geographic Magazine for March 
contains a paper on ‘ The Sea Fogs of San Fran- 
cisco,’ which is an abstract of an article by A. 
G. MecAdie in the Monthly Weather Review for 
last November. Five excellent half-tones ac- 
company the paper. 

THE Bulletin of the American Geographical So- 
ciety, No. I., 1901, pp. 42-46, contains a paper 
by W. H. Alexander, Observer of the Weather 
Bureau, on ‘St. Christopher, West Indies,’ in 
which there are some statements concerning 


' the climate. 


THE full discussion of ‘The Eclipse Cyclone 
and the Diurnal Cyclone,’ by H. H. Clayton, 
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to which reference was made in these notes in 
ScIENCE for March 1, has appeared in Part I., 
Vol. XLIII., of the Annals of the Harvard 
College Observatory (pp. 33, pls. IV.). 

R. DEC. WARD. 


SCIENCE AND INDUSTRIAL COMPETITION. 

Two small but very significant publications, 
recently issued from the press, will interest 
every intelligent citizen, and should particu- 
larly interest the man of science, the practi- 
tioner in applied science and, perhaps most of 
all, the always rare but always influential states- 
man.* The one isa reprint of letters to the 
London Times, the ‘ Thunderer,’ from an able 
and distinguished Briti:. engineer traveling in 
the United States and reporting to that paper 
upon the aspects of ‘American Engineering 
Competition ’; the other is a series of addresses 
and magazine articles by Professor John Perry, 
the able and original electrician and engineer, 
upon methods of teaching the sciences. Thereis 
possibly an important connection between the 
two seemingly diverse subjects. 

The one describes the latest and best, as well 
as the most important, of American methods 
and apparatus of industrial production. The 
universal adoption of scientific methods ; the 
extensive employment of the product of inven- 
tive genius; the utilization of applied science 
in any and every possible way in the promotion 
of the arts ; the adoption of scientific methods 
of organization, of administration and of main- 
tenance of the great systems of industry, of pro- 
duction, transportation and distribution ; the 
universal faith in and practice of systematic and 
scientific processes of ore-production and trans- 
portation, of trans-shipment, of reduction ; the 
manufacture of iron and steel, ‘manufacturing’ 
all articles made of iron or steel rather than 
simply ‘making’ in older way ; the part taken 
by automatic machines in the rapid transforma- 
tion of the older into the newer system, with 

**¢ American Engineering Competition,’ being a 
series of articles resulting. from the investigations 
made by the Times, London ; N. Y. and Lond. Har- 
per & Brothers, MDCCCCI. 8vo., p.139. $1.00. ‘Eng- 
land’s Neglect of Science,’ by Professor John Perry, 
M. E., etc., London. T. Fisher Unwin, 1900. 8vo., 
p. 113. $1.00. 
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resulting increase of product per man, and of 
wages, and yet with decreasing costs and prices : 
all these elements of industrial progress are 
discussed. The other sharply arraigns the 
English educator for his utter neglect of the 
applied sciences and for his indifference to their 
utilization in the life and work of the English 
people, and attributes the later relative retro- 
grade movement of Great Britain in part, at 
least, to this neglect of science and to the 
greater activity and the statesmanlike policies 
and methods of education of Germany and the 
United States. 

The one traces in a most admirably complete, 
yet condensed and succinct, way the great 
movements n the fundamental industries of the 
United States during the past decades and up 
to its recent astounding development of a for- 
eign trade. It closes a most intensely interest- 
ing and instructive and suggestive discussion 
by two chapters on the labor question, which 
this author seems to think a much more im- 
portant element in the relative decadence of 
Great Britain as a manufacturing nation than 
even that neglect of science which has awakened 
Professor Perry’s most serious apprehensions. 
In the other book, that distinguished electrician 
criticises, not the science-teacher so much, nor 
even the leaders in the industrial systems of 
his country, but the members of his own pro- 
fession who, as he thinks, are themselves indif- 
ferent to the progress of science and to its 
utilization for the benefit of their country and 
profession. He criticises the methods usual in 
teaching mathematics, that ultimate basis of all 
engineering, and discusses in his characteris- 
tically original and forceful manner the defect 
of technical education in England and the de- 
fects of such asisattempted. Outside the work 
of the Science and Art Department at Kensing- 
ton, he finds apparently little to approve. For 
that department he has cordial words of praise. 
His discussion may be taken as an important 
supplement to John Scott Russell’s famous 
work.* 

After reading these two little volumes one 
can hardly fail, however, to come to the con- 
clusion that, while it is true that the American 
producer just now bursting into the field of 

* ‘Systematic Technical Education,’ London, 1869. 
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foreign consumption with his cheap but well- 
made ‘interchangeable’ wares, owes his seem- 
ingly meteoric success to applied science and 
in large part, in these later years, to the intro- 
duction into his manufacturing and transporta- 
tion organizations of scientifically trained men, 
and while it is unquestionably the fact that 
Great Britain is suffering from neglect of sci- 
ence, and from the barbarous spirit and igno- 
rance of her trades-unions, the real, the funda- 
mental, element of difference probably lies 
behind all this, The ultimate cause of these 
developments of the United States which have 
so astonished the world is that perfect freedom, 
political and conventional, that freedom of the 
individual to mark out his own life and strive 
for his own highest goals, unhampered by gov- 
ernmental dictation or by bonds of caste, which 
has given the American citizen hope, ambition, 
purpose and effective energy. It is this which 
gave him invention, power of achievement, his 
patent laws, his legislation in behalf of essential 
industries, even his alert mind and his patriot- 
ism and love of country, It is this which has 
given us our common schools, which has pro- 
moted the organization of schools of the arts 
and trades and productive professions and the 
whole system of technical education and of 
industrially applied science. This has given 
our capitalist a new use for accumulated wealth 
in the endowment of schools of science and the 
promotion of education generally, has induced 
the adoption of organized industrial systems on 
such an enormous scale and has permitted the 
introduction of labor-assisting machinery with- 
out serious opposition on the part of those 
certain to be ultimately most benefited by the 
resultant increase of wages and decreased costs 
of product. Great Britain is still under the 
enslaving influences, in large degree, of con- 
vention and caste, and it is mainly this which lies 
at the bottom of her slow progress in the adop- 
tion of modern scientific methods, of improved 
systems and of extensive and intensive tech- 
nical education. 

Meantime, these two books will serve for the 
present as admirable summaries of progress to 
date and, later, will have great value histori- 
cally. 

R, H. THurRsTON. 
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THE MALARIA EXPEDITION TO NIGERIA.* 
Tue detailed report of the expedition sent 
out to West Africa last year by the committee 
of the Liverpool School of Tropical Medicine has 
not yet been completed, but its main conclu- 
sions can now be given. The expedition was 
under the direction of Dr. H. H. Annett, demon- 
strator at the Liverpool School of Medicine. 
Its main objects were: (1) the exploration and 
investigation of the conditions under which ma- 
larial fever occurs and is conveyed to Europeans, 
(2) the possibility of adopting any preventive 
measures. against the disease, and (3) the cor- 
roboration and extension of recent discoveries 
and researches on the subject. In Nigeria 
there are no large communities of Europeans 
such as at Lagos, Accra, Cape Coast and Sierra 
Leone, but there were from three to ten white 
men at each of the stations, with the excep- 
tion of Old Calabar and Lokoja, where they num- 
ber ahundred or more. The observations of 
the members of the expedition confirm the re- 
cent discoveries regarding the cause of malarial 
fever and more especially the part played by 
mosquitoes of the genus Anopheles as the carrier 
of the disease from an infected to a non-infected 
person. The examination of the blood of the 
natives themselves corroborated the work of 
Professor Koch in the Hast Indies, and of the 
members of the Royal Society’s Commission on 
Malaria in West Africa, that the blood parasite 
which gives rise to malarial fever in man is car- 
ried by the mosquito from the native to the 
European—and more especially from the native 
children. The examination of the blood of 
hundreds of native children revealed the inter- 
esting fact that between 50 and 80 per cent. of 
those under five years, between 20 and 30 per . 
cent. of ages between five and ten years, and a 
small percentage over ten years contained ma- 
larial parasites, often in very large numbers. 
The breeding places of the Anopheles were found 
to be chiefly the dug-out native canoes in the 
regions of the mangrove swamps, claypits and 
puddles in the forested district, and at Lokoja 
puddles and ditches on and alongside the 
roads and footpaths. It was particularly no- 
ticed everywhere how carelessness in the con- 
struction of roads and footpaths, and more es- 


* From the London Times. 
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pecially in the laying out of the areas surround- 
ing the factories of the European traders was 
accountable for the production of a large num- 
ber of breeding places for mosquitoes, which 
could easily have been avoided. In fact, it 
is certain that in West Africa such condi- 
tions are far more dangerous and more com- 
mon than the proximity of a marsh or 
swamp, which is often noted as a cause of 
fever. Indeed, the mangrove swamp of West 
Africa has no direct relation to malarial fever, 
its presence only tending to predispose to a con- 
dition of general health rendering the subject 
more likely to the attack of disease in general. 
The observations of the members of the expedi- 
tion lead them to very definite conclusions as 
to the methods to be adopted for the preven- 
tion of malarial fever among Europeans in 
West Africa. They consider that many of the 
methods which have been suggested are abso- 
lutely impracticable in West Africa—such as 
the universal dosing of infected persons with 
quinine for a period, the use of mosquito-proof 
houses, and of mosquito curtains, and the 
planting of trees of various kinds; although 
they are of opinion that such measures among 
an intelligent and obedient community may be 
of some efficiency. The two methods upon 
which alone any reliance can be placed as 
measures for prevention are (1) segregation 
of Europeans from natives of all sorts, at a dis- 
tance of about half a mile; and (2) complete 
and efficient surface drainage of the whole dis- 
trict in the immediate neighborhood of Euro- 
pean quarters. The adoption of these methods 
in many of the places visited by the expedition 
would be, even now, easy; in others, especially 
in the larger towns, it would involve consider- 
able difficulty ; but in the stations likely to be 
made in Nigeria in the near future their adop- 
tion would lead to the formation of malaria- 
free habitations. 


CONCILIUM BIBLIOGRAPHICUM.* 


THE beginning of the twentieth century 
marks a new period in the history of the 
Concilium Bibliographicum. It is now just 
ten years since the origin of the movement 


* From the general statement for 1900. 
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which led in 1895 to the official foundation of 
the institution by the vote of the Third Inter- 
national Congress of Zoology. ; 

Means were provided for carrying on the 
work for a preliminary period of five years, in 
order to determine whether the project could 
be made a success. The experimental stage is 
now passed and the verdict of all those who 
know the work well is that the high hopes enter- 
tained for the undertaking have been com- 
pletely justified. 


NUMBER OF CARDS PUBLISHED, 
1896 1897 1898 1899 1900 Total 


Zoology, systematic........ 3345 2291 7539 7960 8452 29587 
Zoology, topical ..........- 7583 8434 7877 23894 
Zool., alphabet. (cross-ref- 

ETETICES) .ccceusccccc-cocss 350 1256 1606 
ANA@tOMY:.<cccceccleee scans 583 1857 936 1875 5251 
PHYSIOlOZY....cc0-ceevercee 150 1230* 1270 483 3083 

3345 3024 18209 18950 19893 63421 


A recent report of the Swiss Society of Nat- 
uralists endeavors to estimate in a specific case 
the saving of time afforded by the card cata- 
logue in obtaining references to recent publica- 
tions in regard to the trout. The saving is 
estimated at halfaday. Butin regard to other 
cases the saving is far greater. Let any zoolo- 
gist familiar with past bibliographical resources 
consider how he would go to work to ascertain 
what has been published in the past five years in 
regard to some minute question, such as the 
fauna of Sumatra. A moment’s reflection will 
suffice to show that it would be a task of many 
weeks to obtain an answer to such a question, 
Yet a subscriber to the faunistic part of the 
bibliography of the Conciliwm would only require 
a few seconds to find 62 publications dealing 
with the question. The titles of ten of these 
publications would, it is true, bear no mention 
of Sumatra; they are classed here because on 
perusing the text important references to Su- 
matra were found. Some, indeed, bear titles 
that would seem absolutely to preclude any 
notes on the fauna of Sumatra, as, for example, 
a work on ‘The Insects of Germany.’ Sub- 
scribers to any considerable portion of the bib- 
liography would have received these references 
for 80 centimes (8d. or 16 cents), and any per- 


* An error was made in this item in our last annual 
statement, which we now correct. 
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son, whether a subscriber or not, could receive 
the information for 3 fr. 10 (2s. 6d. or 62 
cents). Surely no comment is necessary to 
prove the value of the work nor the extreme 
cheapness of the service. 

The gradual success of the work from a scien- 
tific standpoint has led to a corresponding im- 
provement of the financial status of the work. 
For the first three experimental years there 
was an average annual deficit uncovered by the 
subsidies of Frs. 5625, while for the last year 
this deficit had fallen to Frs. 224. 

All this has now induced the Swiss Gov- 
ernment to take a step which decided the en- 
tire future of the enterprise. By a recent vote 
of parliament its subsidy isi ncreased fivefold, 
and arrangements are being made to give the 
work permanence by making it independent of 
the person of the present director. 

In the past year great progress has been made 
towards bringing the bibliography up to date. 
For certain departments it is already the most 
complete bibliography in existence. At present 
the malacological department, which had been 
far behind, is being brought up to the standard 
of excellence maintained by the whole. Later, 
attention will be given to protozoa and worms, 
especially as regards notes contained in medical 
journals, and finally crnithology will follow. 

The anatomical bibliography has recently re- 
ceived renewed attention. Indeed the number 
of titles is more than double that issued in the 
previous year and yet they form but a small 
part of the extensive manuscript now ready for 
publication. The publication of the physio- 
logical bibliography, on the other hand, has 
been suspended and can not be resumed for 
two or three months, in consequence of technical 
difficulties which can only be overcome by the 
purchase of new machinery. This unfortun- 
ately can not yet be obtained from the factory. 
In the meantime a complete set of guide-cards 
has been published. 

The Concilium owns a manuscript card cata- 
logue of new genera and species (including 
new names) which are recorded as soon as pub- 
lished. From 1901 on, copies of any part of 
this catalogue may be obtained at the uniform 
charge of 10 centimes per entry (minimum 50 
centimes). Since the cards are arranged faun- 


SCIENCE. 


[N. S. Vou. XIII. No. 329. 


istically as well as systematically, most diver- 
sified orders can now be received, e. g.: New 
genera and species of trichoptera, of bomby- 
cids, etc., new genera and species described 
from the Cape Colony, from the Philippines, 
from Texas, from Perthshire, etce., new reptiles 
from Japan, or simply new species of Carabus 
or any other genus. 

The usefulness of a card catalogue depends 
largely on its being properly mounted and sup- 
plied with guide-cards. Thesets of guide-cards 
issued in previous years are described in a spe- 
cial circular. A description of the new card 
cabinets of the Concilium is also the object of a 
special pamphlet. American subscribers would 
find it, however, more profitable to turn to the 
well-known Library Bureau. 

The cards thus far published have been taken 
from no less than 1,576 periodicals. A list of 
journals showing precisely what volumes and 
numbers have been excerpted is in preparation 
and will, it is hoped, soon be issued. Experi- 
ments are being tried with a view to opening 
new facilities of subscription in regard to the 
great faunistic areas. But above all, our pro- 
gram for 1901 is to render the references more 
complete and to approach more nearly our final 
aim, which is to remove the entire burden of bibli- 
ographical research from the shoulders of the work- 
ing biologist. 

In closing, we wish to thank especially the 
Swiss Government and the Elizabeth Thompson 
Science Fund for their generous support in the 
past, without which none of this work could 
have been carried on. 


SCIENTIFIC NOTES AND NEWS. 

Dr. H. A. ROWLAND, professor of physics in 
the Johns Hopkins University, died suddenly on 
April 16th. 

PROFESSOR J. WILLARD GIBBS, of Yale Uni- 
versity, has been elected an honorary member 
of the London Physical Society. 

THE University of St. Andrews conferred its 
LL.D. on Mr. Alexander Agassiz, of Harvard 
University, in April. Mr. Agassiz returned 
from his visit abroad last week. 

THE Board of Visitors to the U. 8. Naval 
Observatory held its first meeting at Washing- 
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ton last week, with all the members in attend- 
ance. Professor Young, of Princeton Univer- 
sity, was elected Chairman and Professor Stone, 
of the University of Virginia, Secretary. The 
members of the Board were received by Presi- 
dent McKinley. They visited the observatory, 
and held a number of sessions, but the proceed- 
ings have not been made public. 


AT the last meeting of the Rumford Com- 
mittee of the American Academy of Arts and 
Sciences a grant of $300 was awarded to Pro- 
fessor Arthur A. Noyes in aid of a research 
on the effect of high temperatures upon the 
relative conductivity of aqueous salt solutions. 


Dr. W. KARAWAIEW has been appointed 
director of the zoological station at Sebastapol. 


THE Washington Academy of Sciences has 
announced for Wednesday, April 17th, at 8:15 
P. M., a lecture in honor of the National Acad- 
emy of Sciences by Professor Alpheus Hyatt on 
“A New Law of Evolution.’ 


« THE spring lectures before the Royal Insti- 
tute, London, include: Dr. Allen Macfadyen, 
six lectures on ‘Cellular Physiology,’ with 
special ‘reference to the enzymes and fer- 
ments; Professor Dewar, three lectures on the 
‘Chemistry of Carbon’; Professor J. B. 
Farmer, two lectures on the ‘ Biological Char- 
acters of Epiphytic Plants,’ and Mr. J. Y. 
Buchanan, three lectures on ‘Climate, its 
Causes and Effects.’ The Friday evening meet- 
ings will be resumed on April 19th, when a dis- 
course will be delivered by Professor J. J. 
Thomson, on the ‘ Existence of Bodies Smaller 
than Atoms.’ 


As we have already announced, Mr. J. H. H. 
Teall has succeeded Sir Archibald Geikie as 
director-general of the British Geological Sur- 
vey. Nature now announces the following 
further changes in the staff: Mr. H. B. Wood- 
ward to be assistant director (for England and 
Wales), and Mr. John Horne to be assistant 
director (for Scotland); Mr. C. Fox Strangways, 
Mr. Clement Reid and Mr. Aubrey Strahan to 
be district geologists for England and Wales; 
Mr. B. N. Peach and Mr. W. Gunn to be dis- 
trict geologists for Scotland, and Mr. G. W. 
Lamplugh to be district geologist for Ireland, 
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PROFESSOR RUDOLPH VIRCHOW will be eighty 
years old on the 13th of October. When he 
celebrated his seventieth birthday, a fund was 
collected in his honor for the endowment of 
scientific research, and a committee has now 
been appointed to increase this fund as a fur- 
ther testimonial to Germany’s greatest living 
man of science. It js intended that the testi- 
monial shall be international, and a committee 
has been appointed in America consisting of 
Charles A. L. Reed, President of the American 
Medical Association; Henry P. Bowditch, 
President of the Congress of American Physi- 
cians and Surgeons ; William H. Welch, Johns 
Hopkins University ; Robert F. Weir, Presi- 
dent of the New York Academy of Medicine ; 
A. Jacobi, 110 West 34th Street. To Dr. Jacobi, 
who issecretary of the committee, subscriptions 
may be sent, 

THE Geographical Society of Leipzig has 
made the first award of its Edward Vogel gold 
medal to Professor Schweinfurth, of Berlin. 
The Society has elected as honorary members: 
Professor Penck, of Vienna; Professor von den 
Steiner, of Berlin, and Dr. Alph-Stuebel, of 
Dresden. 

Kine EpwArpD has consented to become 
patron of the Royal Institution, London. 


PROFESSOR BRANNER, of the University of 
California, has sent us an extract from the 
Southern Cross, a newspaper published at Buenos 
Ayres, which gives a description of the unveil- 
ing of a monument in honor of the geologist, 
Burmeister, lately director of the National 
Museum in Calle, Peru. The monument is the 
work of the German sculptor, Aigner, and was 
erected by public subscription at a cost of $12,- 
000. The statue, which is of marble on a large 
pedestal, represents Burmeister seated, hold- 
ing a mineralogical specimen in his right hand. 
Commemorative addresses were made by the 
minister of public instruction and others. 


WE record with much regret the death of 
Dr. William Jay Youmans, which occurred on 
April 10th, at Mt. Vernon, at the age of sixty- 
two years. Dr. Youmans, after a thorough 
education in science and medicine, joined his 
brother in the establishment of the Popular 
Science Monthly in 1872, and was editor-in-chief 
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of that journal after the death of his brother in 
1887, until last year. In the editorship of the 
Monthly and in many other directions Dr. You- 
mans did much for the diffusion and advance- 
ment of science in America. 


WE also regret to record the death of Pro- 
fessor John Thomas Duffield, for more than 
forty years professor of mathematics in Prince- 
ton University. He was born in Pennsyl- 
vania in 1823, and graduated from Princeton 
College in 1841, where he was first appointed 
tutor. in Greek and in 1847 adjunct professor of 
mathematics. Dr. Duffield was the author of 
various publications on religious and mathe- 
matical subjects. 


Mr. ARTHUR COPPEN JONES died, at Davos, on 
March 8th, at the age of thirty-five years. Mr. 
Jones studied under Huxley at the Royal 
School of Mines, but was compelled to go to 
the Engadine when only 20 years old, owing 
-to an attack of tuberculosis. When his health 
improyed, he studied bacteriology and was the 
author of a paper advocating the view that the 
tubercle bacillus is a fungus. He translated 
Fischer’s ‘ Structure and Function of Bacteria,’ 
recently issued from the Clarendon Press. 


Dr, FRANZ MELDE, professor of physics in 
the University at Marburg, died on March 16th 
at the age of sixty-eight years. 

Mrs. EMMA FLOWER TAYLOR, daughter of 
the late Roswell P. Flower, has given $60,000 
to Watertown, N. Y., for a public library in 
memory of her father. 

THE committee, appointed by the Interna- 
tional Congress of Geologists on the 25th, of 
August last, has announced as the subject pro- 
posed for the Spendiaroff prize for 1903 ‘A 
Critical Review of the Methods of Classification 
of Rocks’ (Revue critique des méthodes de 
classification des roches). The value of the 
prize is 456 roubles or about $240. Manuscripts 
should be addressed to M. Charles Barrois, 
secrétaire général du Congrés Géologique In- 
ternational, 62, boulevard Saint Michel, Paris. 
At least two copies of papers submitted in com- 
petition are required, and they should be sent, 
at the latest, a year before the next session of 
the Congress in 1903, 


PrRorressor Topp writes from Port Said on 
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March 25th, stating that the expedition sent 
from Amberst College under his direction to 
observe the eclipse of the sun in the Dutch 
East Indies, has reached that point two days 
ahead of his ephemeris and should be in Singa- 
pore on or before April 15th. .The station for 
this observation of the eclipse is likely to be 
the little island of Sinkop, one of the lesser 
dependencies of the Sultan of Rhiow, about a 
day’s journey southeast of Singapore. In ad- 
dition to Professor Todd’s apparatus for pho- 
tographing the corona, which is partly auto- 
matic, Dr. Wright, of Yale, has provided an 
equipment of apparatus for determining the 
photographic polarization of the corona. ; 

AN expedition to Samoa and the Pacific 
Islands for the study of mosquitoes in relation 
to the diseases which they bear has been 
planned at the instance of Dr. Patrick Manson. 
The sum of $5,000 has been subscribed anony- 
mously and it is hoped that the British Govern- 
ment will assist. The Lancet states that here 
the investigators would set themselves to study 
the local mosquito, and, having obtained full 
knowledge of its habits, they would proceed to 
investigate the mosquitoes of an island in which 
malaria is endemic. They are then to convey 
the anopheles from the malarial to the non- 
malarial island and to endeavor there to breed 
the anopheles under laboratory conditions. In 


the aquarium thus formed there would be in- 


troduced certain plants and animals which are 
apparently peculiar to Samoa with the view to 
discover, in one or another of these, something 
antagonistic to the anopheles. The experiment 
would then be repeated under conditions as 
nearly natural as might be possible. Dr. Man- 
son hopes that by this means there may be dis- 
covered a something which is hostile to the 
anopheles, and which may be subsequently 
turned to good account by being introduced 
into islands and localities where malaria is 
epidemic. The Pacific islands are suggested 
by Dr. Manson from the fact that they also 
afford unique opportunities for the study of. 
filariasis and elephantiasis. In many of the 
islands this latter disease attacks from 20 to 50 
per cent. of the population, and in others 
filariasis attacks from 30 to 60 per cent. But 
there are also small islands with populations of 
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from 200 to 300 in which elephantiasis is 
alleged not to exist, while there are other is- 
lands, equally small in population, where al- 
most every individual is affected. 


THE Princeton Alumni Weekly states that 
another geological expedition to the far West is 
projected for next summer, for the purpose of 
adding to the very valuable collections already 


in ‘the university museums, a large part of 


which have been gathered by this means during 
the last twenty-five years. Ten or a dozen 
upper classmen are expected to compose the 
party, besides Dr. M. S. Farr, ’92, the new 
curator of vertebrate paleontology, who will be 
in command, since Professor W. B. Scott, ’77, 
who has led so many of these expeditions, ex- 
pects to be in South America next summer. 
Southern Montana will be the principal field of 
exploration, though, after two months of re- 
search, the party will have a pleasure trip of 
two or three weeks in the Yellowstone National 
Park. Dr. Farr expects to go out to Montana 
about the middle of May to make the arrange- 
ments, the other members of the party follow- 
ing after commencement. 


THE American Physical Society will hold its 
next meeting in New York City, on April 27th. 
The program committee is Professors J. S. 
Ames, M. J. Pupin and Ernest Merritt. 


THE Secretary of the National Educational 
Association, Mr. Erwin Shepard, has sent out 
a notice stating that the arrangements for the 
fortieth annual convention at Detroit next July 
are progressing satisfactorily. The hotels have 
agreed not to advance their rates and accom- 
modations for ten thousand teachers are being 
secured in private houses. The official pro- 
gram will be issued on May Ist. 


THE eighteenth annual meeting of the Amer- 
ican Climatological Association will be held at 
Niagara Falls on May 30th and 31st and June 
1st. The program includes a special discussion 
on the home treatment of tuberculosis. 

THE Congrés des Sociétés Savantes held last 
week its annual conference at Nancy. Various 
geological and archeological explorations have 
been arranged to follow the Congress. 


THE inaugural meeting of a society for the 
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study of psychology by experimental methods 
was held in London on April 16th. 


THe Anatomical Society of Great Britain 
and Ireland will hold its summer meeting at 
Leeds on July 5th and 6th. 


THE spring meeting of the Iron and Steel 
Institute of Great Britain will be held on Wed- 
nesday and Thursday, May 8th and 9th, at the 
Institution of Civil Engineers, London. The 
retiring president, Sir William Roberts-Austen, 
will introduce the president-elect, Mr. William 
Whitwell, who will deliver an inaugural address. 
The Bessemer Gold Medal for 1901 will be pre- 
sented to Mr. J. E. Stead. The autumn meet- 
ing of the Institute will be held in Glasgow on 
September 3d and following days. 


THE U.S. Fish Commission will make an elab- 
orate exhibit at the Buffalo Exposition, and this 
is now being arranged by Mr. W. de C. Ravenel, 
assistant in charge of the division of Fish Cul- 
ture. There are to be fifty tanks containing 
fresh and salt water fishes shown as nearly as 
possible in their natural surroundings. Hatch- 
eries will be in operation throughout the entire 
summer. There will also be a full exhibit of 
methods of fishing and of the products of fish- 
eries, including the secondary products, such 
as oil, shells, skins, ete. 


WE learn from the British Medical Journal 
that the Institute of Tropical Medicine estab- 
lished by the Senate of Hamburg, with the 
support of the German Empire, will shortly be 
in working order. It is housed in the Old Sea- 
men’s Hospital, Hamburg. The director of 
the Institute is Dr. Nocht, formerly port med- 
ical officer of Hamburg. He did admirable 
service to Hamburg in the cholera epidemic of 
1892. He was formerly a surgeon in the Ger- 
man army, and afterwards worked under Pro- 
fessor Koch in the Institute of Hygiene at 
Berlin. Dr. Nocht has made original researches 
on the parasitology of malaria. He will have 
as his assistant in his new office Dr. Ollwig, 
who accompanied Professor Koch in his tropical 
expedition. 

A MUSEUM of ethnology has been established 
at the University at Breslau, through the efforts 
of Dr. Thilénius, professor of anthropology and 
ethnolog®. 
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In connection with the Munich veterinary 
school, a station has been established for the 
study of the diseases of fishes. 


PLANS for the lion house of the New York 
Zoological Park have been approved by the ex- 
ecutive committee of the Zoological Society. 


Sir JOHN Murray, who has just returned 
from a six months’ expedition to Christmas 
Island, during which he crossed the island from 
end to end—the first occasion on which it has 
been traversed—has made a statement with 
reference to his travels to a representative of 
Reuter’s Agency. Christmas Island, which is 
situated in the Indian Ocean, is 220 miles from 
the nearest land, and is some 12 miles long by 
seven broad. It is covered with dense forest, 
having an area of nearly 50 miles, and the sea 
depth around its shores is between three and 
four miles. There is no good anchorage, but 
only an open roadstead. When Sir John Mur- 
ray was on the island there were 13 whites, in- 
cluding a doctor, chemist and engineer, living 
there with their families, together with 720 
Indian coolies engaged in working the rich 
phosphate deposits. The animals and plants 
on the island are of extreme interest. The 
whole place is overrun with curious red crabs 
as much as 18 inches across. They are excel 
lent tree climbers, and once a year there is a 
regular migration of these crustaceans, who 
travel in bodies like ants, taking 15 days on the 
journey, and returning inland after hatching 
their eggs. There are only five mammals on 
the island, including two species of rat not 
known elsewhere. They are of two colors, 
those on the plateau being brown, while those 
nearer the coast are black, and in order to keep 
them down a number of terriers have been im- 
ported. On the island are also to be found a 
toothless snake and a blind snake much like a 
worm. In exploring the island Sir John Mur- 
ray had to cut a track through the dense forest 
until he reached the central plateau at an alti- 
tude of 1,000 feet, where traveling was not so 
difficult. One night he got lost in the forest, 
and had to subsist on the tops of sago palms, 
which he cut down. The island is under the 
Straits Settlements Government, and a resident 
magistrate has just been despatched thither 
from Singapore, together with an official of the 
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Public Works Department, a scientific commis- 
sion, and a force of police, 35 in all. They will 
select sites for the administrative buildings to 
be erected on the island. The climate is per- 
fect, like a hot English summer, and prior to 
the British annexation no human being is sup- 
posed to have lived on the island. 


THE annual general meeting of the Chemical 
Society was held at Burlington House, London, 
on March 28th. Professor T. E. Thorpe, the 
president, made an address in the course of 
which he said according to the London Times, 
that they were proud to think that the Society, 
in so far as it had administered to the progress 
of chemistry, might have contributed in some 
measure to the luster of the reign which had 
been eminently associated with the spread of 
science. They had never been unmindful of 
what their science owed to the royal family, 
and in particular to the late Prince Consort. 
They entered on the 20th century mustering 
2,368 members, including 33 foreign members. 
Since the last anniversary 182 communications 
had been made to the Society, a number greater 
than that of any preceding year. The volumes 
published in 1900 by the Society contained 
3,758 abstracts of papers, which had appeared 
mainly in continental journals. For some time 
past their sister society in Berlin had had under 
consideration the desirability of establishing, 
with the cooperation of the various chemical 
societies in Europe and America, a uniform 
system of atomic weights. The committee ap- 
pointed by the Society had decided to recom- 
mend that O—16 be taken as the basis of cal- 
culation of atomic weights, and that in assigning 
a number as the atomic weight of any element 
only so many figures should be employed that 
the weight might be regarded as accurately 
known to one unit in that figure. Some dis- 
cussion had taken place with regard to the 
time of the Society’s meetings, and the council 
had decided provisionally to hold the meetings 
during the coming session at 5:30 P. M. on the 
first and third Wednesdays of the month. 
Professor Reynolds J. Emerson was elected 
president for the ensuing year. 

A DESPATCH from New Orleans to the daily 
papers states that the investigation made by 
Professor Beyer for the American Ornithologi- 
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cal Association of the Louisiana Gulf Coast for 
the purpose of stationing wardens to protect 
the sea birds shows that action was not taken 
a@ moment too soon. Professor Beyer found 
that nearly all the breeding places of the birds 
had been destroyed by killing the birds them- 
selves and taking their eggs. Not a trace of 
birds was found on either Brush or Caillou is- 
lands, at one time the home of millions of sea- 
fowl. The same was true of Calumet and Cas- 
telle islands, on which every living thing had 
been killed. A few gulls and hens were found 
left on Timbalier Island, and there are said to 
be a few on Last Island which, however, could 
not be visited on account of the severe weather. 
Wardens were appointed wherever birds were 
found and the fishermen of the neighborhood 
promised to cooperate with the wardens in 
preventing the killing of the birds in the breed- 
ing season and the stealing of eggs. 


THE report of the British Consul at Naples 
for the past year, as summarized in the London 
Times, describes the recent progress of the 
Marine Zoological Station in that city, ‘the 
mother of all similar scientific establishments in 
the world.’ Its progress has continued with 
undiminished activity, and the number of biolo- 
gists of all nationalities who have carried out 
their investigations there has largely increased. 
During the past two years 63 and 71 scientists 
respectively have availed themselves of the op- 
portunities of research afforded by it. Among 
other students at the station there has been a 
regular succession of naval officers sent by the 
Italian, Russian, German and Spanish govern- 
ments for the purpose of undergoing a course of 
training in the commoner methods employed in 
capturing, investigating and preserving marine 
organisms. The work done at the station is 
for the most part of purely scientific interest, 
buta great many of the contributions to science 
are of great and immediate practical value. A 
report of great scientific and economic value 
has been prepared by the Cavaliere Lo Bianco, 
the permanent naturalist attached to the station. 
It contains the results of many years’ assiduous 
study of the seasons of the year at which the 
animals, as distinguished from the plants, which 
inhabit the Bay of Naples, breed. 
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THE Royal Irish Academy has this year taken 
a step, says Nature, which will, it is hoped, 
still further establish its position in Ireland, 
and in the world of sciences and letters in gen- 
eral. It has adopted the principle of the bye- 
laws of the Royal Society of London, respect- 
ing the mode of election of members; the 
council is now empowered to select a number 
of persons, not exceeding twelve, in each year, 
from the list of candidates for membership pro- 
posed, and to recommend these to the body of 
members for election. The members may, at 
the single annual meeting at which elections 
now take place, substitute the name of any 
candidate already proposed for that of any can- 
didate selected by the council; but the number 
of candidates elected must not be greater than 
that fixed by the council for that particular 
year. Changes have been also made in the bye- 
laws so as to provide for the more frequent in- 
troduction of new blood into the council. The 
position of the Royal Irish Academy becomes at 
the same time defined in relation to the other 
great medium of scientific publication and inter- 
course in Dublin, the Royal Dublin Society. 
While the latter, by its objects and foundation, 
must be to a large extent a popular institution, 
performing its important public functions and 
scientific work by the support of an extensive 
body of members, the Royal Irish Academy is 
able, on the other hand, to maintain its mem- 
bership as a distinction, and to attract to itself, 
by this circumstance, those who are mainly 
concerned with the furtherance of research. 

PARTICULARS in regard to the research schol. 
arship founded by Mr. Andrew Carnegie in 
connection with the Iron and steel Institute 
of Great Britain, of which association Mr. Car- 
negie is a vice-president are given in the Lon- 
don Times. For this scholarship Mr. Carnegie 
presented to the institute twenty two $1,000 
Pittsburg, Bessemer and Lake Erie Rail- 
road Company 5-per-cent. debenture bonds, 
the income derived from which will be applied 
to awarding annually one or more scholarships 
of such value as may appear expedient to the 
council of the institute. The awards will be 
made on the recommendation of the coun- 
cil irrespectively of sex or nationality. Can- 
didates, however, must be under 35 years 
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of age, and application must be made on a 
special form to the secretary of the institute be 
fore the end of April in every year. The 
scholarships will be tenable for one year, but 
the council will be at liberty to renew them 
for a further period if thought desirable in- 
stead of proceeding to new elections. The ob- 
ject of this scheme of scholarships is not to 
facilitate ordinary collegiate studies, but to 
enable students who have passed through a 
college curriculum, or have been trained 
in industrial establishments, to conduct re- 
searches in the metallurgy of iron and steel 
and allied subjects, with the view of aiding its 
advance or its application to industry. It is 
suggested that the National Physical Labora- 
tory—on the governing body of which the Iron 
and Steel Institute is represented—would for 
many reasons be a very suitable establishment 
in which such a research could be carried out. 
There is, however, no restriction as to the 
place of research that may be selected, whether 
university, technical school, or works, the 
only absolute condition being that it shall be 
properly equipped for the prosecution of metal- 
lurgical investigations. The results of the re- 
searchs are to be communicated to the Iron and 
Steel Institute in the form of a paper to be sub- 
mitted to the annual general meeting of mem- 
bers. If the paper appears to the council to be 
sufficiently meritorious the author will be 
awarded the Andrew Carnegie gold medal. 
The awarding of the medal in any year, how- 
ever, will not be obligatory, but will depend 
upon a paper of sufficient merit being com- 
municated. 

IN reply to those who have signed a petition 
objecting to the opening of the Edinburgh Mu- 
seum of Science and Art on Sunday afternoons, 
Lord Balfour has written: ‘‘In point of princi- 
ple Iam unable to agree that a visit to a mu- 
seum is a contravention of any divine law. If 
a citizen of Edinburgh may not go to a museum, 
by what right does any one of us enjoy a walk 
in our own or somebody else’s garden? In de- 
ciding the practical question, I think we must 
keep in view the extent of the innocent gratifi- 
cation as well as improvement offered to those 
whose opportunities for both are otherwise 
limited. I believe that in these respects the 
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advantages will be very great as compared with 
the amount of labor involved. Having regard 
to this, and bearing in mind the resolution of 
the House of Commons, I had but little diffi- 
culty in coming to the conclusion that it was 
my duty to decide the question of Sunday open- 
ing in the case of the Edinburgh Museum in 
the way I have done. I did not arrive at that 
conclusion without careful and anxious consid- 
eration, and I cannot hold out any hope that it 
will be reconsidered unless and until experience 
of its working in Edinburgh supplies proof that 
slight use is made of the opportunity offered or 
that its consequences are in some way detri- 
mental to the public interests.’’ 

UNIVERSITY AND EDUCATIONAL NEWS. 

By the will of the late Mrs. Josephine L. 
Newcomb, Tulane University will receive a 
large sum, said to be $2,000,000, for the Sophie 
Newcomb College for Women. 


Mrs. P. D. ARMouR and her son Mv. J. 
Ogden Armour have given $1,000,000 to the 
Armour Institute, Chicago. This endowment 
will be used, it is said, to extend the work of 
the Institute in the direction of electrical en- 
gineering and chemistry. 

THE daily papers report that the endowment 
fund of $1,000,000 for the Johns Hopkins Uni- 
versity has been practically collected and that 
the donors will be announced on May Ist. It 
is also said that President Gilman’s successor 
will be announced at that time. 


Mr. JoHN B. GILFELLAN, of Minneapolis, 
has given the University $50,000 for the assist- 
ance of poor students. 

CREIGHTON UNIVERSITY at Omaha, Nebr., 
has received $75,000 from Mr. John A. Creigh- 
ton for a new building. j 

THE Board of Regents of the University of 
Minnesota has approved the recommendation 
of the faculties abolishing the degrees of bachelor 
of philosophy and bachelor of science, the de- 
gree of bachelor of arts being hereafter given 
for all liberal studies. 

Miss LAuRA D. Grit will be installed as 
Dean of Barnard College on May Ist. <A gift 
of $5,000 to the College from Mr. Jefferson 
Seligman has been announced. 


more NCE 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE 
OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


EDITORIAL CoMMITTEE : 8. NEwcomsB, Mathematics; R. 8. WooDWARD, Mechanics; E. C. PICKERING, 
Astronomy ; T. C. MENDENHALL, Physics ; R. H. THURSTON, Engineering ; IRA REMSEN, Chemistry ; 
JOSEPH LE ConTE, Geology ; W. M. Davis, Physiography ; HENRY F. OsBoRN, Paleontology ; 

W. K. Brooks, C. HART MERRIAM, Zoology ; S. H. ScuDDER, Entomology ; C. E. BESSEY, 

N. L. Brirron, Botany; C. S. Minot, Embryology, Histology ; H. P. BownpitTcH, 


Physiology; J. 8S. BILLINGS, 


Hygiene ; 


WILLIAM H. WELCH, Pathology ; 


J. MCKEEN CATTELL, Psychology ; J. W. POWELL, Anthropology. 


Frrpay, Aprit 26, 1901. 


CONTENTS : 
Convocation Weelt........ccsccsecccesscevcnsenensencsesveees 
The National Academy of Sciences 
The Social Service of Science: PROFESSOR WIL- 


LIAM HARMON NORTON .........0....0000seeeeeeeeees 644 
The Gravity Measures of Europe and of the United 

States: DR. JOHN F. HAYFORD..........2.00:.0008 654 
The American Institute of Electrical Engineers: 

VWi¥o (Ch ASRDIRIDT ES) ncos00 0050 psacanoss5cconoD550qn0R005000 655 
Scientific Books :— 


Kolliker’s Erinnerung aus meinen Leben: PRO- 
FESSOR CHARLES S. MINOT. Eckstorm’s Bird 
Book, and Woodpeckers: C. F. B. Stillman’s 
Engineering Chemistry: PROFESSOR W. A. 


Noyes. Classen’s Method of Analytical Chem- 
istry : PROFESSOR H. P. TALBOT..............-.2.+ 657 
Scientific Journals and Articles.........0.cs.00ceeeeese0ee 661 


Societies and Academies :— 
Section of Anthropology and Psychology of the 
New York Academy of Sciences: DR. R. 8. 
WooDWworRtH. Geological Society of Washington: 
Dr. F. L. RANSOME and DAVID WHITE. Chem- 
ical Society of Washington: Dr. L. S. MuNson. 
Philosophical Society of Washington: C. K. 
WEAD, JOHN F. HAYFORD. Anthropological 
Society of Washington: DR. WALTER HouauH. 
The Academy of Science of St. Lowis : PROFESSOR 
WILLIAM TRELEASE. The Elisha Mitchell Scien- 
tific Society: PROFESSOR CHAS. BASKERVILLE 662 
Discussion and Correspondence :— 
Oil in Texas: PROFESSOR G. D. HARRIS. Dis- 
claimer No. 2: PROFESSOR H. F. BUCHNER 
PANN © REGE RS ester taelslesete tate meeisensseeeteetetseteeraces 666 
Shorter Articles :— 
The Development of the Pollen Tube and Fertiliza- 


tion in Pines: MARGARET C. FERGUSON......... 668 
Notes on Entomology: NATHAN BANKS............. 668 
Working of Patents Acts: PROFESSOR R. H. 

MENU SLO Nie. - sarc es)sincsssssvecedeteeecec seacesonsnesesiews 669 
A Mineral Survey of Texas: PROFESSOR FRED- 

TORIC) VAY (STEN IN ID)Scoccoacocoopea so nace nonoapanoDeHceenoD 671 
Proposed Survey of the Antiquities of Michigan...... 672 
The Davenport Academy of Science.......+++02.0.s0-e00e 672 
The Statistical Study of Biological Problems.......... 673 
The School of Pedagogy of New York University...... 674 
Scientific Notes and News .........-+2.sesreceeeeecsseoeens vis) 


University and Educational News ......5..» 


CONVOCATION WEEK. 

TuE action of the Association of American 
Universities recommending the adoption of 
a ‘convocation week’ to permit learned 
societies to hold their meetings at some 
other period than during the summer vaca- 
tion has already been reported in these 
columns. The action was taken in conse- 
quence of the request made officially to the 
Association by the committee appointed by 
the American Association for the Advance- 
ment of Science. The vote determining 
the recommendation was unanimous, and 
has now been reported formally to the four- 
teen universities which are members of the 
Association making the recommendation. 
The next step must be the adoption of 
the plan by our higher educational institu- 
It is therefore desirable that all 


scientific men should understand the proj- 


tions. 


ect, which may properly claim universal 
support. 

The week proposed is that in which 
January ist falls. In some universities, 
as for example Yale, this week is already 
included in the regular vacation, so that 
for them no change is involved. Many 
universities have already a vacation be- 


ginning just before Christmas and extend- 
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ing to the second or third of the following 
January. For them the changes will be 
slight. 
three days involved cannot, in the opinion 


In those cases in which the two or 


of those deciding, be spared, it will prob- 
ably be practicable to shorten correspond- 
ingly one or more of the vacations at other 
periods of the year. As regards the few 
colleges and technical schools which do 
not have the usual Christmas vacation, it 
may be suggested that it will suffice to vote 
to grant leave of absence during convoca- 
tion week to those who desire to attend 
the society meetings, and perhaps later, 
when the ‘week’ has an assured and 
clearly permanent place these institutions, 
will conform to what will then be a recog- 
nized as a prevailing custom. 

Columbia University has the honorable 
distinction of being the first to adopt the im- 
portant innovation, and has already changed 
its calendar for 1901-1902, setting free the 
week of January first for convocation pur- 
poses. It is expected that several other 
universities also will soon announce their 
adherence to the plan, and it is hoped that 
in a short time the majority of American 
and Canadian universities will adopt the 
recommendation under consideration. 

The reasons for asking for the estab- 
lishment of a convocation week are obvious, 
since they are the direct outcome of condi- 
tions and experiences which are distinct- 
ively American and are familiar to all. 

The general proposition that annual 
meetings of scientific men are desirable re- 
quires no demonstration. Every one real- 
izes that, after remaining a long time within 
the circle of his own university, it is im- 
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mensely stimulating to meet with a number 
of other men, pursuing the same branch of. 
science. Moreover, the oral presentation 
of the results of investigation has certain 
real advantages over the written form, 
while the informal discussions at meetings 
are frequently worth more than the whole 
cost and trouble of attendance. The gain 
in these ways and many others is so great 
for the professors that it must be consid- 
ered an important part of sound university 
policy to encourage and promote attendance 
at scientific meetings, since thereby a uni- 
versity can easily, and often greatly, in- 
crease the value of its teaching staff. 

It is to be recalled next that attempts to 
hold meetings in summer time encounter 
difficulties so serious that such attempts 
are and can be only partially successful. 
It is the conviction that this difficulty is 
great and without remedy which has led 
the American Association for the Advance- 
ment of Science to wish to change its time 
It ac- 
cordingly appointed a committee to take 
necessary action for this purpose. The 
committee, of which Dr. Minot is chairman 


of meeting to the winter season. 


and Professor Cattell secretary, is consti- 
tuted by Charles S. Minot, President-Elect ; 
R. 8. Woodward, President ; L.O. Howard, 
Permanent Secretary; EH. L. Nichols and 
J. McK. Cattell. 

The tropical character of the American 
summer has led to the gradual extension 
of the national custom of scattering to 
mountain, seashore and country, and those 
connected with Universities utilize the long 
vacation to settle down in a summer home, 
from which it is more than difficult to en- 
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tice them. It must be further remembered 
that all those whose studies are with na- 
ture—the geologists, botanists, zoologists, 
anthropologists and others—use the sum- 
mer for their expeditions, so that for many 
of them attendance at summer meetings is 
impossible. 

On the other hand, there has grown up 
within the last dozen or fifteen years the 
custom of holding meetings of learned 
societies during the brief Christmas holi- 
days. ‘The first society to adopt this time 
for its gathering was the American Society 
of Naturalists, which held its first Decem- 
ber meeting in New York, in 1883. Since 
then a number of other societies, more or 
less national in scope, have been formed 
and hold their meetings during the same 
period. We may mention among scientific 
societies the following : 


The American Society of Naturalists. 

The American Morphological Society. 

The Association of American A natomists. 

The American Bacteriological Society. 

The American Physiological Society. 

The American Psychological Association. 

The American Folklore Society. 

The American Society of Plant Morphology and 
Physiology. 

The Anthropological Section of the American As- 
sociation. 

The Geological Society of America. 

The American Chemical Society. 

The American Mathematical Society. 

The American Physical Society. 


All these societies, we think, without ex- 
ception, have found from experience that the 
Christmas holidays are a convenient time 
for their meetings, except in one respect— 
that the time is too short, especially when 
Christmas day falls on a Wednesday or 
Thursday, for then Sunday falling half way 
between Christmas and New Year, it is 
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impracticable to get more than two days 
for a meeting, and two days, as we have all 
learned, is far too brief a time for our needs. 

These circumstances point obviously to 
the lengthening of the Christmas vacation 
past New Year as the remedy, hence the 
selection of the week in which the first of 


January falls as ‘ convocation week.’ 


Should the proposition be carried out, it 
will afford an opportunity for the elevation 
of science in America of inestimable value 
and will be a contribution to the advance- 
ment of learning in all its branches, well 
worthy to initiate the progress of the new 
century. : 


THE NATIONAL ACADEMY OF SCIENCES. 

THE annual stated session of the National 
Academy of Sciences was held in Washing- 
ton, April 16 to 18 inclusive. The follow- 
ing papers were read : 

‘The Climatology of the Isthmus of Panama’: 
Henry L. ABBOT. 

‘The Effects of Secular Cooling and Meteoric Dust 
on the Length of the Terrestial Day’: R. S. Woop- 
WARD. 

‘The Use of Formule in demonstrating the Rela- 
tions of the Life History of an Individual to the Evo- 
lution of its Group’: ALPHEUS HY ATT. 

‘ Axtificial Parthenogenesis and its Relation to Nor- 
mal Fertilization’: E. B. WILSON. 

‘Simultaneous Volumetric and Electric Gradua- 
tion of the Condensation Tube’: CARL BARUS. 

‘Table of Results of an Experimental Enquiry re- 
garding the Nutritive Action of Alcohol, prepared by 
Professor W. O. Atwater, of Middletown, Conn.’ : 
Presented by J. S. BILLINGS. 

‘The Significance of the Dissimilar Limbs of the 
Ornithopodous Dinosaurs’: THEO. GILL. 

‘The Place of Mind in Nature’: J. W. POWELL. 

‘The Foundation of Mind’: J. W. POWELL. 

‘Conditions Affecting the Fertility of Sheep and 
the Sex of their Offspring’: ALEXANDER GRAHAM 
BELL. : 

‘The New Spectrum ’: S. P. LANGLEY. 


Mr. Alexander Agassiz, of Cambridge, 
Mass., was elected president of the Acad- 
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emy; Professer Ira Remsen, Baltimore, 
Md., foreign secretary ; Mr. Arnold Hague, 
Washington, D. C., home secretary—each 
for a term of six years. The following 
were elected additional members of the 
council for the ensuing year: J.S. Billings, 
G. J. Brush, H. P. Bowditch, Arnold 
Hague, Simon Newcomb, L. P. Langley. 
Five new members were elected as fol- 


lows: 

George F. Becker, U.S. Geological Survey, Wash- 
ington, D. C. 

J. McKeen Cattell, Professor of Psychology, Co- 
lumbia University, New York City. 

Eliakim H. Moore, Professor of Mathematics, Uni- 
versity of Chicago, Chicago, Ill. 

Edward L. Nichols, Professor of Physics, Cornell 
University, Ithaca, N. Y. 

T. Mitchell Prudden, Professor of Pathology, Col- 
lege of Physicians and Surgeons, Columbia Univer- 
sity. 

The following were elected foreign asso- 
ciates : 


J. Janssen, Director of the Observatoire d’ Astron- 
omie Physique, Meudon, France. 

Mr. Loewy, Director of the Observatoire de Paris, 
Paris. 

E. Bornet, of the Section of Botany of the Paris 
Academy of Sciences. 

Hugo Kronecker, Professor of Physiology in the 
University of Bern. 

A. Cornu, Professor of Physics, Ecole polytech- 
nique, Paris. 

F. Kohlrausch, Professor of Physics at the Univer- 
sity of Berlin. 

Sir Archibald Geikie, recently Director of the Geo- 
logical Survey of Great Britain. 

J. H. van’t Hoff, Professor of Chemistry in the 
University of Berlin. 


The Henry Draper medal was awarded 


to Sir William Huggins, of London, for his- 


investigations in astronomical physics. 


THE SOCIAL SERVICE OF SCIENCE.* 
Tue extent to which society may be con- 
sidered as an organism is still, | understand, 
a matter of controversy with sociologists, 
but without awaiting its adjudication, we 


*Address of the retiring President, Iowa Academy 
of Science. Des Moines, December 26, 1900. 
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may surely make use of a simile as ancient 
as that of the Apostle who spoke of in- 
dividual Christians as members of one body, 
or as that of the wise old Roman who 
taught the mutinous plebs the parable of 
the body politic, all of whose members were 
nourished by the well-fed patrician belly, 
and consider together this evening the 
special function of science in the body social. 

It may at least supply a conyenient 
means of classifying the various services of 
science to the common weal, if we con- 
sider it not as a distinct corporal mem- 
ber, but rather as a growth force, ever 
accelerating the evolution of society, pro- 
viding it with organs of defense, increasing 
its muscular energy, and perfecting its 
systems of circulation and communication. 
And if to these services we add the reaction 
upon the social mind of the physical 
environment which science has provided, 
and the direct influence of scientific truth, 
we shall then have sketched at least the 
main functions of science in social evolution. 

Among the first services to society which 
our biologic analogues suggest is that of 
defense. Under the growth force of science 
the body social has accomplished an evyo- 
lution similar to that which brought the 
vertebrates, assumed to have been at first 
naked and defenseless, to the stage of the 
armored fishes of the Devonian, and which 
in the Tertiary changed tooth to tusk, nail 
to claw, and frontal boss to horn and antler. 

Prescientific society was destroyed large- 
ly because it had attained no adequate 
means of defense. It is safe to say that 
had the Roman Jegionaries been equipped 
with Maxims and Mausers, the episode of 
the Hun and Vandal invasions of Southern 
Europe would have been indefinitely post- 
poned. 

Modern society, which science has armed 
with the most terrible of death-dealing 
weapons, whose explosives are brought from 
the laboratory of the chemist, whose im- 
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mense guns are fired at ranges which re- 
quire the rotation of the earth to be taken 
into account, and with a precision which 
considers the difference in density of the 
air at the top and at the bottom of the bore, 
whose war ships are armored with the latest 
discoveries of metallurgy, their turrets 
turned and their guns loaded and trained 
by the electric current, and their evolutions 
directed by invisible vibrations of ether— 
surely a society thus armed has nothing to 
fear from any barbarian peril, be it yellow 
or be it black. 

Civilization. is safeguarded by science not 
only from the irruption of savage hordes, 
but also from the invasion of disease, from 
such epidemics as that which in the middle 
of the 14th century swept away more than 
half the population of England, and twenty- 
five millions of people in Europe. To-day 
when the plague appears in San Francisco or 
in London, it excites little more alarm than 
Gibraltar would feel at the assault of the 
Moor. By the simple remedy of vaccina- 
tion science has saved in each generation 
of the century more lives, it is said, than 
were lost in all the wars of Napoleon. 
Among civilized nations within the last 
five centuries the death rate has been so 
lowered that the average duration of human 
life has nearly doubled. Medicine no 
longer attacks disease with charm, exorcism 
and nostrum ; she obtains her weapons from 
the armory of science. From chemistry 
‘she brings a pure materia medica, new com- 
pounds, new processes, new methods of 
diagnosis, and anesthetics which have made 
surgery painless. From physics she ob- 
tains the appliances of electro-therapeutics, 
a delicate cautery, and the Rontgen ray, 
used by physicians in almost every town 
of size in lowa within less than half a de- 
cade of its discovery. 

The debt of the healing art to the sci- 
ences of the biologic group is so vast that I 
will select but one, bacteriology, for illus- 
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tration. It is to no lucky chance that the 
discovery is due of man’s most subtle and 
deadly foes, the bacteria. The work of 
Pasteur, the pioneer, and of his illustrious 
followers, is marked by the most thorough 
and painstaking investigation, and the most 
searching and rigid tests. It is by the ap- 
plication of the scientific method that the 
enemy has been unmasked, his ambuscades 
and chosen places for assault discovered 
and rational methods for his destruction 
demonstrated. It is men of science who 
have organized the victory of medicine to- 
day over diphtheria, rabies and the plague, 
over the venom of the snake and all the 
diseases to which serum therapathy is suc- 
cessfully applied. And where the bac- 
teriologist cannot as yet supply a specific 
for disease, he can often point the way to 
its prevention. When the access to the 
human system of the germs of typhoid and 
cholera by drinking water is demonstrated, 
Hamburg builds its filter beds at a cost of 
$2,280,000 and Chicago expends $33,000,- 
000 upon the drainage canal. And so with 
the great white plague, tubercular con- 
sumption. Science has proved the lurking 
places of the contagium in the sputum, and 
its carriage in the air we breathe, and rein- 
forced by the high moral sense of our 
people, she is fast making it as impossible 
for the consumptive to spit on the pave- 
ment unhindered as for the smallpox 
patient to walk unarrested down our 
streets. 

And who can estimate the number of 
lives now saved in each generation by 
aseptic surgery? So long as putrefaction 
was held, as by Liebig, to be due to the 
action of the oxygen of the air, no remedy 
for it could be suggested ; but when once its 
bacterial origin was proved, the step was 
inevitable to those precautions which have 
rendered safe and successful the ene TOE 
operations of modern surgery. 

Micro-biology extends her gis also over 
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the herds and crops of man. She destroys 
the insect enemies of our grain fields and 
protects vine and fruit tree from blight and 
mildew. She saves the silk-worms of 
Europe from the plague threatening their 
destruction, and the flocks and herds of 
America from some of their most destruc- 
tive diseases. 

Thus science performs a service to society 
incalculable inits value. It defends it from 
foes both within and without the gates. It 
prolongs life, assuages pain, lessens disease 
and makes death a euthanasy. So notable 
have been its victories during the century 
that we may almost prophesy the coming 
of the time when the only deadly bacillus 
remaining will be that as yet undescribed 
species, bacillus senectutis, or at least when 
only sufficient disease will be left on earth 
to provide for a speedy and beneficent extir- 
pation of the unfit. 

Viewing organic evolution from the angle 
of the physicist and considering the animal 
body simply as a machine for the trans- 
formation of potential into kinetic energy, 
the secular process sums itself up in the pro- 
duction of better and better machines. 
From the fish of the early Paleozoic, on to 
the amphibians of the Carboniferous, the 
reptiles of the Mesozoic, and the mammals 
of the Tertiary and of the present, we have 
a series of higher and higher organisms, 
each capable of doing more work and better 
work than its predecessors. 

It is possible to construe social evolution 
in the same terms. Primitive society was 
weak. The energy at its disposal was that 
only of the human body, the beast of 
burden, and, to a limited extent, of wind, 
water and flame. So feeble was the ancient 
state in what may be termed its muscula- 
ture, so little could it utilize the forces of 
nature, that it may be compared with a 
stage of organic evolution preceding that 
of the vertebrata, that, let us say, of the 
turbellarian worm, ‘ whose arrangement of 
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muscles,’ biologists tell us, ‘is far from 
economical or effective. ’* 

In comparison modern society may be 
likened to one of the higher mammalia, such 
as the tiger or the elephant, which can not 
only take up from nature the maximum of 
energy, but can also apply it in varied 
movements and a highly complicated con- 
duct. 

Consider the vast stores of energy which 
society has to-day at its disposal. The 
steam power of the United States alone 
equals the day labor of one hundred million 
men. Behind each man, woman and child 
of the nation stands more than one autom- 
aton of steel, with the strength of a man 
but with manifold his capacity for produc- 
tive labor. In carding, for example, fingers 
of steel do in half an hour what the unaided 
workman of a century ago could not have 
accomplished in less than eight months. 
Society finds in machinery a tireless hand 
capable of performing the mightiest and the 
most delicate of tasks with equal ease. It 
strikes with the steam hammer a blow of 
2,000 tons, and it rules the Rowland grating 
with its 48,000 parallel lines to the inch. 

Consider also the new induement of 
energy which science has bestowed upon 
society in the gift of electricity, a power 
capable of the swiftest and most ready 
transmission, of infinite subdivision, and of 
the greatest known intensity of concentra- 
tion. And how varied is its function- 
ing. In mine and quarry it picks and 
drills and fires the blast. At the wharf it 
lifts and loads and carries. In the factory 
it forges, casts, welds and rivets. In the 
home it shines in the most healthful light 
yet made by man. In electrolysis it pro- 
duces a hundred substances of value, such 
as the caustic alkalies, bleaching powder, 
chloroform, the chlorates, and aluminium, 
the metal perhaps to give name to the new 


*J. M. Taylor, ‘Whence and Whither of Man,’ 
Morse Lectures, 1895, N. Y., 1896, p. 47. 
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century. From the refuse of the mine it 
extracts millions of dollars worth of the 
precious metals. It surfaces the common 
metals with those more beautiful and 
precious, and copies infallibly the engraved 
plate of the map and the type-set page. In 
the electric furnace it creates new com- 
pounds, calcium carbide the source of 
acetylene gas, carborundum the abrasive of 
the future, and calcium nitrate, which 
promises a new source of nitrogen to fertil- 
ize and renew exhausted soils everywhere. 
It aids in the synthesis by which the 
chemist builds out of the inorganic the dye, 
the perfume, the essence, and soon perhaps 
the food, which nature builds only by the 
processes of life. Such are some of the 
functions of the new muscular system with 
which electrical science has equipped the 
body social. 

It is not claimed that pure science is the 
only factor in industrial progress. Inven- 
tion, business sagacity, and many other 
causes cooperate. But the work of science 
is essential, fundamental, creative. How 
far unaided invention can go may be seen 
in China. Here is a people once pliant of 
intellect and inventive. As artificers they 
still are given high praise. But Chinese 
invention, destitute of all scientific foun- 
dation, stopped with the fire cracker, the 
movable type and the directive loadstone. 
It could not possibly go on to the Lyddite 
shell, the Hoe printing press, and the com- 
pass of Lord Kelvin. Invention is applied 
science, and as has been well said,"science 
must first exist before it can be applied. 
Between the scientific investigator, the 
‘discoverer of principles, and the inventor 
who applies them, there need be no) ‘jeal- 
ousy. If the last has the popular fame 
and the financial reward of the present, it 
is often to the first that the future be- 
longs, and, inany event, in the words of the 
generous Schley at Santiago ‘There‘is glory 
enough for all.’ And aftewall, why should 
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the name of science be refused to that vast 
body of knowledge, classified and tested, 
which is in daily use in the laboratories of 
the industries of the world. 

But to science even in its most restricted 
sense the debt of society is incalculable. It 
has evoked those good genii, steam and 
electricity. Watt was led to the invention 
of the steam engine, not by a boy’s glance 
at his mother’s tea, kettle, but through the 
discovery by Black of latent heat and after 
two years of profound study of such abstruse 
problems as the specific volume of steam 
and its law of tension under varying temper- 
atures. And the improvements in the 
steam engine, which since the fifties have 
more than doubled the speed of the piston, 
while saving at least one-fourth of the fuel, 
have been made under the guidance. of 
Joule and the mechanical theory of heat. 
In the matter of the advantage of super- 
heated steam and high pressure, theory still 
seems to outrun practice. 

In electricity the mechanic can take 
no important step beyond the scien- 
tific discoverer. How happy was the 
thought which designates the various 
units of electricity by the illustrious 
names of the masters of research: volt, in 
honor of the professor in the University of 
Pavia, who, one hundred years ago, gave 
the world in his crown of cups its first ef- 
fective reservoir of the new power; am- 
pére, the name of the professor of physics 
in the College of France, founder of the 
science of electro-dynamics ; ohm, in mem- 
ory of the professor of experimental physics 
in the University of Munich, discoverer of 
the law of the strength of the electric cur- 
rent; and farad, in honor of the greatest of 
them all, Michael Faraday, professor of 
chemistry in the Institution of England, the 
prince of experimenters, whose researches, 
resulting in the dynamo, connected the in- 
dustries of the world- with the first eco- 
nomical source of electrical energy. 
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Illustrations of the dependence of indus- 
try on pure science are everywhere at hand. 
When, as an amateur in photography, I 
take up a package of eikonogen. or hydro- 
quinon, the label with the name of one of 
the great aniline factories of Germany, at 
Elberfield, Mannheim or Berlin, reminds 
me of the debt of the Farbenfabriken to men 
of research. To the chemist is not only 
due the discovery of my developers, and of 
such other by-products as antipyrine, co- 
caine, saccharine and vanilline; it was he 
who first found in the black amorphous coal 
tar, the former refuse of the gas works, those 
brilliant crystalline dyes which have so 
largely replaced other colors in the dye 
vats of the world. So far as I am aware, 
no monument has been raised to these dis- 
coverers, to Hoffman, Graebe and Lieber- 
mann. In amore telling way industry ac- 
knowledges her debt to pure science when 
a great aniline factory such as that at El- 
berfield employs sixty professional chem- 
ists, and turns the attention of twenty-six 
of them to pure research in discovery of 
new compounds. 

Science has thus given society command 
of energies of the highest efficiency. It has 
made the comforts of .life common and 
cheap, it has lifted from the shoulders of 
labor its heaviest burdens and set free for 
higher social services all who are capable 
of their performance. It is the undimin- 
ishing fountain whence flows the world’s 
material wealth. 

The evolution of the circulatory system 
in the body physiologic suggests a similar 
development in the body social. The proc- 
ess which during the geologic ages slowly 
changed the primitive gastro-vascular cav- 
ity to the perfected circulation of the higher 
animals to-day, which evolved from a simple 
pulsating tube the powerful four-chambered 
heart, may at least serve as a simile to the 
evolution of the distributory or transporta- 
tive system of modern society. So obvious 
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is the analogy that the arteries of commerce 
is a phrase of common parlance. But for 
our purpose it will not be necessary to 
carry the likeness into details, to discrimi- 
nate, aS some ingenious sociologists have 
done, the various organs, such as the capil- 
laries of the body social, or to liken the red 
corpuscles of the blood to the golden discs 
of the circulating medium. Let it suffice 
to show that by the application of the dis- 
coveries of science society has obtained a 
system incomparably rapid and effective for 
the distribution of power, of food and of 
all the products of labor. 

The world is enmeshed by lines of rail- 
way and steamship. They carry the prod- 
ucts of our Iowa farms to western Hurope, to 
South Africa and to China. To our dinner 
tables they bring in return linen from Ire- 
land, porcelain from France, cutlery from 
old England and silverware from New Eng- 
land, meats and fruits from States as distant 
as Texas, California and Florida, spices 
from the East Indies, and beverages from 
Japan and Java and the valley of the 
Amazon. In the United States alone there 
are now in operation nearly 200,000 miles 
of railway carrying each year a billion tons 
of freight and five hundred and fifty millions 
of passengers. 

The carriage of power is accomplished 
at present almost wholly by the transporta- 
tion of fuel. The value of this service may 
be seen by contrast with some railroadless 
country such as China, where, according to 
Colquhon, coal selling at the mine at fifteen 
cents per ton costs as many dollars ten miles 
away. But the future doubtless has in 
store the distribution of power as an article 
of merchandise. The possibility of long- 
distance transmission of electricity has al- 
ready been demonstrated at Niagara, and 
the time may be near when in our cities 
power from coalfield or waterfall may be 
purchased for use in factory and home as 
readily as water or gas to-day. 
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What has been said already of the debt 
of industry to science in the development 
of its motive powers applies here equally in 
transportation. Permit a single illustration 
further of the value of pure science in the 
evolution of the circulatory system. Every 
engineer is aware of the large contribution 
which the steel rail has made to the success 
of the railway. Durable, strong and cheap, 
it has displaced on all our railways the 
weak and short-lived rail of iron. It has 
made possible heavier trains and higher 
speeds. Together with other factors it has 
so cheapened traction that, according to 
Professor J. J. Stevenson, the coal of West 
Virginia is now sold at New York City for 
less than one-fourth the railway freight 
charges of a quarter of a century ago. But 
itis no belittleoment of the laurels of Sir 
Henry Bessemer, the inventor who has 
made all this possible, to point to the fact 
that the success of his process, which, by 
ushering out the Age of Iron, and ushering 
in the Age of Steel, has revolutionized in- 
dustry and touched every home with its 
beneficence, is due not only to his use of 
a great body of facts in the chemistry of 
the metals, but in especial to the utiliza- 
tion by Mushet of the facts regarding the 
influence of manganese and its relation to 
carbon, facts ascertained in the laboratories 
of science and left on record to await their 
use by invention at the proper time. 

The mobility in the social organism so 
largely due to science has had far-reaching 
effects. It stimulates production to the ut- 
most. It opens the markets of the world to 
the products of every worker. Labor has 
itself become mobile, and in the factory raw 
material from distant lands meets operatives 
from across the seas. It is the cause of 
vast migrations, such as that which has 
brought to the United States more than 
nineteen and a quarter million people since 
the opening of steamship routes across the 
Atlantic. It makes impossible in civilized 
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lands such famines as that which in 1878 
in two of thé northern provinces of China 
destroyed more than nine millions of men. 
It opens to the occupation of a single homo- 
geneous civilized commonwealth such vast 
areas as the Mississippi valley. To any such 
it would be as fatal to stop the social cir- 
culation made possible by science, asin a 
limb of the body to ligate the main artery. 
Dense populations can indeed exist wher- 
ever food can be raised in abundance, as on 
the river plains of China, but without the 
modes of distribution introduced by the sci- 
ence of the nineteenth century, they neither 
can be unified into a homogeneous commun- 
ity nor can they be lifted to the levels of 
modern civilization. 

By its systems of circulation which break 
down all barriers, science has brought about 
the supreme crisis in social and political 
evolution. Like the epeirogenic move- 
ments which mark the crises in geologic 
history, which united continents and pre- 
cipitated alien upon indigenous fauna, sci- 
ence has brought civilization and barbarism 
the world over in all their stages to meet in 
a life and death struggle, and offers to the 
fittest the prize of a world-encircling empire. 

The fact that in order to operate the rail- 
way it is necessary to send signals at greater 
speeds than those of moving trains, suggests 
another service of science—the highest ma- 
terial service which it renders the common 
weal. In the telegraph and telephone a 
system is supplied for the almost instanta- 
neous transmission of motor and sensory 
impulses throughout the body politic. In 
general terms we may compare the growth 
of the communicating system of society to 
the development of the nervous system in 
the history of animal life, where the scat- 
tered central cells of nature’s first sketch 
of such a system are later gathered into 
ganglia, and ganglia massed into a brain 
connected with every part of the body by 
ramifying nerve filaments. Of all social 
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organs this seems the most retarded in its 
evolution. In primitive society it is only 
the smallest groups, such as the family and 
the village community, which have a facil- 
ity of communication comparable with that 
of the lowest of the metazoa. In the larger 
groups of the tribe and nation we find a 
stage more advanced than that of the hydra 
only after science has made possible the 
railway post and the telegraph and tele- 
phone. 

That Morse is the inventor of the electric 
telegraph is a statement more veracious 
than that of the Vermont farmer who said 
that everybody knew that Edison invented 
electricity. But the name of the inventor 
of every tool of society is legion. Morse set 
the keystone of the arch, but its voussoirs 
had been built by investigators unknown 
to popular fame in many lands, and even 
the keystone was almost placed in the hands 
of the distinguished inventor by Henry, the 
great physicist. And Oersted, who in 1819 
deflected the magnetic compass by a voltaic 
current in a neighboring wire; Arago, 
whose experiments with iron filings proved 
that this current would generate magnet- 
ism; Ampére with his suggestion of the 
possibility of signaling at a distance by the 
deflection of needles ; Sweiger, who took up 
Oersted’s experiment, and discovered that 
the deflecting force of the current was in- 
creased when the wire was coiled about the 
magnet; Sturgeon, who, making use of 
Arago’s discovery, replaced Sweiger’s mag- 
netic needle with soft iron and thus con- 
structed the first temporary or soft magnet ; 
Henry, who strengthened the electro-mag- 
net and used it with over a mile of wire to 
give signals by tapping a bell—all of these 
men, devoted solely to knowledge for 
knowledge’s sake, are sharers with Morse 
and Vail in the glory of the invention of 
the telegraph. 

And so with wireless telegraphy. In 
Marconi’s hand this invention blazes with 
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a sudden brilliance which attracts the at- 
tention of the world, but the torch has been. 
conveyed to him along the line of many 
runners in the torch race of scientific dis- 
covery. From Clerk Maxwell, who showed 
the analogy between electricity and light; 
from Hertz, with his demonstration of 
electromagnetic waves; from Onesti of 
Fermo, and Branly of Paris, and Lodge 
of London, whose researches produced in 
the coherer an instrument capable of seeing 
such waves ; from these and others the torch 
was passed on to the great inventor whose 
improvements in apparatus made effective 
the discoveries of science. 

In the telephone at least four scientific 
principles are involved—the voltaic cur- 
rent, the interaction of magnetism and elec- 
tricity, the temporary magnet and the mi- 
crophonic action of carbon. Through this 
marvelous invention each master in elec- 
trical science from the time of Galvani who 
has aided in the elucidation of these prin- 
ciples, though dead, yet speaketh. 

Thus we may fairly claim that to science 
is due in large measure the plexus of post, 
telegraph and telephone, by which intel- 
ligenceis flashed throughout the body social 
even more swiftly than along the nerves of 
the body physiologic. And how incalulable 
is the service which science thus renders ! 
Consider the extent of the channels of com- 
munication. The domestic mail service of 
the United States requires each year twenty- 
one million miles of travel. Sixty-four 
years ago the first commercial telegraph 
was built with a length of forty miles. At 
the close of the century there are not less 
than one million miles of telegraph in the 
United States, over which duplex and mul- 
tiplex messages are carried at the same 
time, and the rate of transmission has 
risen to six thousand signals per minute. 
One hundred and seventy thousand miles 
of submarine cables moor coasts, islands 
and continents together. Over one million 
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miles of telephone wires have already been 
strung in our own country. Boston, a 
typical city, measures its electric nerves at 
a total of one hundred and seventy million 
feet, and the radius of audible speech from 
it reached a year since, according to Iles, 
to Duluth, Omaha, Kansas City, Little 
Rock and Montgomery. 

Note the saving of time and energy thus 
accomplished. Without leaving his desk 
the manager of a business is in instant com- 
munication with all his employees, and with 
the business enterprises in his own and 
other cities. The captains of industry are 
thus able to command armies of a size un- 
thought ofa few decades since. So accurate 
and instant are the new motor and sensory 
nerves that the oil refineries, the copper 
mines, the steel mills, almost any industry 
that may be mentioned, can be regimented 
under one control, and an industrial revo- 
lution is accomplishing before our eyes. 

The electric wire with the fast mail and 
the newspaper flash the news of the world 
throughout all civilized countries. When 
our army attacks Santiago or marches on 
Pekin, the public becomes impatient of even 
the interval between the morning and the 
afternoon paper. On the night of a national 
election the American public listens to the 
count of votes in every city and in every 
State. The new discovery of science, the 
new mechanical process, the new remedy 
for disease, are communicated without de- 
lay to the entire world. In commerce local 
prices seek the level of the world market, 
and the entire distributing system is as ef- 
fectively controlled as are the capillaries of 
the animal body by the clutches of the 
nerves. In a theater vast as the whole 
earth we look down on the stage upon which 
is played the never-ending drama of current 
history. 

In a still larger sphere the new organ of 
communication has a reflex on civilization. 
It makes possible self-governing commun- 
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ities stretching from the Atlantic to the 
Pacific and even the federation of the world. 
Bringing Washington face to face with Lon- 
don, Paris and Berlin, and the other cap- 
itals of Kurope, it enables the great powers 
of two continents to arrange without delay 
a concert of action whose message flashes 
round the planet and is carried into effect 
at Tien Tsin and Pekin. In direct contrast 
unscientific China outspreads her bulk like 
some vast insensate vegetal growth. Under 
attack, even at a vital point, she can neither 
mobilize her armies nor even disseminate 
a knowledge of the danger before it is too 
late. 

It has been said by Giddings that objec- 
tively viewed progress is an increasing in- 
tercourse, a multiplication of relationships, 
an advance in material well-being, a growth 
of population, and an evolution of rational 
conduct. Subjectively it is the expansion 
of the consciousness of kind.* 

In all these respects science has been an 
accelerating force in the evolution of soci- 
ety. Increasing food supply by means of 
scientific agriculture, lengthening life by 
the repression of diseases, and introducing 
a thousand new means of livelihood, it has 
made possible the extraordinary recent 
growth of civilized nations. It permits the 
population of Europe to more than double 
since 1800, and enables England, which in 
the seventeenth century men thought too 
small for its scanty population, to support 
more than 38,000,000 people in comparative 
comfort. It lends some encouragement to 
the sanguine prophecy of Albert Bushnell 
Hart that the Mississippi valley will sooner 
or later contain a population of 350,000,000.7 

At the same time science has produced a 
heterogeneity of structure. The scientific 
principle discovered to-day flowers to-mor- 
row in invention and produces the seeds of 

* ‘Principles of Sociology,’ New York, 1896, p. 359. 


{ ‘The Future of the Mississippi Valley,’ Harper’s 
Mag., Vol. 100, p. 419. 
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special arts and crafts. To Volta’s re- 
searches {in his villa on Lake Como five 
million men now employed in the many 
various arts connected with electricity owe 
in a measure their livelihood. In promot- 
ing the development of the complex organs 
of society for the handling of energy, for 
distribution, and for communication, science 
has constantly been a differentiating force. 

By the same means it is accomplishing a 
more and more complete integration. The 
separate life of primitive society, the old 
personal independence, is gone. In the new 
order all social units and aggregations are 
interdependent. Weareall members of one 
body. We must not ignore the purely psy- 
chic factors of social progress, but these alone 
could not maintain the new order apart 
from the physical basis built by science, 
itself a psychic factor. Were this support 
withdrawn, it would seem that over large 
areas now occupied by civilization, society 
must lapse and break into fragments fast 
degenerating into the state of the villages 
of the Russian plain, the scattered com- 
munities of the southern Appalachians or 
even to the pueblos of Arizona. 

As we have spoken of the service of sci- 
ence in promoting the physical well-being 
of society, there remain of Professor Gid- 
dings’s notes of social progress only the 
evolution of rational conduct and the con- 
sciousness of kind. These phenomena are 
involved in the evolution of the social mina. 
Here science acts directly and also by the 
reflex of the social organism. The organic 
unity of society is the ground for the ex- 
pansion of the consciousness of kind. The 
social ties woven by science help to pro- 
duce a wider social sympathy. Under the 
régime of science the barriers of the mark 
break down everywhere to make way for 
the market, and with their downfall the 
provincialism, indifference and hate of once 
separated peoples pass away. Science has 
created, as we have seen, a new physical en- 
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vironment which reacts constantly on the 
social mind, awakening from torpor, stimu- 
lating to greater activity, demanding a 
more alert attention, and a precision and 
swiftness of movement before unknown. 

Still more directly is science creating an 
intellectual milieu whose influence on the 
social mind is as inescapable as is that of cli- 
mate on the physical life. The world of our 
forefathers, how close its confines, how dark 
and shadowy, how uncertain and untrue, 
compared with the illimitable sphere which 
science now fills with her clear light. It 
is a universe, not a multiverse, the new 
world which science apperceives. It is a 
world of law, in which each event has ade- 
quate cause; the expression of one imma- 
nent energy operating across all widths of 
space and throughout all lengths of time, 
without loss or increment, and without 
variableness or shadow of turning; an 
eternal becoming an evolving order which 
comprehends the growth and decay alike 
of solar systems and of the humblest of liv- 
ing creatures. It is of this new world that 
the two master Victorian poets, inspired by 
both the scientific and the religious spirit, 
have written : ; 

All’s law, but all’s love. 


and, 
One God, one law, one element, 


And one far off divine event 
To which the whole creation moves. 


The effect of these new cosmic concep- 
tions of science penetrates every depart- 
ment of learning and every field of life. It 
revolutionizes society. It rationalizes the 
social mind. It has swept to the limbo 
of things that are not the sprites of evil 
which affrighted our forefathers. In this 
science has done a work which neither 
literature nor art nor religion nor ethical 
culture has proved itself able to accomplish. 
It was the pious Melancthon, the gentle 
scholar of the Reformation, who at Heidel- 
burg saw in falling stars only the paths of 
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deceitful devils, and the mandarin to-day, 
learned in all the ethical wisdom of Con- 
fucius, a classical scholar of the finest liter- 
ary taste, still burns his firecrackers at the 
funeral of a friend that he may frighten 
away the pestiferous spirits of evil which 
dog the steps of men through life even to 
the threshold of the world beyond. 

The rationalizing influence of science 
upon civilization needs no illustration to 
one versed in the literatures of the prescien- 
tific ages, to one who has read Plato’s 
‘“Timeens’ or Plutarch’s description of the 
moon. And how preposterous were the 
theories current but a century since, such 
as those which saw in fossils the freak of 
some plastic power in nature or the remains 
of a catastrophe which swept away in a 
flood of waters the very foundations of the 
earth. To-day how rare and how interest- 
ing are such survivals of this almost for- 
gotten time as the Atlantis of Ignatius 
Donnelly ! 

The theory of evolution furnishes one of 
the best examples of the replacement of the 
untruths of the past by truths discovered by 
science, and of their revolutionary effect. 
Since the discovery of the proofs of this 
process, man has come to know himself as 
never before. He understands at last the 
meaning of history and rewrites his texts 
on philology, literature and all social and 
political institutions. He sees, though as 
yet dimly, some solution to the ethical 
problems of sin and evil, and beholds as in 
a panorama the process of his creation. 

It is as yet too soon to see the full effect 
of these new conceptions upon the social 
mind. Science has not yet come toits own 
in education, and the irrational and the 
unreal are far from being wholly banished 
from society. But more and more the care 
of the young is entrusted to science to train, 
as none other can, to be quick of eye, true 
of speech, and rational in thought, to bring 
them face to face with reality and to open 
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to their view the widest and most inspiring 
vistas. Common knowledge is one of the 
strongest social bonds. We meet and touch 
in what we know. The time has been when 
educated men drew together in a common 
knowledge of phrases written in extinct 
languages. To-day they find this rapproche- 
ment, this consciousness of kind, more and 
more in a common training in science. In 
the laboratory they have measured the 
energy of the falling body and studied its 
transformation into sound, heat, light, 
chemism and electricity ; they have tested 
the ray from the hydrogen atom and found 
its vibration the same from the flame on the 
table and in the light of Sirius. They have 
dissected the tissues of life, and have read 
in Nature’s book the life histories of moun- 
tain, river and planet. And thus to-day 
they have attained to that cosmic concep- 
tion, overwhelming in its sublimity, which 
is the best gift of science to man. 

The reward: which science asks for this 
service is the wages of going on; she asks 
for well-equipped laboratories, for longer 
courses of scientific study in schools, for 
the endowment of scientific instruction and 
research. Such foundations as the Law- 
rence Scientific School, the Field Columbian 
Museum, and the Smithsonian Institution 
are examples of appreciation as yet as rare 
as munificent. I am not aware of any such 
in Iowa. When wealth builds the spacious 
laboratory or endows a chair in science in 
any college of the commonwealth, it is but 
rendering to science herown. Each dollar 
earned by railway, telegraph and telephone, 
mine and quarry, mill and factory, farm 
and store, may well pay tithe to science 
which has made these industries possible. 
The gratitude for a life saved by the ap- 
plications of science in modern medicine 
might well be generous. And yet the total 
gifts to scientific instruction in Iowa by 
men of wealth do not exceed $50,000. I 
am aware of the State appropriations to the 
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scientific departments in our State institu- 
tions, and I should be glad to call them 
generous. At least they have given Iowa 
the fame of men whose work in science has 
achieved national recognition. But these 
yearly appropriations, were they many 
times as great, could not supply the place 
of the great gifts, endowments to be for all 
time reservoirs of power transmuted con- 
stantly into the highest social service. It 
is the boast of American democracy that 
by such votive offerings it shows apprecia- 
tion of education, charity and scientific 
research. 

As members of a guild of workers in sci- 
ence, let us be thankful for even the hum- 
blest place. To discover any fact, how- 
ever trivial, to add anything, however 
slight, to the sum of human knowledge, 
this is to shape and dress some stone for the 
building of science, the home and shelter 
of the race. Our contribution may go to 
chink some crevice, or at least some master 
builder may find in it the keystone of an 
arch or the cap stone of a column. But 
whatever its place, if our work was well 
and truly done it abides as a permanent 
service to society. 

Witi1am Harmon Norton. 

CORNELL COLLEGE, MT. VERNON, IA. 


A NEW CONNECTION BETWEEN THE GRAV- 
ITY MEASURES OF EUROPE AND OF 
THE UNITED STATES. 

ABSOLUTE measures of gravity, repeated 
by different observers using different in- 
struments at identical stations, have shown 
comparatively large disagreements. The 
general experience has been that differen- 
tial measures of gravity are much more 
accurate than absolute measures, and there 
has, therefore, been a growing tendency to 
use the differential method rather than the 
absolute method. The results of such dif- 
ferential measures may be reduced to ab- 
solute units either by connecting by the 
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relative measures many stations at which 
absolute measures have been made and 
then making an adjustment to get a mean 
value, or a single determination of the ab- 
solute value of gravity, which is believed 
to be of a much higher degree of accuracy 
than any other, may be used in reduction 
to absolute units. 

These general conditions, especially with 
respect to gravity stations in Europe and 
the United States, led naturally to the 
campaign of differential gravity measures 
earried out by Assistant G. R. Putnam, of 
the Coast and Geodetic Survey, in the 
summer of 1900, under the direction of the 
International Geodetic Association. 

The compact and portable half-second 
differential pendulums known as A4, A5 
and A6, and of the type developed under 
the direction of Dr. T. C. Mendenhall while 
he was superintendent of the Coast and 
Geodetic Survey, were swung at Washing- 
ton in May and again in October, 1900. 
Between these dates they were also swung 
at the Kew University, Greenwich Obser- 
vatory, London Polytechnic Institute, Paris 
Observatory and at Potsdam, Germany, 
and thus served to determine with con- 
siderable accuracy the relative values of 
gravity at these points. Some of the prin- 
cipal previous determinations of gravity 
which have been made at or near these 
stations, and are therefore connected by 
the observations of 1900, are at Washing- 
ton, by Preston in 1889-90, and Defforges 
in 1893; at the Kew Observatory, by Heav- 
iside in 1873-74, by Herschel in 1881-82, by 
Walker in 1888, by Von Sterneck in 1893; at 
Greenwich Observatory, by Von Sterneck in 
18938 ; at the London Polytechnic Institute, 
by Sabine, Kater and Herschel; at the 
Paris Observatory, by Defforges in 1892, 
and Von Sterneck in 1893. At Potsdam 
the observations connect with a most elab- 
orate and painstaking determination of the 
absolute value of gravity which is now in 
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progress under the direction of the Inter- 
national Geodetic Association, and which 
is expected to yield the most reliable value 
ever yet determined in absolute units. 

Other connections of varying degrees of 
accuracy had previously existed between 
these six stations. The new measures fur- 
nish direct connections of a very high de- 
gree of accuracy. These six stations have 
directly or indirectly been connected by 
various observations with nearly all the 
gravity stations of the world. 

The work of deducing from the numerous 
connections between the gravity measures 
of various countries the best absolute 
values of gravity at the many points of ob- 
servation scattered over the whole globe is 
peculiarly the duty of the International 
Geodetic Association, and is being per- 
formed systematically by that organization. 
In this investigation the gravity observa- 
tions of 1900 furnish important new evi- 
dence. 

The special value of these gravity meas- 
ures of 1900 to the Coast and Geodetic 
Survey lies in the fact that they furnish the 
means of.reducing accurately to absolute 
units all the relative measures made in the 
United States with the half-second pendu- 
lums during recent years. These values 
have up to the present time been reduced 
approximately to absolute units by assum- 
ing that the value of gravity at the Coast 
and Geodetic Survey Office is 980.098 dynes. 
This approximate value was adopted in 
1892 and depends upon an absolute deter- 
mination of gravity at Hoboken, N. J., and 
three comparisons of Hoboken with Wash- 
ington by relative measures with three dif- 
ferent sets of pendulums, and finally an 
absolute determination at Washington in 
1889-90. In i894 Mr. Putnam derived 
twenty-nine different values for gravity at 
Washington by utilizing all the connections 
available at that time between Washing- 
ton and various stations at which absolute 
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measures had been made by various ob- 
servers from 1792 to date. The mean of 
these values was 980.107. As the individ- 
ual determinations showed a wide range, 
0.147, the value 980.098 cited above was 
retained. From the relative observations 
of 1900, combined with the preliminary 
published absolute value of gravity at Pots- 
dam from the observations which are still 
in progress, the value of gravity at Wash- 
ington is 980.111. This differs by one part 
in 77,000 from the approximate value 
adopted in 1892, and by only one part in 
250,000 from the mean of the 29 values de- 


duced in 1894. 
JoHn F. Hayrorp. 


THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 

TuHE first conversazione of the Institute 
was held at Columbia University on the 
evening of April 12th. About 1,500 ladies 
and gentlemen attended and enjoyed a most 
pleasing entertainment. Through the 
courtesy of the University authorities every 
facility in the way of space, current supply 
and assistance in preparing exhibits was 
placed at the disposal of the exhibitors, so 
that the many new devices, etc., were shown 
in actual operation. The list of exhibitors 
was long and the character of the apparatus 
extremely varied, as might be expected from 
a function held under the auspices of a 
society which represents the connecting 
link between pure science and commercial 
engineering. Many of the names included 
are well known in scientific circles, but the 
exhibits were in every case novel and have 
created a standard which will tax the 
energies of the Institute to the utmost to 
repeat in future conversaziones. Many 
notable persons were present as guests of the 
Institute, among them President Low and 
numerous professors of Columbia. Presi- 
dent Low was accompanied by Baron von 
Holleben the German Ambassador to this 
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country. Mr. Thomas A. Edison was 
among the distinguished electricians pres- 
ent, while a great number of colleges were 
represented by exhibitors and guests, Vas- 
sar sending a contingent of a dozen students 
interested in natural science. 

Dr. Michael I. Pupin exhibited the 
original apparatus used in developing the 
recent invention for the improvement of 
long-distance land and ocean telephony 
which has recently been bought by the 
American Telephone Company. Mr. Peter 
Cooper Hewitt showed numerous samples 
of his recently invented high efficiency 
lamps. In these lamps mercury vapor is 
used instead of a filament, the lamp consist- 
ing of a long, cylindrical glass tube. At 
the bottom of each is some mercury, from 
which, when the current of electricity has 
passed through it, issues the vapor and a 
most peculiar colored lightis emitted. It 
is half purple, half green. This is a dis- 
advantage, but it can be obviated by the use 
of counteracting colored shades. In aroom 
near the Hewitt lights were the akouphone 
and akoulalion invented by Mr. M. R. 
Hutchison. They are microtelephonic in- 
struments, so constructed as to reproduce 
and intensify sounds and still preserve their 
quality, and many successful experiments 
were made upon deaf mutes, in which they 
were taught many new words during the 
evening. One of the largest lecture rooms 
of the university had been set aside for the 
use of Mr. Nicola Tesla, where he showed 
numerous interesting experiments with 
high-frequency currents. 

Much interest was shown in the exhibit 
of European Nernst lamps, made by Mr. 
William J. Hammer, who also showed 
Weldemar Paulsen’s new telephonograph 
and telegraphone, loaned by Lemvig Fog 
and Emil 8. Hagemann of Copenhagen, 
Denmark. 

These instruments receive telephone mes- 
sages in the absence of the recipient and 
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record them on a kind of magnetic phono- 
graph, which repeats them when the one 
for whom they are intended returns. 

Another exhibit of Mr. Hammer’s was a 
collection of aéronautical pictures, compris- 
ing photographs of Professor §. P. Langley’s 
aerodrome, Sir Hiram §. Maxim’s flying 
machine, Santos-Dumont’s dirigible air- 
ship, and Count Zeppelin’s balloon; to- 
gether with the balloon tests made during 
the Aéronautical Congress, at the Paris 
Exposition of 1900, and by the Aéro Club 
of France. Most of these photographs were 
taken by the exhibitor. Prof. S. P. Lang- 
ley exhibited his latest form of bolometer for 
spectrum analysis and showed many draw- 
ings and diagrams of the principles and 
results obtained. 

Professor W. 8. Franklin exhibited a mag- 
nesia are lamp, an electrolytic lamp on the 
Nernst principle, operating on 1,000 volts. 

Professor Francis C. Crocker showed mag- 
netic liquids, with apparatus in operation for 
showing the magnetic properties of liquids 
and for measuring their permeability, and 
Mr. Martin P. Rice, anew X-ray appara- 
tus employing a modified form of Wehnelt 
interrupter. Radiographing of alternating 
currents was shown in a large room which 
could be darkened at will. The exhibitors 
were Professor Harris J. Ryan and Professor 
J. O. Phelon, and their method secured 
stationary and continuous diagrams of alter- 
nating current values by records made from 
the radiographs of a rapidly rotating cath- 
ode ray, the rotation being caused by the 
action of the current. 

Professor Elihu Thomson had a most in- 
teresting exhibit consisting of a dynamo 
static machine and a new rotary electrical 
apparatus. The former contained a small 
direct-current motor, the windings of which 
were tapped and connected to two rings, 
giving a primary alternating current for the 
operation of a step-up transformer which 
gave a secondary current of about 20,000 
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volts, being capable, however, of regulation 
through a wide range. The tops of the 
alternating current waves of high potential 
obtained from this secondary transformer 
were used to charge a number of glass plate 
condensers in parallel. The rotating frame 
synchronously driven with the motor made 
the connection to the condensers period- 
ically and insynchronism with the alternat- 
ing current. The connection by the rotat- 
ing frame is alternately in parallel and in 
series, the condenser plates being charged to 
15,000 volts with ten in parallel, giving 
150,000 volts when connected in series. 
The machine therefore furnishes from low 
pressure direct current, high potential dis- 
charges of definite polarity at the discharged 
terminals. The new rotary electrical ap- 
paratus consisted of an iron sphere heavily 
electroplated with copper and mounted so 
that it may revolve on any axis or in any 
plane. Surrounding this sphere were three 
coils in planes at right angles to each other. 
By suitably energizing these coils with poly- 
phase current the sphere was made to re- 
volve on any axis or in any direction, thus 
illustrating a three dimension polyphase 
system. This apparatus shows in a very 
satisfactory manner the principles of the 
gyroscope and Bohnenberger sphere. 

Professor Thomson also exhibited an 
aluminum disc mounted on a shaft free to 
rotate, and having applied to it in special 
ways alternating current magnetic fields, 
the rotations of the disc involving interest- 
ing paradoxes which the visitors were asked 
to explain. 

Mr. E. VY. Baillard showed the Parker- 
Baillard bridge for measuring low electrical 
resistances for general work and standardi- 
zation and an ingenious faradmeter for the 
direct measurement of capacity. Some in- 
teresting spark experiments, showing oscil- 
lating discharges occurring rapidly during 
the same half wave, and proving that a short 
circuit in a high potential current containing 
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inductances and capacity ruptures itself in- 
stantly, were shown by Mr. W.S. Andrews 
who also exhibited a luminous aluminum 
cell giving beautiful effects. 

Among the many other exhibits were 
various forms of storage batteries by Mr. 
Elmer A. Sperry, Mr. Herbert Lloyd, Mr. 
A. §. Hubbard and Messrs. Frank Perret, 
J. A. Barrett, and W. H. Meadowcroft. 
Mr. H. R. Palmer showed a fac-simile pic- 
ture telegraph in operation, Mr. Otto T. 
Louis an electric furnace and an ohmmeter. 
A specimen of the standard United States 
Army field telephone and telegraph kit used 
in the Cuban and Philippine campaigns, and 
wireless telegraphy as improved by the 
Government, were in charge of Col. Samuel 


Reber, U.S. A. 
W.C. ANDREWS. 


SCIENTIFIC BOOKS. 

Erinnerungen aus meinem Leben. Von A. K6x- 

LIKER. Leipzig. 1899. 8vo. Pp. x + 399. 

This work of the veteran celebrated histolo- 
gist is much more than an autobiography, since 
it includes a number of original contributions 
to science, with which the anatomist and em- 
bryologist must necessarily acquaint them- 
selves. 

The first part is strictly biographical, giving 
a general account of the author’s life, which 
passed without exciting elements along aca- 
demic paths. Kolliker was born at Zurich, in 
Switzerland, on July 6, 1817, the elder of two 
children. He dwells somewhat upon the recol- 
lections of his boyhood, recalling with pleasure 
a few boyish escapades. He early displayed ~ 
great fondness for nature ; he loved the moun- 
tains and made collections of plants and min- 
erals, and therefore was led naturally to the 
study of medicine. But practice had no al- 
lurements for him, especially since he soon fell 
under the spell of the microscope, as a reveal- 
ing instrument, in the employment of which he 
has spent his long life. In the summer of 1839 
he went to Bonn, hearing there medical lec- 
tures in Latin, and the autumn of the same 
year he passed to Berlin and came under the 
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direct influence of Germany’s greatest mor- 
phologist, Johannes Muller, and of Jacob 
Henle. The latter brought him to the study 
of the microscopic anatomy of the human 
body, and so started him upon the career of in- 
vestigations, which, sixty-two years later, he is 
still pursuing. It is an interesting coincidence 
that Kolliker’s career began in 1839, the very 
year in which Schwann established the cell 
doctrine for animals, so that he has lived 
through the whole period of the application of 
that doctrine to the problems of morphology, 
physiology and pathology, and has, during this 
epoch, achieved the remarkable distinction of 
having contributed more than any other single 
investigator to our knowledge of the cellular 
_ structure of animals. It is difficult to realize 
* Bor many of the fundamental facts of micro- 
“scopic anatomy, even of those which have been 
taught in elementary text-books for forty or 
fifty years, we owe to the discoveries of KG6l- 
liker. 

In 1841, he became assistant to Henle, who 
was then at Zurich. In 1844 he was promoted 
to be professor extraordinarius of physiology. 
The conditions at Zurich were unsatisfactory, 


so that in 1847 he accepted a call to Wurzburg, ‘ 


where he has since remained, for over half a 
century. In 1848 he married Maria Schwarz, 
of Mellingen, in Switzerland. 

The volume gives a list of the celebrations in 
which the author took part, and a list also of 
all the medals, prizes and other honors which 
have been bestowed upon him. There are also 
accounts of his journeys, several of which took 
him to the sea-shore for purposes of research. 
The accounts are chiefly in the form of letters, 
written at the time, and they include a great 
number of interesting impressions of famous 
scientific men which offer valuable material for 
the history of science during the century. 

There are three portraits of the author—that 
which forms the frontispiece is an admirable 
likeness of the handsome and intellectual face. 
Another full-page illustration is a photograph 
of the carved box which was made for the con- 
gratulatory address presented to K6lliker on 
his eightieth birthday. 

The second part of the work enumerates his 
activities as a university teacher and adminis- 
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trator, including the various courses of lectures 
he has delivered. Next follows the annotated 
catalogue of his publications, classified with 
considerable care. The annotations are often 
explanatory of the origin and purposes of the 
separate publications and of the standpoint of 
the author at the time. Other notes define the 
share of an essay in developing and fixing 
scientific conclusions. Finally one encounters, 
apropos of several articles in the catalogue, 
additional new observations recorded, which 
serve to correct and amplify the original 
record. Some of these observations are illus- 
trated by new figures also. In brief, there is - 
scientific matter included, which is here pub- 
lished for the first time. 

Kolliker’s ‘Erinnerungen’ is different in 
many respects from the usual autobiography, 
but is certainly a remarkable contribution to 
the record of the general condition and progress 
of science during the second half of last cen- 
tury. CHARLES 8. Minot. 


The Bird Book. By FANNIE HARDY ECKSTORM. fp 


Boston: D. C. Heath & Co. 1901. 12mo. Pp/ 
xii 276; 24 pls., map, and 31 figs. in text. 


STORM. With Illustrations. Boston and New 

York: Houghton, Mifflin & Co. 1901. 12mo., 

pp. viii + 182; 5 col. pls., 21 figs. in text. — 

The time was, not many decades ago, when 
the young student of ornithology was, of neces- 
sity, self-taught, learning almost wholly by his 
own unaided observation in the field. Nowa- 
days the demands of a multitude of would-be 
learners for short and easy paths to knowledge 
have led to the making of many books, that 
serve, at least, to show how hard it is for books 
alone to give the beginner the training he 
needs. How to observe carefully and thor- 
oughly, and how to interpret what one sees, 
are not readily learned, except by the hard 
school of experience. 

In these two volumes Mrs. Eckstorm has toa 
remarkable degree succeeded, where some of 
her predecessors have failed, and surely has 
gone far toward accomplishing the seemingly 
impossible. Even abstruse technicalities and 
fundamental biological principles are stated so 
clearly and simply that a child easily may com- 
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prehend them; and the details of bird life are so 
told that the reader cannot fail to gain an idea 
of what things the experienced naturalist looks 
for, and what he sees. 

‘The Bird Book’ is divided into four parts. 
A dozen or so descriptive sketches under the 
title ‘ Water-birds in their Homes,’ are fol- 
lowed by explanations of such matters as the 
structure, mechanism and use of birds’ feet, 
wings and bills, and the adaptation of their dif- 
ferent forms to habits. Then other, more 
philosophical subjects are unfolded, and made 
surprisingly plain, such as the principles of 
classification, the conditions of the struggle for 
existence, distribution and migration ; and the 
concluding chapters are devoted to detailed ac- 
counts of some habits of birds, as ‘How the 
Hawk Hats his Food,’ ‘The Cave Swallow’s 
Changes in Nest-building,’ ‘How the Shrike 
Hunts.’ 

‘The Woodpeckers’ is, in form, more a pop- 
ular monograph of that group of birds. After 
several chapters on the habits of woodpeckers 
in general, five widely distributed and repre- 
sentative North American species are taken up 
in turn, and the characteristics of each dis- 
cussed. Following this, the peculiarities and 
uses of the woodpecker’s bill, foot, tail and 
tongue are studied, and then attention is drawn 
to the modifications of these organs in different 
genera and to their remarkable adaptation to 
the specialized habits of each. The volume is 
concluded by a key for the identification of all 
the North American woodpeckers. 

The books are well written. The style is 
mever dull, and often brilliant. They are 
abundantly and, on the whole, well, illustrated; 
and ‘The Woodpeckers,’ in addition to various 
figures in the text, contains five colored plates. 

It should be added that throughout both 
volumes the author is remarkably successful in 
carrying out their evident underlying purpose 
—not merely to convey information and in- 
spire interest, but to cultivate in the beginner, 
by example rather than precept, a truly scien- 
tific spirit, both in his observations and in his 
deductions. C. F. B. 


Engineering Chemistry, a Manual of Quantitative 


Chemical Analysis for the Use of Students, Chem- 
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ists and Engineers. By THOMAS B. STILLMAN, ’ 

Second edition. Easton, Pa., The Chemical 

Publishing Co. Pp. 22+ 503. Price, $4.50. 

The first edition of this book appeared in 
1897. Its usefulness is indicated by the fact 
that a second edition is required so soon. The 
work seems to be designed to serve several pur- 
poses. The first portion, especially, appears 
to be intended for the use of students beginning 
the subject of quantitative analysis. The ex- 
ercises selected in this portion are satisfactory, 
but the directions lack that careful detail in 
regard to methods of “manipulation and in re- 
gard to the properties of the compounds used 
in analysis, which are so necessary for the 
student who is to acquire any adequate knowl- 
edge of the subject. It may be objected, of 
course, that room could not be found in this 
book for such details. It would seem, how- 
ever, that these exercises at the beginning 
should have been omitted altogether or they 
should have been properly given. 

The chemist or student who has already ac- 
quired a knowledge of analytical methods will 
find very much throughout the book that will 
prove very useful. The subjects discussed 
cover a wide range, the more important being 
the analysis and filtration of water, the analysis 
of coal, gas and other fuels, calorimetry, iron — 
and steel analysis, blast furnace charges, analy- 
sis and tests of cements, analysis of clay, alloys, 
paper, soap, oils, paints and asphalt, pyrome- 
try, electrical units and energy equivalents. 

The writer is well aware of the large amount 
of labor which an author must give to the study 
of the literature of each topic in writing a book 
of this kind, in order to determine what is the 
best present analytical practice, and some mis- 
takes are to be expected. In several cases, 
however, it would seem that better methods or 
more accurate directions might have been easily 
found. Thus, under coal analysis, in giving 
Eschka’s method for sulphur, nothing is said 
about the danger of absorption of sulphur from 
an ordinary gas flame; for phosphorus in steel 
the method of Dudley and Pease is given, al- 
though that method has since been modified in 
several important particulars, and made more 
accurate without increasing the time required 
for its execution ; for total carbon in iron, solu- 
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tion with the use of neutral copper sulphate is 
recommended instead of the acid solution of 
the double chloride of potassium and copper, 
which has been shown to be more exact by the 
American Committee on Standard Methods. 

With revised tables of atomic weights, pub- 
lished annually by both the American and 
German Chemical Societies, it seems hard to 
find an excuse for a list which includes such 
values as Al, 27.5; Mg, 24.0; Si, 28.0; Cr, 
52.5; Zn, 65.0. Antiquated values are also 
given for the specific gravity and weight of one 
liter of hydrogen. 

While defects in the book have been pointed 
out at some length, it would be unfair not to re- 
fer to the large amount of valuable material to 
be found in its pages. 

The frequent tables of analysis for commer- 
cial products give, in concise form, directions 
which will be very useful to the working 
chemist. The specifications for many substances 
used by railroad companies form a unique and 
excellent feature. And, while pyrometry, 
electrical units and energy equivalents do not 
properly belong in the domain of chemistry, 
many chemists will find them useful. 

W. A. Noyes. 


Ausgewdhlte Methoden der analytischen Chemie. 
Von ProFEssOoR Dr. A. CLASSEN. Erster 
Band unter Mitwirkung von H. Cloeren. 
Braunschweig, Friedrich Vieweg und Sohn. 
1900. 18mo. Pp. xx+ 940. Figs. 78. 
Price, M. 20. 

Notwithstanding the astonishing number of 
books bearing upon analytical chemistry which 
appear yearly, it is probably within bounds to 
say that, until recently, only those of Fresenius, 
Bockmann, Bolley, Post, and possibly that of 
Crookes, have generally been regarded as ful- 
filling the requirements as to scope and relia- 
bility of a satisfactory book of general reference. 
In the last few months, however, three works 
of wide range and excellent promise have ap- 
peared—namely, those of Carnot (‘Traité d’an- 
alyse des substances minerales’), Lunge (‘Che- 
misch-technische Untersuchungs-methode’) and 
this work of Classen. Classen’s work differs, 
however, from those of Lunge (a continua- 
tion of that of Bockmann), Bolley, and Post, 
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in that he presents his subject matter in such a 
way as to emphasize rather the general useful- 
ness of the methods described than to present 
schemes for the analysis of particular bodies, 
although the application of the methods to 
special cases is adequately treated. On the 
other hand, Classen’s work differs from those 
of Fresenius and Carnot, in that he has pre- 
pared the book for the use of technical chemists 
and advanced students to whom the general 
operations of analytical chemistry, such as 
weighing, filtering, and the like, are known. 
These are, therefore, omitted, and he proceeds 
at once to the description of particular methods. 

The present volume includes only the metals 
and metalloids. Methods suitable for the quali- 
tative detection of each are described, followed 
by procedures for their quantitative determina- 
tion by volumetric, gravimetric, colorimetric or 
electrolytic methods, the selection having been 
determined upon, he states, only after tests 
made by him, his assistants or pupils, or, in 
some instances, after he had become convinced ° 
of the accuracy of the processes through pub- 
lished criticism. The descriptions of the pro- 
cedures for the determination of the metals 
are, in turn, followed by those of methods for 
such separations from other elements as occur 
in ordinary analytical practice, and, in addition 
to the foregoing, special schemes are given for 
the analysis of bodies of technical importance, 
such as irons and steels, aluminum and its 
alloys, cements, clays, glasses, zinc ores and zine 
dust, chrome iron ore and chrome steel, uranium 
ores, platinum ores and residues, ‘ osmiridium,’ 
‘platiniridium,’ fertilizers, liquid ammonia, 
ammoniacal liquors, and a scheme for rock 
analysis. ° 

The value of this book as a work of reference 
is also much enhanced by the introduction of 
matter relating to the rarer elements. The 
methods described for the separation of the rare 
earths by fractional precipitation and the an- 
alysis of monazite sand, as well as of the ma- 
terials employed in the manufacture of mantles 
for incandescent lamps, appear to be specially 
complete. 

The author deplores the general absence in 
text-books and journals of statements indicat- 
ing the basis of the stoichiometrical calcula- 
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tions often required in connection with the 
analytical operations described, and has, where- 
ever these calculations are at all complicated, 
indicated the method of procedure. Tables 
to assist in the calculation of analyses are also 
appended. 

References to the original sources of informa- 
tion are uniformly and freely given. Many 
of these refer to articles published in 1900, in- 
dicating that the book has been brought well 
up to date. The book closes with an excellent 
subject and author index, and the typography 
throughout is very satisfactory. 

Professor Classen presents, as a product of 
thirty years of analytical practice in connec- 
tion with technical chemistry, a work which 
bears evidence of a high degree of trustworthi- 
ness and is, to the extent to which it has been 
finished, of an unusual degree of completeness. 
As would have been expected, considerable 
stress is placed upon electrolytic methods and 
their advantages, and the omission of certain 
methods which are known to be reliable may 
cause some surprise; but there can be no doubt 
that the work is a distinctly valuable addition 
to the literature of analytical chemistry, and is 
sure to be of great service. Its early comple- 


tion is much to be desired. 
H. P. TALBOT. 


SCIENTIFIC JOURNALS AND ARTICLES. 

In the February-March number of the Jour- 
nal of Geology Thomas lL. Watson discusses 
‘The Origin of the Phenocrysts in the Porphy- 
ritic Granites of Georgia.’ Detailed descrip- 
tions of the rocks of various districts are given. 
The criteria for distinguishing phenocrysts 
formed in place from those of intratelluric 
origin are stated and the conclusion is drawn 
that these were undoubtedly formed in place. 
Under the title of ‘Certain Peculiar Eskers 
and Hsker Lakes of Northeastern Indiana,’ 
Charles R. Dryer describes some interesting 
results of deposition by glaciers or glacial 
waters which he does not attempt to fully 
explain. Good contour maps are given which, 
with the data furnished, will bear study. 
‘Correlation of the Kinderhook Formations of 
Southwest Missouri’ is discussed by Stuart 
Weller. A recent State report makes a part of 
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these rocks Devonian and supposes the section 
to be poor in fossils, Mr. Weller has collected 
many fossils from the area and gives in detail 
the evidence upon which he definitely corre- 
lates all the beds with the Chouteau limestone 
of central Missouri which is Upper Kinder- 
hook. F. W. Sardeson concludes the discus- 
sion of ‘The Problem of the Monticuliporoidea’ 
begun in the last number. O. C. Farrington 
contributes a second article on ‘ The Structure 
of Meteorites,’ giving a detailed description of 
the chondritic structure. An interesting con- 
clusion gives an account of the synthetic 
experiments by which it has been attempted 
to reproduce the structural details of meteor- 
ites. Success in this line has not been marked, | 
and it may be necessary to fall back upon extra- 
terrestrial conditions. The intense cold of 
space is suggested. 


In The Auk for April P. B. Peabody describes 
the ‘Nesting Habits of Leconte’s Sparrow,’ 
and William Brewster notes ‘The Occurrence, 
in Massachusetts, of Certain Rare or Interest- 
ing Birds,’ and Frank Coates Kirkwood tells of 
‘The Cerulean Warbler (Dendroica ceru- 
lescens) as a Summer Resident in Baltimore 
County, Maryland.’ Joseph Grinnell describes 
‘Two Races of the Varied Thrush’ and J. 
Lewis Bonhote has some notes ‘On a Collec- 
tion of Birds made by Mr. T. R. Thompson at 
the Cay Lobos Lighthouse, Bahamas’ ; and 
Otto Widmann contributes an article on ‘A 
Visit to Audubon’s Birthplace,’ Fontainbleau 
Plantation, near Mandeville, La.; the house is 
now inruins. Reginald Heber Howe, Jr., has 
‘A Study of the Genus Macrorhampus’ deciding 
that M. scolopaceus is but a subspecies of M. 
griseus. H. W. Henshaw notices ‘Birds of 
Prey as Ocean Waifs,’ and Francis J. Birtwell 
gives ‘A Description of a Supposed New 
Subspecies of Parus from Mexico.’ Hubert 
Lyman Clark discusses ‘The Pterylosis of Pod- 
argus, with Notes on the Pterylography of the 
Caprimulgi,’ concluding that the nearest rela- 
tives of this group of birds are to be sought for 
among the nocturnal birds of prey. There is 
a ‘Republication of Descriptions of New Species 
and Subspecies of North American Birds, No. 
Il.’ by J. A. Allen, Wilfred H. Osgood describes 
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‘New Subspecies of North American Birds,’ 
and Leonhard Stejneger considers ‘ The Two 
Races of Saxicola wnanthe.’ There is a large 
number of interesting General Notes, reviews 
of Recent Literature and Notes and News. 


Bird Lore for March-April opens with an 
article by Frederic A. Lucas on ‘ Walrus Island, 
a Bird Metropolis of Bering Sea,’ with some 
reproductions of fine photographs by H. D. 
Chichester. Mrs. Harriet Carpenter Thayer 
tells of ‘Our Blue Jay Neighbors,’ with illus- 
trations from photographs by Thos. 8. Roberts ; 
F. A. Van Sant has a brief paper on ‘ Early 
Larks,’ and P. B. Peabody another on ‘Saw- 
whet Homes.’ In the third series of ‘ Birds 
and Seasons’ the theme is treated by various 
well-known ornithologists, the birds being those 
for April and May. Elizabeth Hoppin Lewis 
contributes for young observers an illustrated 
poetical ‘A BC of Bird-Lore.’ There are the 
usual reviews and the section devoted to the 
‘ Audubon Societies.’ 


THE Journal of the Boston Society of Medical 
Sciences for February contains papers on ‘The 
Relation Between Conductivity and the Inor- 
ganic Salts of the Nerve,’ by Albert P. Mathews ; 
‘ Dermatomyosites, with Report of a Case which 
also presented a Rare Muscle Anomaly, but 
once described in Man,’ by Walter R. Steiner, 
and ‘The Effect of Carbon Dioxide and Oxy- 
gen on Smooth Muscle,’ by Allen Cleghorn, 
assisted by H. D. Lloyd. The remainder of 
the number is devoted to abstracts of papers 
presented at the second annual meeting of the 
Association of American Bacteriologists, in De- 
cember, 1900. Among these we note one on 


the possibility of infection from the use of- 


modeling clay in school work. 


SOCIETIES AND ACADEMIES. 
SECTION OF ANTHROPOLOGY AND PSYCHOLOGY 
OF THE NEW YORK ACADEMY 
OF SCIENCES. 

A REGULAR meeting of the section was held 
on March 25th, Professor Cattell presiding. 
The aunual election of section officers was held, 
resulting in the choice of Professor Livingston 
Farrand as Chairman, and Dr. R. 8. Wood- 
worth as Secretary. 
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Professor F. H. Giddings presented a paper 
on the use of the term ‘race.’ He spoke in part 
as follows: ‘‘Theterm ‘race’ as used by many 
different groups of investigators—anthropolo- 
gists, ethnologists, philologists and historians— 
long since ceased to have a definite meaning. 
Efforts to establish a technical and conven- 
tional use of the word have thus far been un- 
successful. As one more attempt Isuggest a com- 
bination of the word ‘race’ with various descrip- 
tive adjectives, denoting successive degrees of 
kinship. The narrowest degree of relationship 
is consanguinity, or the relationship (physiolo- 
gical, psychological and sociological) of father, 
and mother and children, brothers and sisters, 
grandparents and grandchildren, uncles, aunts 
and cousins. Let us designate this degree of 
kinship by Kj. The next degree of kinship, 
or K, is propinquity. The primary meaning of 
this word is ‘nearness in place’ and the secon- 
dary meaning is ‘nearness in blood.’ The word 
is thus perfectly descriptive of a state of facts 
which we find when a number of families live 
in the same neighborhood and, through inter- 
marriage and association, become related (but 
less closely than the consanguini of ,) in 
blood, in type of mind, and in institutions. 
K, is nationality, that wide degree of kinship 
(physical, mental and social) which includes 
those who speak the same language, and, for 
many generations, have dwelt together under 
the same political organization. K, is poten- 
tial nationality, or the degree of relationship 
(physical, mental and social) of a heterogeneous 
people composed of many nationalities, under- 
going assimilation, or blending, into a new 
nationality, as in the United States. Potential 
nationality includes the familiar census divi- 
sions, ‘native born of native parents,’ ‘native 
born of foreign parents,’ and ‘foreign born.’ 
K; is ethnic-race, a group of closely related 
nationalities, speaking closely related lan- 
guages, and having well-marked psychological 
characteristics in common. Examples are the 
Celtic ethnic-race, including the Welsh, the 
Irish, the Highland Scotch, some of the Cornish 
and the Bretons; the Teutonic ethnic-race, in- 
cluding Germans, Swedes, Norwegians, Danes 
and Dutch ; and the Latin ethnic-race, includ- 
ing Italians, Spaniards and Greeks ; K, is Glot- 
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tic race. Thisis that very broad relationship, 
to a slight extent physical, to a somewhat 
greater extent mental and social, of those re- 
lated ethnic-races that speak languages de- 
rived from a common ancient tongue. Ex- 
amples are, the Aryan glottic-race, including 
the Celtic, Teutonic, Latin and other ethnic- 
races; the Semitic glottic-race, and the Ham- 
itic glottic-race. K, is chromatic race, that 
extremely wide and vague relationship, which 
includes related glottic-races marked by the 
same color. Examples are, the white chro- 
matic-race, which includes the Aryan, Semitic 
and Hamitic glottic-races; the yellow chro- 
matic-race, which includes the various glottic- 
races known as Mongolian or Turanian ; the 
brown, the red and the black chromatic- 
races. K, is cephalic-race, or that widest re- 
lationship which includes chromatic-races of 
like cephalic index. The distinction about 
which I feel most doubt is this between chro- 
matic and cephalic race. Remembering that, 
according to this scheme, variability and mul- 
tiplicity of specific characteristics produced by 
differentiation should increase as we proceed 
backward from K, to K,, I think that prob- 
ably cephalic index is rightly placed as K, and 
color as K, because, in the organic world in 
general, coloring seems to be a less stable 
characteristic than anatomical structure. The 
compound terms which I have here introduced 
are admittedly clumsy, but they have the ad- 
vantage of conveying precise meanings. If a 
writer speaks of ‘race’ without a qualifying 
word, his reader must guess at his meaning. 
If he says, ‘cephalic-race,’ ‘chromatic-race,’ 
“glottic-race,’ the meaning cannot be mis- 
taken.’’ 

_ In reply to a question Professor Giddings 
said that the clan is developed between K, and 
K, and the tribe between K, and K;. 

The following paper was read by Mr. Stans- 
bury Hagar, on the ‘Wards of Cuzco.’ The 
speaker presented a portion of the evidence 
collected by him which tends to show that the 
twelve so-called wards of Cuzco, the ancient 
capital of the Inca Empire, were the terrestrial 
representatives of the signs of the Peruvian 
zodiac. The evidence bearing on this hypothe- 
sis is divided into four main classes. In the 
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first place, the system of ‘mamas,’ under 
which the Peruvians regarded every material 
object as merely a product of the real spiritual 
essence of which it was the expression, gave 
rise to au attempt to imitate on earth the fea- 
tures of the world above as observed in the 
heavens. This system, in turn, resulted in the 
production of an elaborate ritual, the features 
of which, each month, corresponded with the 
supposed attributes of the ‘mama’ which gov- 
erned the corresponding sign through which 
the sun was passing during that month. The 
ideas associated with the ‘mamas’ are shown 
to correspond with the names of the Cuzco 
wards. Again, these names correspond very 
definitely with the names of the zodiacal signs 
upon the native star map of Salcamayhua. 
And finally the names of one or two of the 
wards can be identified directly with definitely 
known native constellations situated in the zo- 
diac. The nature of the evidence thus adduced 
is such as to indicate that the native Peruvians 
had made remarkable advance in astronomical 
knowledge in times long anterior to the arrival 
of the earliest Europeans known to history. 


R. S. WoopworTH, 
Secretary. 


GEOLOGICAL SOCIETY OF WASHINGTON. 


AT the 113th meeting, held at the Cosmos 
Club March 27, 1901, the discussion of geologi- 
cal units begun at the preceding meeting was 
continued by Professors H. S. Williams, C. R. 
Van Hise, T. C. Chamberlin, and others. 

At the 114th meeting, held April 3d, the fol- 
lowing communications were presented : 


The Priceite of Lone Ranch, Curry Co., Oregon: 
J. S. DILLER. 
This chalky borate of lime occurs rather ir- 
regularly upon and in a mass of serpentine, 
and is probably a hot-spring deposit. 


The Problem of the Archean: C. R. VAN HIsE. 
An historical review of the progress made in 
differentiating pre-Cambrian rocks, and a state- 
ment of the present basis of distinction between 
Archean and Algonkian. 
At the 115th meeting, held April 10, 1901, 
the program was as follows: 
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The Philadelphia Gneisses: F. BASCOM. 

A study of the petrography, structure, age 
and genesis of the gneisses in the vicinity of 
Philadelphia. 


Possible Pre-Wisconsin Tills of Massachusetts : 

Myron L. FULLER. 

In the central portion of this country, the 
deposits of till have been differentiated into 
sheets of different ages, but in New England 
the severe glaciation of the Wisconsin Period 
removed, as a rule, all traces of earlier tills. 
Recently, however, a number of exposures have 
been discovered in the region south of Boston 
in which highly oxidized or disintegrated tills 
are found to underlie the ordinary light buff 
till of the Wisconsin ice invasion. 

This lower till contains from two to four 
times the amount of clay contained by the Wis- 
consin till, is composed almost entirely of deeply 
decayed or disintegrated materials, is marked 
by the presence of the bright colors character- 
istic of advanced oxidation, lies upon deeply 
altered and practically unglaciated rock sur- 
faces, has no far-traveled rock fragments, and 
is sharply separated from the overlying till 
both by its color and by its composition. 

This older till is probably to be correlated 
with the Kansan or pre-Kansan till of the cen- 
tral portion of the United States. 


TheWaverly Group in Northeastern Ohio: GEORGE 

H. GirtTy. 

In 1900 an effort was made to trace eastward 
into Pennsylvania the members of Newberry’s 
Waverly section in northern Ohio. The Berea 
grit of the Waverly group was found to be the 
equivalent of the Cussewago sandstone of north- 
western Pennsylvania. The Orangeville shale 
of that region is the basal third of the Cuyahoga 
shale, in part equivalent to Orton’s Berea shale. 
The Sharpsville sandstone representing the 
middle portion of the Cuyahoga is probably 
the stratum producing the lower falls at the 
village of Cuyahoga Falls. The Meadville 
shale can with little doubt be correlated with 
the upper portion of the Cuyahoga, and it 
seems probable that the Shenango sandstone 
and shale are the equivalents of the Logan 
group. It is doubtful if the Corry sandstone 
is represented in Ohio, while the Bedford and 
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Cleveland shales probably die out before reach- 
ing the Pennsylvania line. 
F, L. RANSOME, 
DAVID WHITE, 
Secretaries. 


CHEMICAL SOCIETY OF WASHINGTON. 


THE 125th regular meeting of the Society was 
held March 14th. The following papers were 
presented : 

‘ Notes on a New Indicator,’ by E. G. Runyan. 
In this paper were presented results on the de- 
termination of total acidity in both white and 
colored wines, using as indicator an alcoholic 
solution of malachite green and commercial 
rosolic acid or corralin. For comparison, re- 
sults obtained on the same samples with phe- 
nolphthalein and litmus were also presented. 
The data given seemed to be favorable to the 
use of the corralin-malachite indicator in titrat- 
ing wines and similar colored products. 

‘The Action of Saccharin on Sugars and 
other Carbohydrates,’ by L. M. Tolman. The 
author stated that saccharin was being sold as 
a substitute for sugar, and that it was some- 
times found mixed with cane sugar. The best 
method of determining the saccharin present 
is the Reid method, by which the saccharin is 
hydrolized to the acid ammonium salt of sulfo- 
benzoic acid, and the ammonia determined by 
distillation. The benzol-sulfimide was found to 
bea strong hydrolizing agent, readily inverting 
cane sugar. With cane sugar the inversion 
was as complete as by the official method, and 
upon heating for a long time there was no de- 
struction of sugar. Lactose and dextrose were 
not affected by the sulfimide, a fact that may 
be used in the determination of cane sugar in 
the presence of milk sugar or dextrin, or both. 

‘The Nature and Function of Soil Solutions,’ 
by F. K. Cameron. 

‘Permanganate of Potash asa Chemical Anti- 
dote,’ by V. K. Chesnut. After a critical dis- 
cussion of the work of La Cerda, Antal, Schlag- 
denhauffen and Reeb, Moor, Wood and others, 
who applied dilute solutions of the permanga- 
nate as an antidote in cases of human poisoning 
caused by snake bites, phosphorus, oxalic and 
hydrocyanic acids, coronillin, morphine and 
various plant alkaloids, the writer gave the 
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results of some experiments made with the salt 
by Dr. E. V. Wilcox and himself in cases of 
the poisoning of sheep from eating plants. 
These experiments were made in Montana 
where hundreds of sheep are killed by certain 
poisonous plants every year. Preliminary ex- 
periments indicate that a one-per-cent. solution 
of KMn0,, to which one per cent. of the sul- 
fate of aluminum is added, is a wholly satisfac- 
tory antidote for poisoning by two of the most 
poisonous groups of plants of that State, the 
species of death camas, Zygadenus, spp. and 
the larkspurs, providing, of course, that it be 
given in the earlier stages of the poisoning. 
The sulfate of aluminum was added because of 
the greater oxidizing value which it confers 
upon the permanganate. The use of the mixed 
salts in cases of poisoning by other plants is 


to be further investigated. L. 8. Munson, 


Secretary. 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


THE 533d meeting was held March 30, 1901. 
Mr. J. B. Baylor read a paper on the ‘ Mag- 
netic Survey of North Carolina,’ which had 
been carried on jointly by the State and the U. 
S.-Coast and Geodetic Survey. The total cost 
was stated to have been $16.70 per county, in- 
cluding the establishment at-each county seat 
of a meridian line. Charts of isogonic lines 
showed many local irregularities, and that the 
declination had changed several degrees within 
one hundred and fifty years. 

Mr. J. E. Watkins, of the National Mu- 
seum, gave a half-hour paper on ‘ A Century of 
Land Transportation by Steam,’ narrating the 
development of rails, wheels and locomotives, 
with especial reference to early American prac- 
tice. 

An interesting sketch of Titian R. Peale, one 
of the founders of the Society, was then read 
by Mr. A. C. Peale. Mr. Peale was born in 
1799 and died in Philadelphia, in 1885. He 
was assistant naturalist with Long’s expedi- 
tion in 1819, and naturalist to the Wilkes’ ex- 
pedition about 1840; he drew the illustrations 
for many works on natural history, and for 
twenty-five years was an examiner in the U. 
S. Patent Office. C. K. WEaD, 

Secretary. 
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THE 534th meeting was held April 13, 1901. 
The first paper upon the program was by Mr. 
Edwin Smith, on the ‘International Goedetic 
Association Latitude Service.’ It consisted of 
a short general statement of the history of the 
development of our knowledge of the variation 
of latitude up to 1898, of the plan of observa- 
tions devised by the International Geodetic As- 
sociation in 1898, and of the very satisfactory 
progress made in carrying out this program at 
six stations nearly upon the thirty-ninth par- 
allel. Lantern slides were exhibited showing 
the distribution of the stations in longitude, 
various curves illustrating the latitude varia- 
tion, a graphical representation of the program 
of observation, and the instrument and obsery- 
atory at Gaithersburg, Md. 

Mr. Artemas Martin read a paper on the 
‘Properties of Rational Plane Triangles.’ 

JOHN F. HAYFORD, 
Secretary. 


ANTHROPOLOGICAL SOCIETY OF WASHINGTON. 

THE 315th regular meeting of the Anthropo- 
logical Society was held March 26th. 

Mr. William Palmer demonstrated the method 
of making a life-mask, occupying only fifteen 
minutes in the operation, and without the use 
of quills placed in the nostrils. ; 

Dr. I. Casanowicz exhibited Babylonian, As- 
syrian and Persian seals and four magic bowls 
from Hilleh, the bowls having inscriptions on 
the inside in early Aramaic and Syriac charac- 
ter. They are in a fine state of preservation, 
and the inscriptions consist of formulas for ex- 
orcism, but so far there is no clue to the method 
of their use. The seals shown were lately 
acquired by the National Museum, and among 
them are some of the finest examples of ancient 
cutting. 

President W. H. Holmes exhibited several 
fine obsidian knives from California. One of 
the blades was 203 inches long and 5 inches 
wide, and with it was shown a mass of solid 
obsidian of the size from which such an imple- 
ment could have been made. The work of 
manufacture must have been attended by enor- 
mous difficulties. Mr. Holmes explained briefly 
the process of manufacture of these remarkable 
specimens of stone-working. 
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The first stated paper was by Dr. W. W. 
Johnston on ‘The [ll-health of Charles Dar- 
win,’ its nature, cause and its relation to his 
work. Dr. Johnston presented the results of an 
extended research into the life of Darwin, 
showing that up to the age of twenty-seven the 
philosopher was strong and vigorous; then fol- 
lowed thirty-six years of suffering, and eleven 
years of improvement to the date of his death. 
Dr. Johnston stated that the visible beginning 
of Darwin’s intellectual life was during the 
voyage of the Beagle. These five years were 
characterized by constant strain of overwork, 
which was continued for several years after the 
voyage, though his nervous system was ex- 
hausted. The break-down of Darwin necessi- 
tated a strict regimen, the good results of 
which appeared in the last decade of his life. 
Dr. Johuston diagnoses the case as one of neu- 
rasthenia brought on by overwork, the symp- 
toms appearing on the voyage of the Beagle. 
The prolongation of Darwin’s life was due to 
the regimen adopted and the unremitting care 
given him by the members of his family. The 
paper was discussed by Dr. Frank Baker and 
Dr. Theo. N. Gill. 

Dr. George M. Kober read a paper entitled 
“The Progress of Charity Reform in the Dis- 
trict of Columbia since 1896.’ Dr. Kober’s 
paper was more than locally interesting in 
showing what may be done by the application 
of rational methods to the charity problem. 
These are personal inspection as to the needs 
of applicants, stimulation to self-help by aid in 
securing employment, and the encouragement 
of small savings during times of production, to 
be drawn upon in times of stress. The prog- 
ress noted under this system since 1896 is re- 
markable. Dr. Kober presented statistics show- 
ing a great diminution in applicants for aid, a 
heavy reduction of the expense of conducting 
the work, and a large increase in the number 
of those depositing savings. 

WALTER HoucuH. 


THE ACADEMY OF SCIENCE OF 8T. LOUIS. 

AT the meeting of the Academy of Science of 
St. Louis on April 1, 1901, thirty-three per- 
sons present, a memorial notice of the late 
Judge Nathaniel Holmes, a charter member of 
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the Academy, was presented by a committee 
composed of Professor Nipher, Dr. Sander and 
Dr. Baumgarten. 

Mr. John S. Thurman delivered an address 
on the many industrial uses now made of com- 
pressed air, illustrating his remarks by appa- 
ratus in operation, including electric motor air 
compressor, compressed air auger, drill, disin- 
fecting atomizer, sculptors’ and stone-cutters’ 
tools, carpet renovators, etc., and a set of 
lantern slides showing the practical uses made 
of these and other implements and machines 
operated by means of compressed air. 

Dr. Theodore Kodis exhibited, under the 
microscope, slides illustrating a new method of 
staining brain tissue, whereby, in four or five 
days, it has proved possible to prepare single or 
double stained preparations containing nerve 
cells with the dendrides of the latter brought 
out by a direct stain, instead of being differ- 
entiated merely as amorphous silhouettes, as 
is the case with the much slower Golgi process 
commonly employed. It was stated that the 
material is treated before sectioning, for about 
twenty-four hours, with cyanide of mercury, 
followed for approximately the same length of 
time by a formaldehyde solution, after which 
sections are cut, stained with phosphomolyb- 
date hematoxylin and, if desired, a contrast- 
ing stain, such as one of the aniline greens, and 
mounted in the usual way. Z 

WILLIAM TRELEASE, 
Recording Secretary. 


THE ELISHA MITCHELL SCIENTIFIC SOCIETY,,. 
UNIVERSITY OF NORTH CAROLINA. 


THE 134th meeting of the club was held on 
April 9th, when the following papers were 
read : 

‘First Aid to the Injured in the United States. 
Army’: Professor C. S. Mangum. 

‘The Work of the Commission for the Examination — 
of the United States Mint’: President F. P. Venable. 

CHaAs. BASKERVILLE, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
OIL IN TEXAS. 
To THE EDITOR OF SCIENCE :—You doubt- 
less have remarked that in various commer- 
cial journals the oil which flows in such 
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quantities from the Lucas and other wells 
near Beaumont, Texas, is said to come from 
Tertiary sands. As Geologist to the State of 
Louisiana I crossed over into Texas to examine 
the wells and their surroundings. I found 
them located on a slight rise of ground extend- 
ing in a east-westerly direction. The length of 
this slight elevation is perhaps 2 mile, width 4 
mile, and height about 25 feet above the flat 
surrounding prairie region. Few orno mounds 
were observed immediately around this rise, but 
upon the same they are small, but great in 
numbers. At the time of my visit there was 
but one well flowing, others not having reached 
the oil-bearing bed. Strict secrecy was kept as 
to the depth of the well. I was requested to 
pick up no specimens and to leave the premises. 
However, the shells surreptitiously obtained 
were sufficient to convince me that the Ter- 
tiaries were not completely penetrated ; and 
the ‘cap rock of the oil’ shown in Beaumont 
seemed to be of decidedly Cretaceous appear- 
ance. The conclusion to be drawn was there- 
fore that the well penetrated possibly a thou- 
sand feet of rather recent or newer Tertiary 
strata and then came upon some portion of a 
Cretaceous anticlinal fold or ridge. A state- 
ment to this effect was given to the New 
Orleans Picayune, March 27, 1901 (which see). 
To-day we notice that the same paper published, 
on April 10, a log of the Higgins well. We 
notice in complete corroboration of our theory 
the following items : 

‘1030 ft.—Oil-bearing sand, pebbles and 


sulphur. 
‘1040 ft.—Sulphur rock; solid. 
**1045 ft.— Oil.” 


The well is therefore, as supposed, 7. e., a 
repetition of the ‘Sulphur Mine’ condition of 
Southwestern Louisiana, buried about twice as 
deeply beneath the surface by recent forma- 
tions. 

Through the kindness of Mr. Pattillo Higgins, 
a large holder in this new oil territory, we are 
assured of a set of samples and shells obtained 
from the various depths of his well. This will 
enable us to see just how much of the Tertiaries 
are missing between the Quaternary and Cre- 
taceous oil beds. G: D. HARRISs. 

CORNELL UNIVERSITY, April 13, 1901. 
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DISCLAIMER NO. 2. 

IT is necessary that the undersigned inform 
the general public that the use made of their 
names by the ‘American College of Sciences,’ 
doing business at Philadelphia, in advertising 
an ‘advanced course in personal magnetism, 
hypnotism and suggestion by seven distin- 
guished specialists,’ is wholly unauthorized and 
unwarranted. The public is warned against 
the trick of being thus led to believe that we 
concur in the statements made in this advertis- 
ing scheme concerning the scientific facts and 
the practical uses of hypnotic influences. The 
undersigned believe that the practice of hypno- 
tism should be restricted to a most guarded 
application. 

Our names and the ‘courses’ advertised in 
this ‘advanced course’ are derived from arti- 
cles which each of the undersigned was re- 
quested, individually, by the ‘New York State 
Publishing Company,’ of Rochester, N. Y., to 
prepare for a scientific exposition of the facts 
and principles of hypnotism and allied phe- 
nomena. The compilation appeared from the 
press late in 1900. Had the undersigned had 
any intimation whatsoever that this second 
and unauthorized use of the articles was to be 
made, viz., as a part of a course of instruction 
in the general subject, they would have abso- 
lutely refused to contribute to the compilation 
in the first instance. The responsibility of each 
of the undersigned goes no farther than the 
contents of the original article he contributed 
to the compilation. 

The disclaimer is to be taken in accord with 
the one appearing in SCIENCE, November 30, 
1900, p. 850, and in The Psychological Review, 
January, 1901, p. 63. The names here under- 
signed appear in an advertising sheet circulated 
by the ‘College’ which omits the names ap- 
pearing under the first disclaimer. 

Signed EDWARD FRANKLIN BUCHNER, 

New York University. 

A, KIRSCHMANN, 
University of Toronto. 

JAMES ROLAND ANGELL, 
University of Chicago. 

A. M. BLEILE, 
Ohio State University. 

EDWIN DILLER STARBUCK, 
Leland Stanford Junior University. 
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SHORTER ARTICLES. 

NOTES ON THE DEVELOPMENT OF THE POLLEN 
TUBE AND FERTILIZATION IN SOME 
SPECIES OF PINES. 

DURING the past three years, I have devoted 
considerable time, under the direction of Pro- 
fessor George F. Atkinson, to a study of fer- 
tilization and related phenomena in certain 
species of pines. A preliminary paper was 
read before the Botanical Society of America at 
its Boston meeting, August, 1898. In June, 
1900, a more complete report of the work was 
given in two papers, one of which was pre- 
sented before the society named above at its 
meeting in New York City, and the other be- 
fore the American Association for the Advance- 
ment of Science, which Association also met in 
New York City. 

It has been found that the generative cell 
appears, as a rule, during the first summer 
rather than shortly before fertilization, as de- 
scribed by other investigators. This cell does 
not divide while in its place within the pollen 
grain, as stated by previous writers, but passes 
into the pollen tube before the sperm cells are 
formed. In the division of the generative nu- 
cleus, the spindle is monopolar in origin; it 
arises some distance below the nucleus in a 
prominent cytoplasmic condensation. From 
this denser area the protoplasm extends in a 
radial manner towards the periphery of the 
cell. The sperm nuclei are never separated by 
a cell wall, but remain surrounded by a com- 
mon mass of cytoplasm. Thetwo nuclei are of 
unequal size from the first, and the larger one 
is always in advance of the smaller one, as re- 
gards the apex of the pollen tube. 

Just prior to fertilization a cavity is formed 
in the upper part of the egg cytoplasm. It is 
believed that this cavity represents the final 
act of the egg in its preparation for the recep- 
tion of the sperm cell and other contents of the 
pollen tube. There is no evidence that it re- 
sults from the presence, within the egg, of the 
elements from the pollen tube, as reported by 
certain writers. The sperm nucleus does not 
increase in size after its entrance into the egg, 
but remains much smaller than the nucleus of 
odsphere. The sexual nuclei come to lie side 
by side but do not fuse ; both nuclei can still be 
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identified, even after the membrane of each 
has entirely disappeared. Two chromatic 
groups are clearly distinguished up to the nu- 
clear plate stage. 

In the division of the two segmentation nu- 
clei, the chromatin of each nucleus forms two 
distinct spirems, which doubtless represent the 
separated-out paternal and maternal chromatic 
substance. At the time of this second division 
within the odsphere, the smaller sperm nu- 
cleus, which still lies in the upper part of the 
egg, frequently gives rise to a mitotic figure of 
more or less definiteness. 

Only a few of the results which have been 
obtained are noted above. Papers giving the 
details of this research, with discussion and 
plates, have been sent to the publishers and 
will appear shortly. 

MARGARET C. FERGUSON. 

BoTANICAL DEPT., CORNELL UNIVERSITY. 


NOTES ON ENTOMOLOGY. 

WITH the December (1900) number the Ento- 
mologische Nachrichten, long edited by Dr. F. 
Karsch, closes its career. In its place will be 
issued a monthly index of entomological publi- 
cations, called Entomologische Litteraturblitter. 


M. Auc. LAMEERE, in a recent proposed clas- 
sification * of the Coleoptera, divides the order, 
according to the variation of the median vein of 
the hind wings, into three suborders ; viz., Can- 
tharidiformes, Staphyliniformes and Carabi- 
formes; the last is equal to the Caraboidea of 
Ganglebauer. The second suborder equals the 
Staphylinoidea of that author with the impor- 
tant addition of the Pulicide. 

M. Lameere’s idea that the fleas are Coleop- 
terous insects is certainly novel, and is based 
on a supposed affinity with Platypsyllus, the 
well-known parasite of the beaver. The Can- 
tharidiformes contains all the other families. 

M. Lameere makes a list of the characters 
that (according to him) must have been pos- 
sessed by the ancestor of Coleoptera; these 
characters indicate a Neuropterous insect of the 
group of Plannipennia. The most primitive 
Coleoptera he finds in the family Lymexylide. 


*Notes pour la classification des Coléoptéres. 
Ann. Soc. Ent. Belg., 1900, pp. 355-357. 
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In this family two genera are mentioned which 
possess prominent ancestral characters: Atrac- 
tocerus, with eight visible ventral segments, and 
Hylecetes, with a rudimentary median ocellus. 


PROFESSOR I. BOLIVAR describes * and figures 
a remarkable Coleopterous larva belonging to 
the family Lampyride which he received from 
the Philippines. Ata casual glance the figure 
looks much like that of some fossil trilobite. 
The thorax is extremely large and broad, the 
head apparently sunk in the prothorax; the 
abdominal segments are small and laterally 
produced. M. J. Bourgeois, who has examined 
the figure thinks that it may belong to the 
genus Broxylus, a genus close to our Calopteron. 


A. SKORIKOwW in an article on some Collem- 
bola from Spitzbergen + gives a résumé of the 
known distribution of Collembola on Arctic is- 
lands., Of the thirty-four species only fourteen 
have been recorded from more than one island. 
Six species are common to four different islands, 
five of these being well-known European forms. 
He also tabulates the percentage of species in 
the various families and compares it to the 
Russian Collembola. This shows that in the 
Arctic regions the Aphoruride, Poduride and 
Isotomini are the predominant types, while in 
Russia the Entomobryini and Smynthuride are 
the predominant forms. 


Mr. F. O. P. CAMBRIDGE has begun { a revi- 
sion of the genera of spiders with reference to 
their type species. He differs considerably 
from both Simon and Thorell, who have pre- 
viously investigated this subject. He makes 
several important changes in this part. The 
genus Drassus is held not to be a synonym of 
Gnaphosa ; Micromata becomes transferred to 
the Clubionide, with M. accentuata Walck. as 
type; and Salticus has for its type S. scenicus, so 
that Epiblemum falls to the synonymy. It is 
doubtful, however, if Mr. Cambridge’s work will 
lead to greater uniformity in the use of genera 
of spiders, as so much depends on the rules used 


* Dos formas larvarias de lampiridos. Act. Soe. Es- 
panola de Historia Natural, Vol. XXVIII., 1899, p. 
130-133. : 

f Annuaire du Musée Zoologique Acad. Imp. St. 
Petersburg, Vol. V. (1900), p. 190-209. 

tf Ann. Mag. Nat. Hist., 1901, Jan., pp. 51-65. 
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in type-fixation. Few of the ancient authors 
had the slightest idea of a genotype, so that 
every attempt to read this modern idea in their 
writings will be largely influenced by opinion. 
In fact there is less uniformity in the use of 
genera of spiders than there was ten years ago. 


S. PRowAZEK has studied * the development 
of a Collembolan, Isotoma grisea, and finds, 
among other interesting matters, that the 
antenne are primitively post-oral, and attain 
their pre-oral position at a later stage. 

MM. J. DANysz and K. Wize have published 
a little brochure + on the use of fungous dis- 
eases against Cleonus punctiventris, a weevil 
injurious to beets and mangel-wurzels in Cen- 
tral Europe. The value of this method had 
previously been shown by several Russian ex- 
perimenters, notably by Professor Krassil- 
stchik, of the University of Odessa. The work 
of the French writers has been principally on 
methods of inoculating the soil. They found 
that where the beet is cultivated by rotation 
every four or six years the fungus was apt 
to die out. Therefore, they have devised 
methods for inoculating the beet fields anew 


each year. 
3 NATHAN BANKS. 


WORKING OF PATENTS ACTS. 

PROBABLY no single influence has had more 
to do with the advancement of the industrial 
interests of the United States and with the re- 
sultant prosperity of the nation than the patent- 
acts. They were fundamental elements of 
primary legislation on the organization of the 
Government, and Hamilton and other of those 
early statesmen to whom so much is due initi- 
ated a patent system as a first and most effec- 
tive instrument in the development of manu- 
factures in a country previously deprived of 
those industries through the repressive legisla- 
tion of the mother country. The patent system 
of the United States became a model for the 
world and, very slowly but none the less steadily, 
other nations, one by one, took up its most dis- 
tinctive methods. The United States promptly 

* Arbeit Zool. Inst. Wien, XII. (1900), pp. 335- 
370. 

} De l’utilization des Muscardines dans la lutte 
avec le Cleonus punctiventris. Paris, 1901. 
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secured a lead, as great in its field as has be- 
come, meantime, that of Germany in industrial 
education. During late years, the patent system 
of Great Britain, formerly exceedingly crude, 
costly to the inventor and the nation, and in 
all ways unsatisfactory to those who were un- 
selfishly and honestly interested in the advance- 
ment of British trade, has been greatly modern- 
ized and liberalized ; but it has not, even yet, 
been made fairly comparable with that of the 
United States. 

An important commission, appointed by the 
Board of Trade and composed of some of the 
ablest experts and best known men in the 
kingdom, has just reported upon its operation 
and itis perhaps possible to deduce from this 
report conclusions that may be useful in pro- 
moting the still further improvement of our 
own system, of late years reduced rather than 
improved in its efficiency by legislation and by 
official interpretations of doubtful provisions of 
law. After examining into the operation of 
the British patent laws and receiving the testi- 
mony of officials of the patent office, of referees, 
litigants, users of patented articles, patent 
agents and experts, the commission reported. 

It was found that, of patents issued, only 
57.6 per cent. were actually novel and unan- 
ticipated by previous invention. Nearly 7 per 
cent. had been fully anticipated in all details ; 
35 per cent. had been partially anticipated ; a 
few were claims on old devices and others de- 
scribed no method of manufacture. Forty-two 
per cent. had thus been anticipated, in whole 
or in part. 

The commission states its opinion that the 
granting of invalid patents is thus a very se- 
rious evil and one which should be at once 
abolished. A method of examination like that 
of the U. S. Patent Office is recommended, and 
a scrupulous system of detection and elimina- 
tion of anticipated claims. It recommends, 
however, a curious limitation: That ‘‘ the pub- 
lication of an invention in specifications of let- 
ters patent granted in the United Kingdom 
dated fifty years or more previous to the date 
of the application, or in a provisional applica- 
tion, of any date, of the kind before mentioned, 
shall not in itself be deemed an anticipation of 
the invention,”’ 
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It is recommended that time, not to exceed 
two months (two years time is given in the 
United States Patent Office) should be allowed 
for amendment of a claim, and that a system of 
appeal, very like that long in operation in the 
United States, be allowed in case of rejection. 
This provision, restricting amendment to a 
period of two months, if it had been adhered 
to in the United States, would have prevented 
the litigation now in progress over the Berliner 
and other patents in this country, and would 
have saved a vast amount of expense to the 
litigants and insured a larger employment of 
inventions in improvement of existing practice 
and would have saved enormous injury to pat- 
entees and to the nation. 

This British commission also considers the 
matter of compulsory licenses. It often hap- 
pens, in that country as in this, that valuable 
patents are putchased by wealthy and power- 
ful interests and simply held, unused, to pre- 
vent their competition with the holders and to 
evade that serious difficulty often met with in 
the compulsory replacement of existing and 
fairly satisfactory apparatus by the improved 
device. Every great corporation and many 
smaller organizations hold patents thus con- 
cealed and out of use, until their own special 
interests make it desirable to put them into use; 
and the public is thus defrauded of all that ad- 
vantage, meantime, which is its proper com- 
pensation for the establishment and mainte- 
nance of a patent system. The British patent 
laws have, for nearly twenty years, provided, 
as have not those of the United States, against 
this abuse. It is made the duty of the proper 
officials to grant an order compelling the holder 
of the patent to grant licenses on terms to be 
adjudged fair and equitable by the proper goy- 
ernment officials. This provision has been 
subject to some criticism in its details, and the 
commission advises its amendment and improve- 
ment; adhering, however, to the underlying 
principle that the public should not lose its 
rights or the advantage assumed to be gained 
by it when providing the legal forms of a pat- 
ent system and of protection to the inventor. 
It is recommended that the ‘ High Court’ shall 
receive and consider complaints reciting the 
facts, if they so prove, that the applicant is in- 
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terested in the invention, that the reasonable 
requirements of the public have not been satis- 
fied, by reason of the refusal or neglect of the 
patentee to work, or to grant licenses to work, 
the patent, and that the court, if the assertions 
of the claimant appear to be -justified by the 
facts, shall make an order conferring a license 
upon the applicant on terms found by the court 
itself to be just and reasonable. 

Reciprocity in patent matters is advised as be- 
tween Great Britain and other countries pre- 
pared to offer similar facilities and protection 
for the foreign patentee. It would be an ex- 
cellent reform could a real international reci- 
procity, based on the best practice of the United 
States, be arranged to include Germany ; which 
country has illustrated some very objectionable 
and inequitable patent law methods. 

Shouldthe recommendations of the commis- 
sion be accepted and the British Office be recon- 
structed as proposed, it will provide as practi- 
cally satisfactory a system of protection as does 
that of the United States; changing thus from 
one of the most useless to one of the best of 
patent systems of the time. It will be interest- 
ing to note whether Great Britain, after all, 
will ultimately provide a more equitable system 
in regard to purposely delayed issues and un- 
worked patents—the two main defects and 
abuses of the existing law of the United States— 
than our ‘ pioneer’ code now offers. It will be 
most discreditable if our committees of Con- 
gress and our Commissioners of Patents do 
not initiate, and Congress perfect, remedies for 
these two radical and inexcusable defectsin our 


own patent law. 
R. H. THURSTON. 


A MINERAL SURVEY IN TEXAS. 

THE Legislature of the State of Texas has 
recently passed an act (House Bill 135), ap- 
proved by the Governor, March 28, 1901, pro- 
viding for ‘‘a mineral survey of the lands be- 
longing to the public schools, university and 
asylum, or of the State, and to make appropria- 
tion therefor, and to provide a penalty for un- 
lawfully disclosing information obtained by such 
survey ; and to loan and authorize the removal 
to the University of the geological and scien- 
tific equipments, collections, specimens and 
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publications now in charge of the Commissioner 
of Agriculture, Insurance, Statistics and His- 
tory ; and also declaring an emergency.’’ 

By Section 1 the ‘‘ Board of Regents of the 
University of Texas are authorized and directed, 
as soon as practicable, to have made a mineral 
survey of all lands belonging to the public 
schools, university, asylums, or of the State.”’ 

Section 2 requires that ‘‘said Board shall 
employ for that purpose persons skilled, who 
have had at least five years’ experience, in the 
science of mineralogy, geology and chemistry, 
who shall conduct said survey. * * *”’ 

Section.3 relates to the publication annually 
‘for free distribution among the people of the 
State [of] all practical information collected in 
the prosecution of said survey as it progresses.’ 
It provides, asa penalty, a fine ‘not exceeding 
one thousand dollars or two years in jail’ for 
divulging information concerning the public 
school, university, asylum or State lands in 
advance of publication. 

In Section 4 provision is made ‘for assays, 
analyses and other scientific examinations of 
specimens of mineral substances found in the 
State, and for the collection and distribution of 
statistics relating to the mineral production of 
the State. * * *’ For the assays, etc., a 
‘uniform and reasonable charge shall be fixed,’ 
except at the request of the Governor or Com- 
missioner of the General Land Office the ex- 
amination of specimens found upon any of the 
public lands shall be made free of charge. 

Section 5 provides for instruction in the Uni- 
versity of Texas ‘in practical economic and 
field geology and mineralogy,’ and for the dis- 
tribution of duplicate specimens to the A. and 
M. College. 

Section 6 authorizes the removal of the 
specimens, books, and equipment (brought to- 
gether by the Dumble Survey ) now in charge 
of the Commissioner of Agriculture, Insurance, 
Statistics and History, to the University. These 
materials are ‘loaned to said board, until such 
time as the State may desire to otherwise use 
them.’ 

Section 7 reads as follows: ‘‘ For the purpose 
of carrying out the provisions of this Act, the 
sum of ten thousand dollars per annum for two 
years, or so much thereof as may be necessary, 
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is hereby appropriated out of the general 
revenue of the State; provided that said min- 
eral survey of the State shall be completed 
within two years.”’ 

Section 8 repeals all laws in conflict with the 
Act, and Section 9 declares an emergency. 

It is the intention of the Board of Regents 
to immediately institute the work of the survey, 
which will probably be under the direction of 
Dr. William B. Phillips, who is in charge of 
economic and field geology in the University. 

FREDERIC W. SIMONDS. 

ScHOOL oF GEOLOGY, 

UNIVERSITY OF TEXAS, April 6, 1901. 


PROPOSED SURVEY OF THE ANTIQUITIES 
OF MICHIGAN. 

THE following bill has been introduced in the 
Michigan Legislature, was reported favorably 
by the Committee on State Affairs, and is at 
present referred to the Committee on Ways and 
Means. An amendment limiting the survey to 
two years has been made. 

The people of the State of Michigan enact : 

SECTION 1. That a survey of the antiquities 
of Michigan be, and the same is hereby estab- 
lished. 

SECTION 2. That the survey shall be in charge 
of a commission comprising the Governor of the 
State ex-officio, the President of the University 
of Michigan, the President of the Michigan 
Academy of Sciences, the President of the Pio- 
neer and Historical Society and the President 
of the Detroit Archeological Society ; this com- 
mission to serve without compensation, but to 
be reimbursed for their actual and necessary 
expenses. 

The commission shall have the power to em- 
ploy an archeologist and one or more assistants 
and to make such incidental expenditures as 
the nature of the work may require. The ac- 
counts for salaries and other expenses provided 
herein shall be paid upon the warrant of the 
Auditor-General monthly, upon the approval of 
the Governor. At the end of each fiscal year 
the commission shall cause to be made an annual 
report, the copy for which, as soon as com- 
pleted, shall be forwarded to the clerk of the 
Board of State Auditors for publication by the 
State printer, the expense of such publication to 
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be paid from the general fund of the State upon 
the allowance of the Board of State Auditors. 

SECTION 38. For the purpose of carrying out 
the provisions of this act, exclusive of the cost 
of publishing the annual reports, there is hereby 
appropriated from the general fund of the State 
for the fiscal year ending June thirty, nineteen 
hundred and two, and each fiscal year there- 
after, the sum of two thousand five hundred 
dollars. 


THE DAVENPORT ACADEMY OF SCIENCE. 

THE annual meeting of the Academy was held 
on January 25th in Davenport, Iowa. The re- 
ports for the year were most encouraging. 

We learn from Mrs. Mary L. D. Putnam, 
President of the Academy, that the Academy 
has purchased the corner property adjoining its 
present building and converted the church into 
a most attractive lecture hall; the high basement 
makes a fine room to relieve the former crowded. 
museum. The two buildings are connected by 
a spacious and well-lighted passageway which 
may also be utilized for museum purposes. 

The scientific library of 10,800 bound volumes 
has been completely catalogued exclusive of a 
large collection of pamphlets. The library has 
been acquired by the exchange of the proceed- 
ings of the Academy with home and foreign 
scientific societies. 

The Academy is one of the oldest of the 
scientific institutions in the West, and on 
December 14, 1900, celebrated the 33d anni- 
versary of its founding by the dedication of 
Science Hall. President MacLean and Profes- 
sor Nutting of the State University of Iowa 
made addresses, and Professor Starr, of the Uni- 
versity of Chicago, gave a lecture ‘ Among 
Mexican Indians.’ 

It is planned to give free scientific lectures 
from time to time in this hall. 

With its large museum, especially rich in 
archeology and enlarged by the recent gift of 
the rare Griswold College Collection, includ- 
ing 2,000 scientific books, and with its valuable 
property, the Academy is on a permanent basis, 
needing only an addition to its general endow- 
ment fund. 

The publication is assured by the Putnam 
Memorial Fund. The income of this fund of 
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$10,000 has enabled the Academy this last year 
to bring out Volume VII., containing 316 pages 
and seventeen full-page plates. 


PROPOSED JOURNAL FOR THE STATISTICAL 
STUDY OF BIOLOGICAL PROBLEMS. 

It is proposed to established a Journal of 
Biological Statistics which may serve as a means 
not only of collecting under one title biological 
data of a kind not systematically collected or 
publisHed in any other periodical, but also of 
spreading a knowledge of such statistical theory 
as may be requisite for their scientific treatment. 
The following remarks are offered in justifica- 
tion of this proposal : 

A very few years ago, all those problems 
which depend for their solution on a study of 
the differences between individual members of 
a race or species were neglected by most biolo- 
gists. The complexity of organic structure is 
so great, and the number of distinguishable 
forms so enormous, that morphologists were 
obliged to simplify their conceptions by con- 
structing for every species an ideal type, to 
which the individuals composing it conform 
with more or less exactness, and to neglect 
those deviations from the type which actually 
occur. Such simplificatian was not only justi- 
fiable, but absolutely necessary for many pur- 
poses; it has rendered enormous service to 
biology in the past, it does so still and will 
continue to do so; nevertheless, there are 
many problems which can not be dealt with by 
its aid. 

The starting point of Darwin’s theory of evo- 
lution is precisely the existence of those differ- 
ences between individual members of a race or 
species which morphologists for the most part 
rightly neglect. The first condition necessary, in 
order that any process of natural selection may 
occur among a race or species, is the existence 
of differences among its members ; and the first 
step in an enquiry into the possible effect of a 
selective process upon any character of a race 
must be an estimate of the frequency with which 
individuals, exhibiting any degree of abnor- 
mality in respect to that character, occur. The 
unit, with which such an enquiry must deal, is 
not an individual but a race, or a statistically 
respresentative sample of a race ; the result must 
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take the form of a numerical statement, show- 
ing the relative frequency with which the 
various kinds of individuals composing the race 
occur. 

As it is with the fundamental phenomenon of 
variation, so it is with heredity and with selec- 
tion. The statements that certain characters 
are selectively eliminated from a race can only 
be demonstrated by showing statistically that 
the individuals which exhibit that character die 
earlier, or produce fewer offspring, than their 
fellows: while the phenomena of inheritance 
are only by slow degrees being rendered cap- 
able. of expression in an intelligible form as 
numerical statements of the relation between 
parent and offspring, based upon statistical ex- 
amination of large series of cases, are gradually 
accumulated. 

These, and many other problems, involve the 
collection of statistical data on a large scale. 
That such data may be rendered intelligible to 
the mind, it is necessary to find some way of 
expressing them by a formula, the meaning of 
which can be readily understood, while its sim- 
plicity makes it easy to remember. The recent 
development of statistical theory, dealing with 
biological data on the lines suggested by Mr. 
Francis Galton, has rendered it possible to deal 
with statistical data of very various kinds ina 
simple and intelligible way, and the results 
already achieved permit the hope that simple 
formule, capable of still wider application, may 
soon be found. 

The number of biologists interested in these 
questions, and willing to undertake laborious 
statistical enquiries, is already considerable, and 
is increasing. It seems, therefore, that a useful 
purpose would be served by a journal especially 
devoted to the publication of statistical data, 
and of papers dealing with statistical theory. 
Many persons are deterred from the collection 
of such data, by the difficulty of finding such 
a means of publishing their results as this jour- 
nal would afford, and those results which are 
published frequently lose much of their value 
because the data on which they are based are 
withheld, or because they are isolated in publi- 
cations largely devoted to other forms of in- 
vestigation. 

Itis suggested that ‘ Biometrika, a Journal for 
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the Statistical Study of the Problems of Evolu- 
tion,’ should be published, in the first instance, 
quarterly, four numbers forming a volume. It 
is hoped that it will include (@) memoirs on 
variation, inheritance and selection in animals 
and plants, based upon the examination of sta- 
tistically large numbers of specimens (this will 
of course include statistical investigations in 
anthropometry); (6) those developments of 
statistical theory which are applicable to biolog- 
ical problems; and (c) abstracts of memoirs, 
dealing with these subjects, which are published 
elsewhere. It is proposed to include memoirs 
written in English, German, French or Italian. 

The expense of such a journal would be at 
first considerable, and it cannot be undertaken 
without some promise of support. Those will- 
ing to assist in supporting such a journal are 
requested to write either to Professor Karl Pear- 
son, F.R.S., University College, London, or 
Professor W. F. R. Weldon, F.R.S., Merton 
Lea, Oxford, agreeing to purchase the first vol- 
ume of Biometrika at the price of 30 shillings. 


RESIGNATIONS FROM THE SCHOOL OF 
PEDAGOGY NEW YORK UNIVERSITY. 

WE published last week a letter from Profess- 
ors Weir, Buchner and Judd announcing their 
resignation from the School of Pedagogy, New 
York University. In view of comments made 
by Chancellor MacCracken, we have been asked 
to publish the following statement signed by 
Professors Weir, Buchner and Judd: 

There have been long-continued disagree- 
ments within the Faculty of Pedagogy on points 
of general policy. The advice of the Chancel- 
lor on these matters could not be obtained, as 
the Chancellor has declined to attend Faculty 
meetings for more than a year, and has not at- 
tended more than two or three times during 
the last three years. Appeals made to the 
authorities of the University on matters of gen- 
eral policy were not taken up for definite con- 
sideration until in February of this year when 
two long hearings were held before a Council 
Committee, consisting of Chancellor H. M. Mac- 
Cracken, Dr. George Alexander, Chairman; 
Willis Fletcher Johnson, Secretary; Henry 
Van Schaick, and a number of ladies of the 
woman’s advisory committee, including Mrs. 
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Henry Draper, Miss Helen M. Gould, and Mrs. 
Eugene Smith. These hearings dealt with ques- 
tions of administration and curriculum. 

After these two hearings and after a meeting 
of the council of the University on March 4th, 
the Chancellor announced to the members of 
the faculty that he had accepted the resignation 
of the dean of the School of Pedagogy from the 
deanship. The Chancellor also sent word to 
one of the members of the faculty that the gen- 
eral theory of reconstruction would make it 
necessary to vacate his chair in order to make 
room for a new Dean. The member who was 
thus to be superseded made an effort to find out 
the grounds of this theory of reconstruction. 
He was informed that no criticisms of his aca- 
demic work and conduct had been communi- 
cated to the Chancellor. The only semblance 
of a reason for the theory appeared in certain 
vague and indefinite impressions entertained by 
some of the members of the woman’s advisory 
committee. The other two members of the 
faculty made an effort to find out the grounds 
of this theory of reconstruction. They were 
unable to find reasons other than those already 
stated, excepting the additional fact that the 
Chancellor had not in the beginning favored 
the appointment of this professor. They ac- 
cordingly entered a vigorous protest, both in 
person and by correspondence, to the Chancel- 
lor and Dr. George Alexander, against what 
they regarded as an unwarranted and unjust 
line of action. 

The committee of the council, including the 
members of the woman’s advisory committee, 
chen held on April 4th a meeting, and passed a 
resolution to recommend to the Council that 
the chairs of all professors of the Faculty of 
Pedagogy, not vacated by resignation, be de- 
clared vacant by the council at its May meet- 
ing. It should be noted that this resolution 
applies not merely to the three professors who 
have resigned, but to all professors in the 
School of Pedagogy. 

On learning of this action on the part of the 
Council Committee, the members of the faculty 
made an effort to get into correspondence with 
the Chancellor and secure some statement of 
the grounds of this latest action. The Chancel- 
lor withheld the information requested ; where- 
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upon, Professors Weir, Buchner, and Judd re- 
signed from the University. The following is 
a copy of the resignation sent by each of the 
professors to the Chancellor: ° 

April 12th. 
To the Chancellor of New York University : 

Because of long-continued dissatisfaction with the 
administration of the School of Pedagogy, and be- 
cause I have learned that the repeated efforts of cer- 
tain members of the faculty to improve this adminis- 
tration, while they have met with a sufficient degree 
of officfal approval to mark these efforts as thoroughly 
justifiable, have, notwithstanding, resulted in a reso- 
lution on the part of a Committee of the University 
Council to recommend that the chairs of} allj Pro- 
fessors of the School of Pedagogy be vacated at the 
May meeting of the Council, I therefore resign my 
professorship in the University, this resignation to 
take effect at the close of this university year. 

I respectfully request that an official statement of 
the fact, which has been at different times informally 
stated, that my academic work and conduct as ajpro- 
fessor in the University have been satisfactory, be 
sent to me at once. 


A MEETING of students and alumni of the 
School of Pedagogy was held in the University 
Building, Washington Square, on April 20th, 
and the following resolution was passed : 


To the Council of the New York University : 


We, the former and present students of the School 
of Pedagogy of New York University, having learned 
through the public press of the resignations of Profess- 
ors Weir, Buchner and Judd jfrom the Faculty of 
the School of Pedagogy : 

Hereby beg leave to express our firm belief that the 
loss of these professors from the Faculty will greatly 
weaken public confidence in the institution, and will 
undoubtedly impair its usefulness in the future. 
These gentlemen are everywhere recognized as thor- 
ough scholars, inspiring instructors, and men of sound 
judgment and impressive personality. 

We beg leave, therefore, to express our further con- 
viotion that the University will do itself and the edu- 
cational public of this city a service by securing, if 
possible, a withdrawal of these resignations. 


SCIENTIFIC NOTES AND NEWS. 

Mr. ALEXANDER AGAsSsIz, of Cambridge, 
Mass., has been elected president of the 
National Academy of Sciences. The further 
transactions of the Academy are recorded in a 
special article published above. 
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ProFessor G. L. GooDALE, of Harvard Uni- 
versity, has been appointed delegate from the 
National Academy of Sciences to the Inter- 
national Association of Academies meeting in 
Paris. 


Proressor E. B. WiLson, of Columbia Uni- 
versity, has been invited to deliver the annual 
address before the Medical School of Yale Uni- 
versity. 

PRESIDENT ELIOT, of Harvard University, is 
expected to return to Cambridge this week. 
He has been for the past three months in Ber- 
muda and the West Indies. 


WE learn from the Botanical Gazette that a 
handsome silver loving cup was presented by a 
number of teachers to Mr. Thomas Meehan, 
the veteran horticulturist and botanist of Phila- 
delphia, on the occasion of his seventy-fifth 
birthday. 

Dr. JAMES E. TALMAGE, professor of geol- 
ogy in the University of Utah, has been elected . 
a life associate in the Philosophical Society of 
Great Britain, otherwise known as the Victoria 
Institute, and also a corresponding member of 
the Royal Scottish Geographical Society. 

Mr. L. DE NICEVILLE has been appointed 
entomologist in the Indian Museum, Calcutta. 


WE learn from Nature that Professor Eugen 
Warming and Dr. Victor Madsen have been 
appointed to the Danish Geological Survey, and 
that Dr. H. Topsoe has retired from the Survey. 


THE Adams prize of Cambridge University 
for the present year has been awarded to Mr. 
H. M. MacDonald, of Clare College, for a paper 
on ‘Electric Waves.’ 

Mr. C. E. BoRCHGREVINE, the Antarctic ex- 
plorer, has been created a Knight of the Order 
of St. Olaf by King Oscar of Sweden and Nor- 
way. 

Dr. RoBertT E. Mortirz, of the University of 
Nebraska, has received leave of absence for next 
year which he will spend in study in Germany. 

PROFESSOR WATASE informs us that at the 
meeting of the Zoological Society of Tokio, held 
at the Zoological Institute of the University of 
Tokio, March 15, 1901, Professor Bashford 
Dean, of Columbia University, gave an account 
of his trip to the Philippines. Among others, 
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he gave a very graphic account of the habits of 
Nautilus which he had observed during his stay 
at Negros. 

PROFESSOR FREDERICK W. STARR, of the 
University of Chicago, has returned from a 
four months’ expedition among the Mexican 
Indians. He has secured valuable busts, photo- 
graphs and collections. 

THE section of vertebrate paleontology of 
the Carnegie Museum will have four field 
parties engaged during the coming summer in 
exploring the fossil-bearing horizons of the 
West. The work will be under the general 
direction of Mr. J. B. Hatcher, the Museum’s 
curator of vertebrate paleontology. One party 
will operate near Cafion City, Colorado, where 
during the past winter a valuable deposit 
of Dinosaur bones has been unearthed by Mr. 
W. H. Utterback. A second party will be in 
charge of Mr. C. W. Gilmore, and will continue 
the work that Has been so successful during the 
past two seasons in southern Wyoming. A 
third party will be in charge of Mr. O. A. 
Peterson, and will explore the Tertiary de- 
posits of western Nebraska, while the fourth 
party will devote its attention to the Cretaceous 
and Tertiary deposits of southern Montana. 
Important results are expected from the various 
field parties. 

Dr. HENRY C. Cow Es will conduct an 
expedition of students from the botanical 
department of the University of Chicago to 
the mountains of northwestern Montana and 
northern Idaho during August and a part of 
September. The purpose of this trip will be 
an ecological study of the various mountain 
conditions. 

S. M. Tracy, of Biloxi, Miss., has chartered 
a schooner for the summer, and will spend the 
next six months in a botanical exploration of 
the islands along the coast of the Gulf of 
Mexico. May, June, September and October 
will be spent on the south Florida coast, and 
July and August on the Texas coast. 

PROFESSOR ENGLER, director of the Botan- 
ical Garden at Berlin, is about to visit the 
Canary Islands, in order to study their flora; 
at the same time the botanist, Dr. Josef Born- 
muller, will also make an expedition. 
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THE funeral of the late Professor Henry A. 
Rowland took place during the recent meeting 
of the National Academy of Sciences, and Dr. 
8. P. Langley, Secretary of the Smithsonian In- 
stitution, and Dr. T. C. Mendenhall, President 
of the Worcester Polytechnic Institute, were 
appointed a committee to represent the Acad- 
emy. 


A PORTRAIT of the late Dr. William Pepper 
was presented to the American Philosophical 
Society on April 12th by a number of members 
of the Society. An address was made on the 
occasion by Dr. Horace Howard Furnace. 


Dr. FREDERICK J. BROCKWAY, assistant dem- 
onstrator in anatomy in the College of Physi- 
cians and Surgeons, Columbia University, died 
of meningitis at Brattleboro, Vt., on April 21st. 
He was born in 1860 and took his A.B. at Yale 
and his M.D. from the College of Physicians 
and Surgeons. 


WE regret also to record the death of Rich- 
ard P. Rothwell, since 1873 editor of the Engi- 
neering and Mining Journal. He was born in 
Ontario, Can., in 1836, and studied at Trinity 
College, Toronto, the Rensselaer Polytechnic 
Institute and the Paris School of Mines. Mr. 
Rothwell made numerous inventions and had a 
large practice as consulting mining engineer. 
He was president of the American Institute of 
Civil Engineers in 1872, and was a member of 
numerous foreign and American Scientific So- 
cieties. In connection with the Engineering 
and Mining Journal he published annually ‘ The 
Mineral Industry, its Statistics, Technology 
and Trade,’ and the company of which he was 
president, The Scientific Publishing Company, 
issued many books relating to industry and min- 
ing. His death, which was due to cancer, oc- 
curred on April 17th. 

PROFESSOR JOSEF VON FEDOR, professor of 
hygiene in the University of Buda Pesth and 
the author of many works on this science, has 
died at the age of fifty-seven years. 


THE death is also announced of Dr. P. Kohl- 
stock, lecturer on tropical hygiene at the Uni- 
versity of Berlin, and known for his researches 
on cholera and other subjects. He died at — 
Tien-Tsin, where he was engaged in research. 
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A preEss cablegram from Berlin states that 
Dr. Menke, leader of a German scientific ex- 
pedition in the South Sea Islands, has been 
murdered by natives of Macquarie Islands. 
Two other members of the expedition were 
wounded. 


THE Legislature has not made an appropria- 
tion with which the New York Pathological 
Institute can pay rent for the laboratory it now 
occupies, and it will be necessary to remove 
the fine equipment to Manhattan State Hos- 
pital on Ward’s Island. Dr. Ira Van) Gieson 
will not be continued as director of the Insti- 
tute after the first of May. 


A CORRESPONDENT in San Francisco informs 
us that the bill making it a felony to publish 
that cholera or bubonic plague exists within 
the State of California, unless the fact has been 
entered on the minutes of the Board of Health, 
after haying been passed by one branch of the 
Legislature was dropped. Dr. John J. Kin- 
youn, federal quarantine officer at San Francisco, 
to whom we understand the investigation of the 
plague in that city was due, has been trans- 
ferred at the request of commercial organiza- 
tions. The attitude of the San Francisco press 
towards the investigations of the plague by the 
federal authorities is shown by the following 
extract from the Call of April 16th. 

Dr. Kinyoun was the worst enemy. the State had 
ever had. His circulation of bubonic plague reports 
inflicted incalculable injury upon the State in general 
and San Francisco in particular. The salient fact 
that a number of deaths in the Chinese quarter during 
the past twelve months, with Dr. Kinyoun’s bubonic 
nightmare thrown in, was no greater than for any 
one of the preceding years, could not stay the dam- 
age done by Kinyoun’s sensational declarations. 


In the London Times and in Nature we find 
some information regarding the inaugural meet- 
ing of the International Association of Acade- 
mies which was called to meet in Paris on the 
16th inst. The following delegates were ex- 
pected to be in attendance: Amsterdam, Pro- 
fessor H. G. yan de Sande Bakhuysen, presi- 
dent of the physico-mathematical section of the 
Academy ; Professor H. Kern, president of the 
section of letters ; Professor J. de Goeje. Berlin: 
Professor H. Diels and Professor W. Waldeyer, 
permanent secretaries of the Prussian Royal 
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Academy of Sciences; Professor R. Helmert ; 
Professor J. H. van’t Hoff; Professor T. Momm- 
sen; Professor E. Sachau. Brussels: Lieut.- 
General de Tilly; Professor P. Fredericg. Buda- 
pest: Professor C. Than; Professor I. Goldziher. 
Christiania, not yet announced. Gottingen: 
Dr. BE. Ehlers and Dr. F. Leo, secretaries of 
the Society; Professor E. Riecke. Copen- 
hagen: Professor J. L. Heiberg; General G. 
Zacharie. Leipzig: Professor W. His; Pro- 
fessor A. Fischer; Professor H. Gelzer. Lon- 
don: Sir Michael Foster and Professor A. W. 
Ricker, secretaries of the Royal Society ; Dr. 
T. E. Thorpe, foreign secretary of the Society ; 
Sir Norman Lockyer; Sir Archibald Geikie ; 
Professor A. R. Forsyth; Professor H. Ray 
Lankester; Professor A. Schuster. Munich: 
Professor W. Dyck; Professor F. Lindemann ; 
Professor K. Krumbacher. Paris, Academy 
of Inscriptions and Belles Lettres: Count De 
Lasteyrie, president; MM. P. Berger, vice- 
president; H. Wallon, permanent secretary ; 
L. Delisle; G. Boissier; Bréal; Barbier De 
Meynard; Senart; E. Mintz. Academy of 
Sciences: MM. Fouqué, president ; Bouquet de 
la Grye, vice-president; Berthelot and Dar- 
boux, permanent secretaries; Marey; H. Poin- 
caré; Moissan; Lannelongue. Academy of 
Moral and Political Sciences: Count de Fran- 
queville, president ; G. Picot, permanent secre- 
tary; Gréard; Glasson; Lachelier; Sorel; 
Boutroux. St. Petersburg: MM. Famintzin ; 
Backlund: Oldenbourg; Kouliabko. Rome: 
Professor S. Cannizzaro; Professor A. Mosso ; 
Professor I. Guidi. Stockholm: Professor G. 
Retzius, president of the Academy of Sciences. 
Washington: Professor G. L. Goodale. Vi- 
enna: Professor Victor von Lang, general sec- 
retary of the Academy of Sciences; Professor 
T. Gomperz; Professor Leopold von Schroeder ; 
Professor J. Karabacek ; Professor J. C. Zirecek; 
Professor A. Rollett; Professor G. Tschermak. 
The delegates were to be officially welcomed 
to Paris by the French Government and the 
Institute of France; and the arrangements for 
their pleasure included receptions at the 
Chateau de Chantilly, bequeathed to the Insti- 
tute of France by the Duc d’Aumale, at the 
French Academy and elsewhere, a visit to the 
Bibliothéque Nationale under the conduct of its 
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accomplished director, M. Léopold Delisle, and 
a special representation at the Comédie Fran- 
On Thursday, the 18th, the Institute of 
France would give a dinner in honor of the 
assembly, and on Saturday the delegates were 
to be entertained at a banquet by the Paris 
Municipal Council. Regarding the scientific 
work of the Association, we find less informa- 
tion, but it is said that the Royal Society has 
on the agenda a proposal relating to the desir- 
ability of connecting the measurements of 
Struve upon the are of meridian 30° E., with 
those of Gill on the same meridian in South 
Africa, and the Paris Academy raises the ques- 
tion of the standardization of the recording in- 
struments used in physiology and increased 
uniformity in the methods of that science. 


gaise. 


THE American Metrological Society held its 
annual meeting at Washington on April 19th 
with the President, Dr. T. C. Mendenhall, in 
the chair. Dr. Mendenhall made an address 
on the recent progress of the metric system 
here and abroad. Among the other papers was 
one by .Dr. S. W. Stratton, director of the 
newly established Bureau of Standards, on the 
plans for the Bureau. 


THE annual meeting of the Society for the 
Promotion of Engineering Education will be 
held at Buffalo, June 29, July 1 and 2, 1901. 
The sessions will be held in 933 Ellicott Square. 


THE Buffalo Society of Natural Sciences has 
announced a series of lectures to be given by 
Mr. Frederick Houghton of the Buffalo schools 
beginning April 25th. They are on physical ge- 
ography and are designed specially for teachers. 
Each lecture will be followed by an excursion 
to study the local physical conditions described. 


THE subject for the Adams Prize at Cam- 
bridge University for 1903 is ‘The bearing on 
mathematical physics of recent progress in the 
theory of the representation of discontinuous 
quantity by series, with special consideration 
of the logical limitations of the processes in- 
volved,’ the value of the prize is about $1,100, 
and it is open to those who have taken a degree 
at Cambridge. The subject for the Sedgwick 
prize, 1903, is ‘The Petrology of some Group of 
British Sedimentary Rocks.’ 
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THE Fossati Prize of the Lombard Academy 
of Sciences and Letters will be awarded in 1902 
for an essay on the ‘ Minute or gross, anatomy 
of the brain.’ In 1903 the subject is ‘The ter- 
mination of the cranial nerves in the brain.’ 
The prize is of the value of about $400 and is 
open only to Italians. 


THE American Mathematical Journal an- 
nounces that the Naples Academy of Mathe- 
matical and Physical Science has awarded its 
mathematical prize of 100 lire for 1899 to Dr. 
G. Torrelli at Palermo for his work on the to- 
tality of prime numbers. The subject for the 
next award is the theory of invariants of the 
ternary biquadratic, considered preferably in 
relation to the condition for splitting into lower 
forms. The essays, which may be written in 
Italian, French or Latin, must be sent in before 
March 31, 1902. The next annual prize of the 
Madrid Academy of Sciences will be awarded 
for a historical memoir on the Spanish mathe- 
maticians of the 16th century. 


THE Peruvian Government has offered to 
give Harvard University additional land for its 
observatory at Arequipa. 


Mayor VAN Wyck has approved the bill 
passed by the Legislature enabling the city of 
New York to accept Mr. Andrew Carnegie’s 
gift of $5,200,000 to erect sixty-five branch 
libraries. 


REUTER’s AGENCY is informed that the whaler 
America which has been bought by Mr. Evelyn 
B. Baldwin, the American explorer, for. his 
forthcoming journey to the North Pole, will 
sail from Dundee on June 18th, by which date 
Mr. Baldwin expects to arrive from the United 
States. The America will proceed direct to 
Norway, where she will join the two other 
ships which are to form part of the expedition, 
and, after taking on board stores and equip- 
ment, will proceed North. Mr. Baldwin 
will, it is said, take with him 500 dogs and 
a number of mules. Work is now in progress 
for preparing the America for her voyage, the 
ship haying been fitted with new masts and 
a new forecastle, and having been practically 
redecked. The vessel, formerly known as the 
Esquimaux, is an auxiliary steam whaler, and 
has been employed in the whaling industry for 
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nearly 30 years. Recently she was chartered as 
a private yacht, and, in addition to the accom- 
modation usual on whalers, has had a suite of 
commodious cabins specially built in a deck- 
house aft. Her tonnage is 800, and her 100- 
horse-power engines give her a speed of seven 
knots. Sheis a good sea boat and well fitted to 
withstand Arctic ice pressure ; last year while 
in Davis Straits she succeeded in getting out of 
the ice-pack from which a number of other 
whalers were unable to extricate themselves. 
Mr. Baldwin has himself left New York to join 
the America. We are unable to learn what 
Scientific men are accompanying the expedition 
or what scientific work is proposed. 


THE daily papers report that the department 
of physics of Cornell University has set up a 
camera with which to take each day one pic- 
ture of the new anatomical laboratory in course 
of construction. The negatives will be taken 
on a long bioscopic film, and be used to produce 
a moving picture of the building from the be- 
ginning of its foundation to its completion. 


THE Experiment Station Record states that 
the agricultural council of the Russian Ministry 
of Agricultural and Imperial Estates has taken 
steps in the direction of improving the character 
of the live stock and the live stock industry in 
general of that country. At present this in- 
dustry is said to be far behind that of other 
countries, the animals kept being inferior and 
stock-raising receiving comparatively small 
attention from the farmers. The council has 
recommended the holding of live-stock shows, 
with prizes for excellence, the establisment of 
breeding farms and furnishing of expert assist- 
" ance in purchasing good breeding animals, the 
maintenance of local breeding establishments 
where the service of pure-bred animals can be 
secured, and loans to municipalities and socie- 
ties for the purpose of purchasing pure-bred 
animals and providing for their care. In order 
to carry out the above measures the Ministry 
of Agriculture, with the concurrence of the 
Minister of Finance, has recommended an ap- 
propriation of 5,000,000 rubles (about $2,000, - 
000) to begin this work and a quadrennial 
appropriation of 1,125,000 rubles. 


WE learn from the same source that at the 
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third agricultural congress, held at Barbados, 
January 5th, Dr. D. Morris, commissioner of 
agriculture for the West Indies, described the 
progress which is being made under the Impe- 
rial Department of Agriculture in the direction 
of agricultural experimentation and investiga- 
tion. During the year three new experiment 
stations have been established at Montserrat 
and one at Tortola for the Virgin Islands. At 
the present time there are 9 botanic stations 
maintained from imperial funds under the 
charge of the Imperial Department of Agricul- 
ture. In addition, there are 20 substations, or 
experiment plats, started at Grenada, St. Vin- 


cent, St. Lucia and Dominica to encourage the 


improved cultivation of cacao, coffee, limes 
and other crops. There are 12 central, manu- 
rial and local stations associated with the 
sugar-cane experiments at Barbados, 7 similar 
stations at Antigua and 3 at St. Kitts-Nevis. 
Experimental cultivation with food and other 
crops will be carried on in connection with all 
the agricultural schools. During the past 
year lectures to teachers in charge of elemen- 
tary schools have been carried on in every part 
of the West Indies, and the belief is expressed 
that within a year or two, in the smaller islands 
at least, every teacher in charge of a school 
should be qualified, not only to give a certain 
amount of instruction in the principles of agri- 
culture, but also to interest the children by 
simple experiments followed by practical dem- 
onstrations in the cultivation of plants suited 
to the district. The first agricultural school in 
the West Indies affording secondary education 
for boys was opened at St. Vincent in Septem- 
ber, and a similar school was opened at Do- 
minica in December, 1900. It is planned to 
establish two more agricultural schools during 
the present year, one at St. Lucia and another, 
combining the characters of an agricultural 
school and grammar school, at St. Kitts. Seven 
scholarships in agriculture at Harrison College, 
Barbados, have been established by the Imperial 
Department of Agriculture. Agricultural fairs 
have been successfully conducted, and have 
proved of value in stimulating effort toward bet- 
ter production. The Department of Agriculture 
has encouraged these by prizes amounting to 
£350 and the distribution of 100 diplomas. 
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UNIVERSITY AND EDUCATIONAL NEWS. 


Tuer Minnesota Legislature has appropriated 
$60,000 for the College of Engineering of the 
State University. 


THE University of Cambridge conferred last 
year degrees as follows: M.D., 13; Sc.D., one; 
Litt.D., one; Mus.D., one; B.D., three; 
M.A., 342; LL.M., 11; M.B., 49; B.Ch., 61; 
B.A., 668; LL.B., 44; Mus.B., two. 


A PROPOSAL is before the German Federal 
Council to admit to the medical course in the 
University students who have certificates from 
the Realschule, instead of insisting as hereto- 
fore upon the classical training of the Gymnasia. 
The Berlin Medical Society, at a recent meet- 
ing, discussed, according to the British Medical 
Journal, this question, and passed a resolution 
affirming that the certificate of classical instruc- 
tion should alone give the right of admission to 
the medical examinations, but on the proposi- 
tion of Professor Virchow it was agreed to add 
the declaration that the admission of pupils 
from modern schools to the medical classes 
should be subject to the same rules as in the 
other faculties. 


For some time there has been an agitation in 
Liverpool to have a university established in 
that city. We learn from the London Times 
that Mr. A. L. Jones, of Messrs. Elder, Demp- 
ster, and Co., has brought the subject under 
notice in a practical form. At a recent din- 
ner in commemoration of the new steamer, 
Sekondi, just added to the West African 
fleet of Messrs. Elder, Dempster, and Co., be- 
ing about to start on her maiden voyage, Mr. 
Jones, in proposing ‘ The African Trade,’ said 
that they had a tropical school in Liverpool 
which had done a great deal to reduce mortal- 
ity from tropical diseases, and they hoped to 
have a cathedral and a university. He would 
be delighted to see a university established, 
and would be pleased to give a contribution of 
£5,000 towards that purpose. That was not 
much, and he was glad to think that the con- 
tributions to follow would be much larger. 
Manchester men did not treat their native city 
as Liverpool men did. Liverpool must have a 
cathedral and a university, and not continue 
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to shirk her responsibilities. Mr. A. F. Warr, 
M.P., in proposing ‘The Liverpool School of 
Tropical Medicine,’ said that they would not 
have discharged their duties until they had es- 
tablished a cathedral and university in the 
city. Professor Boyce responded, and referred 
to the loss sustained by the death of Dr. Myers, 
whose family had given £1,000 to the school, 
and his brother £500. They had established 
an absolutely international school, which had 
served as an example to others. Fellowships 
had been established at University College for 
the benefit of colonials and others, and the 
school has shown what a success a real uniyer- 
sity could be made in Liverpool. 


Mr. SAMUEL M. Courter, fellow at Chicago 
University, has been appointed instructor in 
botany at Washington University. 


At Columbia University the John Tyndall 
Fellowship has been awarded to Mr. Berger 
Davis of New York and the Barnard Fellow- 
ship to Mr. J. A. Matthews of Columbia Uni- 
versity, now carrying on chemical research in 
London. University fellowships in the sci- 
ences have been awarded as follows: 

Robert Henry Bradford, Salt Lake City, 
Utah, metallurgy. 

William Austin Cannon, Washington, Mich., 
botany. 

Fellowship in chemistry to be awarded to an 
alternate. 

William Jones, Sac and Fox Agency, Okla- 
homa, anthropology. 
James Franklin 
Mass., psychology. 

Austin Flint Rogers, New York, mineralogy. 

Walter Stanborough Sutton, Kansas City, 
Kansas, zoology. 

Charles Partridge Weston, Orono, Me., me- 
chanics. 

James Mickel Williams, New York, sociol- 
ogy. 

Dr. E. OvERTON, docent in the University of 
Zurich, has been called to an associate profess- 
orship of physiology in the University at 
Wirzburg. 

Dr. F. REINITZER has been promoted to a full 
professorship of botany in the Technical Insti- 
tute at Graz. 


Messenger, Cambridge, 
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HENRY AUGUSTUS ROWLAND. 


In the death of Professor Rowland, at the 
age of fifty-three, in the fulness of his 
activity and powers, the world has lost one 
of its foremost men of genius; America, its 
greatest scientist ; Johns Hopkins Univer- 
sity, the teacher and investigator who has 
brought it most renown. 

Henry Augustus Rowland was born at 
Honesdale, Pennsylvania, Nov. 27, 1848 ; 
he entered the Rensselaer Polytechnic In- 
stitute, Troy, and received the degree of 
C.H. in 1870. After a brief experience in 
practical engineering on a railroad he ac- 
cepted the position of teacher of science in 
Wooster College, where he taught physics, 
zoology and geology for the year 1871-2. 
He was then called to the Rensselaer Insti- 
tute as instructor, and was soon promoted 
to assistant professor. He remained at 
Troy until he accepted a position at Johns 
Hopkins University in 1875. The atten- 
tion of President Gilman of Johns Hopkins 
University was directed to Rowland by 
Professor Michie of West Point; and the 
first meeting of the two took place at the 
Academy on the Hudson. Before assum- 
ing the duties of his new office, at the sug- 
gestion of President Gilman, he spent a 
year in HKurope purchasing apparatus for 
his laboratory, becoming acquainted with 
the prominent scientists of England and 
the Continent, and making a prolonged 
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stay in Berlin in order to carry out in 
Helmholtz’s laboratory an investigation 
which he had long contemplated. He re- 
turned to America in 1876, was made pro- 
fessor of physics at Johns Hopkins, and at 
once began his work. His influence was 
immediately felt not alone in the Univer- 
sity, but throughout the whole country ; 
and students came from both North and 
South to receive inspiration and guidance. 
As research after research, discovery after 
discovery, was made, honors came from 
both home and abroad ; his reputation and 
renown increased until in the whole coun- 
try there was no one whose influence in all 
fields of scientific study or application was 
so great. It was in Baltimore that nearly 
all his great work was done, and it was here 
that he died on the 16th of April. 

Professor Rowland was honored by being 
elected a member of many scientific bodies. 
He was Honorary Member of the Royal 
Society of London; Honorary Member of 
the Royal Society of Edinburgh ; Honorary 
Member of the Royal Academy of Sciences, 
Berlin; Corresponding Member of the Royal 
Society of Gottingen ; Corresponding Mem- 
ber of the Academy of Sciences of Paris; 
Honorary Member of the Cambridge Philo- 
sophical Society ; Honorary Member of the 
Physical Society of London; Foreign Mem- 
ber of the Royal Swedish Academy of 
Stockholm ; Associate Fellow of the Ameri- 
can Academy of Arts and Sciences; Mem- 
ber of the National Academy of Sciences, 
and a member of nine other learned socie- 
ties. 

He was awarded the Rumford Medal by 
the American Academy in 1884, the Mat- 
teucci Medal in 1897, and received medals 
at the Exhibitions of Chicago and Paris. 
He received the honorary degrees of Ph.D. 
from Johns Hopkins in 1880 and of 
LL.D. from Yale in 1895 and Princeton in 
1896. He was made an officer of the 
Legion of Honor in 1896. 
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Even as a young man, Rowland was oc- 
cupied continually with problems and ques- 
tions pertaining to chemical and physical 
science; he had his own laboratory and 
workshop in which he performed experi- 
ments and constructed apparatus. Heread 
the works of Faraday and others and made 
their subject-matter thoroughly his own. 
His note-books kept when he was still a 
youth are full of most remarkable con- 
jectures as to the undiscovered truths of 
nature, of proposed experiments, of most 
discriminating and accurate observations, 
and of many interesting theoretical dis- 
cussions. It is to be earnestly hoped that 
the contents of these books will some day 
be published. j 

It is hardly necessary to give more than a 
summary of his most important researches. 
While at Troy he made those investigations 
on magnetic induction, permeability and 
distribution, which at once attracted the at- 
tention of Clerk-Maxwell. In Berlin he 
carried out his experiments on electric con- 
vection, which proved that an electrostatic 
charge carried ata high rate of speed has 
the same magnetic action as an electric 
current. (The results of this experiment 
have recently been called in question; but 
a repetition of the work during the past 
winter has confirmed them.) His first im- 
portant piece of work in Baltimore was the 
determination of the mechanical equivalent 
of heat, which necessitated more careful 
thermometrie and calorimetric methods 
than had ever been used before. He then 
became interested in questions dealing with 
electricity and, realizing the importance of 
accuracy in the measurement of electrical 
quantities, made a most careful determina- 
tion of the ohm. This work was repeated 
and extended later, at the request of the 
United States Government. 

The great problem of the connection 
between ether and matter was always be- 
fore him, and in the desire of adding some- 
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thing to our knowledge he devised many 
experiments which were carried out by his 
students under his immediate direction ; 
of these the most important were the one 
performed by Professor Hall, which led to 
the discovery of the ‘Hall effect,’ and 
those recently performed by Dr. Gilbert, 
which have led to purely negative results. 
Becoming interested in the study of spec- 
trum analysis, largely through the influence 
of his colleague Professor Hastings, he real- 
ized the importance of securing as perfect 
gratings as possible. So he constructed a 
dividing engine for the ruling of gratings, 
the essential parts of which were a screw of 
nearly perfect uniformity of pitch and a 
most ingenious device for the correction of 
periodic errors. With this machine many 
gratings were ruled on both glass and 
speculum metal, the surfaces being plane. 
But the idea occurred to him to investigate 
the action of a grating ruled on a spherical 
concave surface ; he discussed the question 
mathematically and thus discovered the 
great advantages of such ‘ concave grat- 
ings,’ and proceeded at once to rule them. 
(It should be noted that all the gratings, 
both plane and concave, which have been 
ruled under Professor Rowland’s direction 
and are now in use in all the physical 
laboratories of the world, have been sold at 
such prices as simply paid the wages of the 
laboratory mechanician who supervised 
their construction.) With these gratings 
the study of the solar spectrum was begun ; 
and in order to supplement eye-observa- 
tions, he made a careful study of photo- 
graphic methods, and prepared his own 
‘photographic plates. Having mapped the 
whole solar spectrum from the extreme red 
to the limits in the ultra violet, he had 
enlarged maps prepared and offered to the 
world. Then he undertook the systematic 
study of the arc-spectra of all the elements, 
so far as possible; and the final results of 
this long research are now nearly ready for 
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publication. Within recent years his at- 
tention had been called to the theory of 
alternating currents and to their applica- 
tion for practical purposes. He devised a 
system of multiplex telegraphy depending 
upon synchronous motors, which received 
a grand medal at the Paris Exposition of 
1900. i 

These are but the most important of Row- 
land’s contributions to science ; a complete 
list would be even more striking. Far more 
important, however, than the results of the 
investigations themselves, is the spirit, the 
aim of the man as made manifest in them. 
His great purpose was to discover not sim- 
ply the truth in nature, but the deeply hid- 
den truth. Questions pertaining to the 
fundamental properties of electricity, mag- 
netism, ether and matter were always in his 
mind ; the exact measurement of spectrum 
lines was interesting to him only in so far 
as the results might lead to accurate knowl- 
edge of molecular constitution or of solar 
and stellar phenomena; all instruments or 
methods perfected by him were those which 
could be used to measure the great constants 
of nature. 

To appreciate properly Rowland’s great- 
ness as an investigator one must have 
worked with him. He enjoyed to the ut- 
most the rare gifts of intuitive knowledge 
and of self-confidence. His energy, his 
manual dexterity, his ingenuity, his keen- 
ness in perceiving and avoiding experi- 
mental errors, his skill in devising appar- 
atus, were always evident. No scientist of 
this generation has had greater power than 
he of using his imagination under the re- 
straints and guidance of scientific knowl- 
edge. 

As the director of a great physical labor- 
atory, Rowland was in some ways unique. 
His enthusiasm and the inspiration of his 
example were always of the greatest help ; 
his suggestions were invaluable; but his 
critical powers, his deep insight into any 
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physical problem, his searching questions 
were the qualities of untold benefit. He 
rarely delivered a lecture without calling 
attention to some subject which needed ex- 
perimental study ; he was never present at 
a meeting where scientific papers were read 
or discussed without pointing out some error 
or possible improvement in the method of 
experimenting. He was rarely on intimate 
terms with his students ; but no one came 
near him without recognizing his sweetness 
of character, his entire freedom from petty 
faults, his absolute unswerving devotion to 
the pursuit of truth, 
J.S. Amzs. 


JOHNS HopkKINS UNIVERSITY. 


IMMUNITY AND PROTECTIVE INOCULATION.* 


“When we search the history of the development 
of scientific truth we learn that no new fact or 
achievement ever stands by itself, no new discovery 
ever leaps forth in perfect panoply, as Minerva did 
from the brow of Jove. 

“ Absolute originality does not exist, and a new 
discovery is largely the product of what has gone be- 
fore. 

“We may be confident that each forward step is 
not ordered by one individual alone, but is also the 
outcome in a large measure of the labors of others. 
The history of scientific effort tells us that the past is 
not something to look back upon with regret—some- 
thing lost, never to be recalled—but rather as an 
abiding influence helping us to accomplish yet greater 
successes.’’—Sir Michael Foster. 

‘Again and again we may read in the words of 
some half-forgotten worthy the outlines of an idea 
which has shone forth in later days as an acknowl- 
edged truth.’’—Sir William MacCormac. 


TuHE fact that persons once afflicted with 
smallpox rarely experienced a second at- 
tack of that disease when repeatedly ex- 
posed to it was not only early observed, 
but made a matter of record by the Chinese 
long before the beginning of the Christian 
era. That the disease was contagious had 
long been a matter of common experience, 

* Address of the President of the Texas Academy 


of Science, given in the Chemical Theater of the Uni- 
versity of Texas, on October 26, 1900. 
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and the means of protection against its 
ravages early became an interesting subject 
for investigation. 

The Chinese observed that when the dried 
and pulverized material from smallpox pus- 
tules was blown into the nostrils of persons 
who had not experienced an attack of the 
disease, the disease in persons thus in- 
fected underwent a milder course, was ac- 
companied by a lower death rate, and con- 
ferred immunity against further attacks of 
smallpox. This early method of protec- 
tion against the ravages of the disease be- 
came a common custom in China and 
India; but was later superseded by a more 
direct method of inoculation, that of in- 
troducing beneath the skin the scab of 
variolus pustules. The Chinese used the 
dried scab, the ordinary Hindoos the fluid 
pus, and the Brahmans pus that had been 
kept in wool for a period of twelve months. 
The last is clearly an instance of using 
attenuated virus. 

It should be remembered that smallpox 
extended westward to Europe during the 
sixth century, that it reached England 
toward the close of the ninth century, and 
at the time of the Crusades became wide- 
spread. In 1517 it was carried from 
Europe to Santo Domingo; reached Mexico 
in 1520, whence it spread throughout the 
New World. It was introduced into Ice- 
land in 1707 and to Greenland in 1733. 

It should be particularly noted, that in 
the invasion of new territory the virulence 
of smallpox at once became greatly inten- 
sified—in some instances nearly one-half 
the population being destroyed by it. Rob- 
ertson records the death of three million’ 
and a half of people in Mexico alone as the 
result of the invasion of 1520. Again, the 
dark-colored races seem to be more easily 
infected than Europeans. 

The protective method of directly inocu- 
lating the pulverized variolus scab beneath 
the skin slowly traveled westward; so 
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slowly, that it did not reach Western Eu- 
rope until 1718, when Lady Mary Wortley 
Montagu introduced the process then in 
vogue in Constantinople. While the year 
1718 marks the introduction of protective 
inoculation to the aristocracy of England, 
the practice had come into use among 
Scotch and Welsh peasants at a much 
earlier date, which probably accounts for 
the next stage in the evolution of measures 
of protection against infectious diseases. 

Herdsmen and milkmaids in both Eng- 
land and Schleswig-Holstein observed that 
occasionally on the udder of cows there 
appeared an eruption resembling smallpox; 
that this eruption could be communicated 
to persons engaged in milking; and that 
persons infected with the cowpox were pro- 
tected against an invasion of true smallpox. 
The fact that the notorious Mrs. Palmer, 
Duchess of Cleveland, was thus protected 
is evidence sufficient to show that such ob- 
servations were common as early as 1663. 
In 1768 Fewster and Sutton in London ; 
1774, Jesty, a Dorsetshire farmer ; 1791, 
Pless, a Holstein teacher, and May 14, 
1796, Jenner, confirmed these observations. 
It is true that the immortal work of Jen- 
ner began as early as the year 1769; for at 
this time, while a student under John 
Hunter, he heard a young country woman, 
in whose presence the subject of small- 
pox was mentioned, say: ‘‘I cannot take 
that disease, for I have had cowpox.”’ 
Upon mentioning the subject to his master, 
Hunter replied “ Do not think, but try ; be pa- 
tient, be accurate.’ Jenner did try; was 
patient, was accurate; and on May 14, 
1796, after years of patient labor, in his 
‘Inquiry into the Causes and Effects of the 
Variole Vaccine,’ he experimentally estab- 
lished the following facts : 

1. That this disease (cowpox) casually communi- 
cated to man has the power of rendering him unsus- 
ceptible of smallpox. 

2. That the specific cowpox alone, and not other 
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eruptions affecting the cow, which might be con- 
founded with it, had this protective power. 

3. That the cowpox might be communicated at will 
from the cow to man by the hand of the surgeon, 
whenever the requisite opportunity existed. And 

4. That the cowpox once ingrafted on the human 
subject, might be continued from individual to indi- 
vidual by successive transmissions, conferring on each 
the same immunity from smallpox as was enjoyed 
by the one first infected direct from the cow. 

Thus it is seen that Jenner, by inoculat- 
ing a cow with variolus matter produced 
in the cow an eruptive disease resembling 
smallpox, but of a milder type, and that 
the cultivation of this milder disease in the 
cow yielded a fixed virus (vaccine) which, 
transplanted to man, gave rise to a still 
milder eruptive disease (vaccinia) possess- 
ing constant characteristics, and conferring 
upon persons who underwent it immunity 
against smallpox. 

The older methods of inoculation against 
smallpox were quickly supplanted by the 
simpler and far safer method of vaccina- 
tion ; and since the introduction of the 
latter the appalling ravages of smallpox 
have been relegated to historical literature. 

The subsequent development of vaccina- 
tion is a matter of such general information 
that there is no need of its further discussion 
here. It is sufficient to say that in the 
great majority (if not in all) of the cases 
of successful vaccination immunity against 
smallpox is conferred for an indefinite 
period, varying from three years to many 
years—averaging three to seven years—in 
some cases for life; and that compulsory 
vaccination and revaccination offer the 
safest and surest protection against this 
loathsome disease. 

The success of vaccination gave great im- 
petus to the investigation of the problem of 
immunity, and the annals of the nineteenth 
century contain a voluminous record of the 
prolonged and patient efforts of a host of 
brilliant workers whose contributions have 
at least laid the foundation upon which the 


686 


“solution of the problem may, in the future, 
be built. The building of this foundation 
can not be recounted here; but it will be 
necessary to mention some of the materials 
of which it is made, that the latest progress 
may be intelligently discussed. 

Asin the case of smallpox, it had long 
been a matter of common observation that 
a number of the acute infectious diseases 
‘occur but once in the same individual. 
Whooping-cough, measles, scarlet-fever and 
yellow-fever are notable examples of acute 
infectious diseases one attack of which 
usually confers immunity against subse- 
quent attacks of the same disease. It was 
also observed that some infectious diseases 
confer a very evanescent type of immun- 
ity, and that others confer no immunity 
whatever. 

From the standpoint of immunity the in- 
fectious diseases may be easily divided 
into three classes : 

1. Diseases one attack of which confers 
immunity against subsequent attacks of the 
same disease. 

2. Diseases one attack of which confers 
immunity against subsequent attacks of the 
same disease for only short periods of time. 

3. Diseases an attack of which confers 
no immunity whatever. 

It would seem that these facts, coupled 
with Jenner’s discovery of a fundamental 
and practical method of producing artificial 
immunity, clearly outlined the path for 
future workers to follow; but, strange to 
say, the nineteenth century was well on its 
way before this important route found many 
followers. 

The failure to appreciate fully Jenner’s 
brilliant discovery, and to apply his method 
to the study of other infectious diseases, 
finds an explanation in the hazy theoretical 
conceptions of the cause and nature of in- 
fectious diseases which prevailed during the 
early part of the century. The investiga- 
tions of fermentation by Astier, Sette, Franz 
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Schulze, Cagnaird de Latour, Schwann, 
Fuchs, Remak, Mitscherlich, Helmholtz 
and others did much toward clearing the 
haziness of that period; but it was the 
monumental work of Pasteur that ‘ finally 
established the truth of the view that all 
processes of fermentation and putrefaction 
alike are caused by living things, and that 
in each different fermentation different 
kinds of microbes are concerned.’ In the 
light of newer knowledge this statement 
needs revision. The investigations of Koch 
on anthrax soon followed, and then came 
the growth of pure cultures of several path- 
ogenic bacteria. 

“The work of Pasteur and Koch afforded 
the first basis on which the study of artifi- 
cial immunity could be again undertaken. 
The possibility of voluntarily producing a 
number of the most important infectious 
diseases of men and animals, and of modi- 
fying at will pure cultivations of bacteria, 
either, according to Jenner’s precedent, by 
passage through the animal body, or other- 
wise on artificial culture media, laid the 
foundation on which advancement could 
proceed. Pasteur himself was the first, 
after Jenner, to produce an artificial im- 
munity by using an attenuated virus; and 
he was also able to introduce the procedure 
to some extent into practice with most 
beneficial results. Still the theoretical ex- 
planation of all these facts lagged far be- 
hind their practical effects. 'The very able 
investigations of Metschnikoff and his 
theory of phagocytosis were, to many in- 
vestigators, inconclusive. ’’ 

Numerous attempts were made to formu- 
late adequate theoretical explanations of 
the accumulated facts concerning the phe- 
nomena of infectious diseases. The fol- 
lowers of Sydenham looked upon the spe- 
cific disease itself as an entity; while Lotze 
and Virchow viewed it asa process. It was 
clear that a mechanical or dynamical proc- 
ess could not be a living entity. The 
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physiologists Haller, Reil and Johannes 
Muller had established this principle for 
normal life processes, and its extension to 
abnormal life processes was simple enough. 
“ Whatever be the outside forces that act, 
the eye perceives only light, and the ear 
only sound ; the glands simply secrete and 
the muscles contract. It is, therefore, the 
internal condition of the organism, of its 
organs, tissues or cells, that alone deter- 
mines the character of the effect. The im- 
pulse that must come from the outside to 
produce these effects is called the stimulus. 
Hence there must exist a fundamental in- 
ternal organization, that is to say, a predis- 
position to something external. * * * 
Disease, then, may be regarded as the effect 
produced by quantitative changes in nor- 
mal conditions, either when the physiologi- 
cal organization is too feeble or the stimu- 
lus too intense.” Disease may be viewed 
as a phenomenon of adaptation. 

Against this conception, the parasitic or 
germ theory, developed by Plenciz, Hisen- 
mann, Henle, Davaine, Pasteur, Klebs, F. 
Cohn, J. Schroter and Koch, appeared to 
introduce an entirely new qualitative ele- 
ment. It asserts ‘that many diseases are 
due to the presence and propagation in 
the system of minute organisms having no 
part or share in its normal economy.’ 

Another conception is that of Petten- 
kofer, which holds that the determining 
cause is to be found in the external condi- 
tions, which vary according to time and 
place. 

It is not difficult to see that these theories 
are upholding entities as the cause of dis- 
ease. While a kernel of truth is to be 
found in each, they all fail to realize the 
continuity of causes in the sense of modern 
exact science. ‘The true and sufficient 
cause of any effect is always something in- 
ternal, something that follows from the 
kind and amount of initial energy, and 
from that quality and quantity alone and 
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entirely. * * * It is the absolute thing 
‘that exists behind all change and remains 
primordially the same,’ as Helmholtz ex- 
pressed it.’”? Or as the modern physicist 
would put it: potential energy = cause, 


kinetic energy = effect; and as a liberating 


impulse will change potential energy into 
kinetic energy, so a liberating impulse will 
change cause into effect. 

The cloudiness that characterizes many of 
the theories that have sought to explain the 
phenomena of infectious diseases is largely 
a legacy of Kantism, and is clearly out of 
place in these days of modern science. It 
is somewhat strange that‘ ontological toys’ 
are still to be found in the workshop of 
some really brilliant investigators of natural 
phenomena. Nevertheless, they are there 
—which explains some explanations that 
do not explain. 

The parallelism which subsists between 
the phenomena of fermentation, infection 
and immunity, suggests the mental route to 
be traveled if an insight into our problem 
is to be gained; and for this reason it is 
necessary to first point out a few facts 
about fermentation. 


FERMENTATION. 


If the phenomena of matter be defined as 
periodic functions of the atomic and molec- 
ular masses which constitute it and the 
rates of motion of these masses, and the 
chemical unit be viewed as a ‘center 
through which energy manifests itself,’ then 
the theories of modern chemistry should 
supply an explanation of the phenomena of 
fermentation. 

The crucial test of every theory which 
seeks to explain fermentation is the satis- 
factory explanation of the following phe- 
nomena : 

Enzymes appear to be capable of disrupt- 
ing complex chemical bodies without un- 
dergoing any apparent chemical change 
themselves—that is, they bring about a 
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chemical change in disproportionately large 
quantities of material. When the newly 
produced substances attain a certain con- 
centration the further action of the enzyme 
is inhibited, but its action is reasserted 
when the concentration of the zymolytic 
products is again lowered. Maximum, 
minimum and optimum temperature and 
pressure influence these changes. The in- 
troduction of certain chemical bodies also 
exerts an accelerating or retarding influ- 
ence; and phenomena of selective action are 
likewise to be found. 

Many hypotheses have been submitted. 
Very ingenious explanations of some of 
the phases of fermentation are to be found 
in them ; but under the searching light of 
completer knowledge their incompleteness 
is sooner or later developed. Many of the 
modern theories are little else than trans- 
lations of the earlier hypotheses into terms 
of modern scientific terminology, so that 
the later literature is laden with modern 
extensions of the catalytic theory of Ber- 
zelius, Beal’s bioplastic theory, Justus von 
Liebig’s physical theory, the germ theory, 
etc. 

Interesting and enlightening as some of 
these theories are, their full consideration is 
not within the purpose of this address, the 
limits of which will permit only a brief 
and incomplete review of some of the more 
modern conceptions of fermentation, to 
which attention is now asked. 

The more recent investigations of the 
organized and unorganized (soluble) fer- 
ments have dealt a severe blow to the vital- 
istic theory of fermentation. Hansen’s ad- 
mirable biological researches upon the 
yeasts, followed by the important inves- 
tigations of Buchner, A. Croft Hill, Emil 
Fischer and many others brought to light 
many interesting hitherto hidden facts ; 
and it now seems clear that all the phe- 
nomena of fermentation may be explained 
from a purely chemical basis. The so- 
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called organized ferments appear to be 
‘active proteids,’ and the unorganized fer- 
ments, or enzymes are mostly proteid-like 
bodies presenting great differences in the 
complexity of their chemical structure. 

Hueppe looks upon ‘active proteid’ as 
‘(a kind of intermediate stage between life- 
less ‘nutritional’ proteid and living cells”’; 
that it ‘appears like an anhydride of dead 
proteid,’ inasmuch as hydration converts it 
into an inactive form. Investigations of 
Bokorny and Loew demonstrated the ex- 
istence of active proteid in many plants. 
Loew speaks of it as reserve protein matter 
of a highly labile nature, and that it differs 
from all other reserve proteins. He called 
it proto-protein, and suggested that it is 
the ‘material which, by being converted 
into organized nucleo-proteids, forms living 
matter.’ Protein comprises all kinds of 
albuminous matter, while proteid is used 
to designate complex compounds of proteins, 
such as nucleins, hemoglobin, ete. Labile 
chemical compounds are unstable bodies 
which easily undergo chemical change. 
Labile atoms or groups of atoms are atoms 
or groups of atoms which readily migrate 
from a center of instability to one of sta- 
bility. When the migration is intramolec- 
ular a stereoisomeric compound is the prod- 
uct of change; when the migration is extra- 
or intermolecular disruption of the molecules 
takes place. Loew points out the necessity 
of distinguishing between ‘ potentially labile 
and kinetically labile compounds ; in other 
words, between static labile and dynamic 
labile ’—using the potential chemical energy 
in the sense of intramolecular chemical 
energy. Nitroglycerole and certain other 
explosive organic compounds represent the 
potential type, while examples of the ki- 
netic are found in the aldehydes and 
ketones. 

The energy stored ina labile compound 
is beautifully illustrated in the explosion of 
the trinitrate of glyceryl—CH,(ONO,).CH 
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(ONO,).CH,(ONO,), which when heated to 
257° C., or when struck, explodes with great 
violence. The products of the decomposi- 
tion are represented by the equation : 

4C,H,.(NO,)3 == 12CO, + 10H,0 + 6N, + 0). 
At the temperature of the explosion all 
these products are gases, and at atmos- 
pheric pressure will now occupy the space 
of about 10,400 liters, having expanded 
about 18,324 times its original volume. 

Another instance is that of mercury ful- 
minate [(C:N.O),.Hg + $H,0], which de- 
velops a pressure of 43,000 atmospheres 
by detonating in its own volume. 

Chemical changes partially or completely 
destroy the statically labile compounds, 
while the dynamically labile compounds 
readily pass into isomeric or polymeric 
compounds as a result of atomic migra- 
tions, or by polymerization. The classic 
illustration usually given of the produc- 
tion of an isomeric compound produced by 
atomic migration is Weehler’s famous dis- 
covery: the transformation of ammonium 
_ cyanate into urea, which he accomplished 
in 1828, by evaporating an aqueous solution 
of ammonium isocyanate. The transfor- 
mation is represented by the equation : 

= NH, 
O:C:N.NH,=~—0: C<NH, 
Many. others can be cited. 

Noting that labile compounds are more 
easily attacked by chemical agents than 
stable ones, Loew has elucidated the action 
of many poisons. He says: ‘‘ A systematic 
toxicological review shows us among other 
things that all compounds acting upon alde- 
hydes and all that easily attack labile 
amido-groups are poisonous for all kinds of 
living protoplasm, which fact led me to in- 
fer that the lability of the plasma proteids 
is caused by the presence of aldehyde and 
amido-groups within the same molecules. 
* * * The primum movens in the living 
protoplasm must be defined as a mode of 
motion of labile atoms in the plasma pro- 
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teins ; that is, as a special case of chemical 
energy.’ According to Loew, the enzymes 
belong to the dynamically labile com- 
pounds. 

While the chemical structure of the en- 
zymes is not yet known the researches of 
Emil Fischer go to show that a knowledge 
of their constitution is not far beyond our 
reach. In the fermentation of the sugars 
Fischer has shown that the enzymes can 
only ‘attack those sugars which possess 
a molecular configuration corresponding 
to their own ’—that is, they must fit each 
other ‘as the key fits its lock.’ View- 
ing the enzymes as nucleo-proteid bodies, 
and as being optically active, he reasoned 
that their molecules must have an asymmetric 
structure. Their selective action toward a 
and @ methyl-glucosides strongly supports 
this view. 

According to Fischer, two methyl-glu- 
cosides are formed by the action of hydro- 
chloric acid (HCl) on a solution of d 
glucose in methyl alcohol, and their config- 
uration is given as follows : 


H.C .0.CH, CH,.0.C.H 
CH.OH ; Lom 
0) GHLOH (0) | ors 
Ae ie 
eran he arm 
ba.on buon 


One is called « the other 7, and their differ- 
ence is found in the configuration of the one 
asymmetric carbon atom, yet the enzymes 
which attack the « will not attack the £, 
and vice versa. This important discovery 
sheds a world of light upon the vexed prob- 
lem of fermentation, and will therefore help 
to explain many of the obscure phenomena 
of disease and of immunity. It will also 
find a place in the investigation of many of 
the difficult problems of physiological chem- 
istry. A very admirable feature of Fischer’s 
hypothesis is its capacity to receive aid 
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from, and give aid to, several other hypo- 
theses—it possesses a wide range of appli- 
eability. 

In 1892, our esteemed colleague, Professor 
J. W. McLaughlin, in his book on ‘ Fer- 
mentation, Infection and Immunity,’ elab- 
orated a‘ Physical Theory,’ a quotation 
from which is here presented. After de- 
veloping the modern conception of complex 
molecules, Dr. McLaughlin goes on to say: 
“¢ When we add to this conception of atomic 
and molecular union, that of atomic vibra- 
tions in unvarying periods of time which 
are distinctive of each kind of atom, and 
that of ethereal wave-motions vibrating in 
equal periods with the atoms that produce 
them, the law of ‘ interference’ enables us 
to understand how atomic wave-motions 
may be supplemented or antagonized by 
other atomic wave-motions, and how mo- 
lecular wave-motions may, likewise, be 
similarly influenced by other molecular 
waves; that, in fact, the molecular waves 
which give a substance its energy will vary 
with molecular grouping. Now it is in 
these principles of molecular dynamics, and 
in chemistry and biology, that, we believe, 
is to be found the explanation of cell metab- 
olism—constructive and destructive—of 
fermentation, of infection and immunity.” 
On page 66, he says: ‘‘It is only when the 
molecular vibrations of a ferment, whether 
this be a living, organized ferment, or a 
non-living, unorganized ferment, coincide 
with those of a fermentable substance, that 
the latter may be disrupted by. the former, 
and fermentation ensue.’’ While these two 
quotations do not adequately present Dr. 
McLaughlin’s theory, they suggest a con- 
necting link with the physical hypothesis 
of de Jager. 

“Starting with Naegeli’s view that fer- 
menting yeast-cells emit vibrations which 
pass out of the cells and decompose the 
sugar in the solution surrounding them, de 
Jager suggests that the enzymes may be 
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regarded not as substances at all, but as 
the vibrations themselves, that is as prop- 
erties of substances rather than material 
bodies.”” He compares them to light, elec- 
tricity, magnetism. Fermentation does not 
depend upon chemical action of a molecu- 
lar substance, but chemical transforma- 
tions are brought about by physical forces. 
Maurice Arthus has very ingeniously elab- 
orated the theory of de Jager. 

O’Sullivan and Tompson have shown 
that invertase is capable of inverting more 
than 100,000 times its own weight of cane 
sugar without exhausting itself; and Tam- 
man proved that under proper conditions 
the enzyme is decomposed during its ac- 
tivity with extreme slowness. These reac- 
tions find their parallel in the action of 
nitric oxide in the manufacture of sulphuric 
acid, and in the action of sulphuric acid in 
the production of ethyl oxide ; and Bredig 
and von Berneck have recently shown that 
“one gram-atom (193 grams) of colloidal 
platinum diffused through seventy million 
liters of water shows a perceptible action 
on more than a million times the quantity - 
of hydrogen peroxide.” 

In these four instances it will be observed 
that the invertase, nitric oxide, sulphuric 
acid, and colloidal platinum acted solely in 
the capacity of catalyzers, that is, they 
modified the time factor of the reaction 
—the positive catalyzers accelerating, and 
the negative catalyzers retarding, the ve- 
locity of the reactions. Catalyzers, then, 
serve in the capacity of liberating impulses. 

That zymohydrolysis is a chemical action 
finds further support in the recent work of 
A. Croft Hillon‘ Reversible Zymohydroly- 
sis.’ By varying the concentration of mix- 
tures of glucose and maltose he found that 
the equilibrium point of these two sugars 
was reached when 85.5% of glucose and 
14.5% of maltose were present. Increasing 
the glucose beyond 85.5% sent the hydrol- 
ysis one way, and the reaction reversed 
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when the maltose was increased beyond 
14.5%. This is in strict conformity with 
the law that ‘‘ every reaction proceeds to a state 
of equilibrium, with a definite reaction velocity.” 

The phenomena of reversible reactions 
have been well worked out, and Konowa- 
low’s reaction of acetic acid upon pentene: 


CH,CO.OH+C;H,9 = ~.CH,C0.0(C;Hn), 


a 
has been shown to conform to the require- 
ments of the law of mass-action by Nernst 
and Hohmann. 

Another very important observation made 
by Bredig and von Berneck is that ‘“rela- 
tively minute portions of certain substances 
are able to inhibit the catalytic action of 
platinum, and that these are substances 
which exert a markedly poisonous effect on 
the living cell and on enzymes. 1/345,000 
gram-molecule per liter of hydrogen sul- 
phide already exerts astrongly restraining 
action. 1/1,000 gram-molecule per liter of 
hydroecyanie acid stops it entirely, and 
much less is able to retard it greatly. 
Carbon disulphide, and mercuric chloride 
show a similar behavior.”’ This again paral- 
lels the action of ferments and antiferments. 

Were it necessary, many other interesting 
parallels could be drawn to show the inti- 
mate connection between the phenomena 
of fermentation and the phenomena of 
chemical action; but this must suffice to 
authorize the statement that the complex 
phenomena of fermentation can be best 
understood when viewed from the pinnacle 
of modern chemical theory—the A vogadro- 
yan’t Hoff rule, the phase rule, electrolytic 
dissociation and the doctrine of energy. 

Having shown that chemistry helps us to 
understand fermentation, let us see what 
light it is capable of shedding upon infec- 
tion. 

INFECTION. 


The fact that the poisonous action of the 
bacteria is due to the soluble products 
formed by the bacteria was established by 
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Panum in 1874. Later, Koch, Chauveau 
and others succeeded in separating these 
poisons from the bacteria, and by inoculat- 
ing animals with them proved that the 
proliferation of a number of pathogenic or- 
ganisms in the body was less injurious to 
the body than the soluble poisons produced 
by them. Brieger viewed these poisons as 
organic bases, the so-called ptomains ; but, 
subsequently some of them were shown to 
be either proteid or proteid-like bodies, and 
many of them acted not unlike digestive 
ferments. Brieger and Frankel named the 
proteid-like bodies toxalbumins. Among 
the toxins are uncrystallizable poisons, the 
complex chemical structure of which has 
not yet been made out. The ptomains are 
erystallizable products of bacterial activity 
somewhat analogous to the vegetable alka- 
loids. Some possess toxic properties, while 
others do not. The chemical structure of 
some of them is well known, but the struc- 
ture of toxalbumins is a problem for future 
work. 

In his work on ‘ Ptomaines and Leuco- 
maines,’ Vaughan points out a very inter- 
esting chemical relationship between some 
of the non-poisonous and poisonous mem- 
bers of the cholin group. Starting with 
trimethyl-ethyl-ammonium hydroxide, by 
oxidation cholin, neurin, betain and mus- 
carin are derived as follows: 


CH, CH,.0H 

| | 

CH, +O0=—> CH, 

| S | 
N(CH,),0H N(CH,),0H ; 


(Trimethyl-ethyl- 
ammonium hydroxide. ) 


(Cholin. ) 
(Oxyethyl-trimethyl-am- 
monium hydroxide. ) 


CH,.0H CH, 
| 

CH, — H,0=> CH 

| | 

N(CH,),0H N(CH,),0H; 

(Cholin. ) (Neurin: Vinyl-tri- 

methyl-ammonium hy- 
droxide. ) 
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CH,.0H C0.0H 

GH, + 0,=>¢H, 

N(CH,),0H N(CH,),0H; 

(Cholin) (Trimethylglycocoll) 

CH,.0H CH,.0H 

OH, + 0=>CH.OH 

N(CH,),0H N(CH,),0H. 
(Musearin: Dioxyethyltri- 


methyl-ammonium-hydrox- 
ide. ) 

The structural formule show the little 
change that is necessary to convert an in- 
nocuous substance into a very poisonous 
one, and vice versa. Cholin is only poison- 
ous in large doses while very small doses 
of neurin and muscarin are highly poison- 
ous. Betain is not poisonous. 

Methylguanidin (NH : <n (CH,)); 

ae) 
CH,.NH,/’ 
and tyrotoxicon (diazobenzene-potassoxide, 
C,H,.N,,OK) are three other poisonous 
ptomains whose chemical structure is well 
known. Typhotoxin (C,H,,NO,) is said to 
be the toxin which gives rise to the typhoid 
intoxication, and Brieger has been able to 
separate from tetanus cultures four bases : 
tetanin (C,,H,,N,O,), tetanotoxin (C,H,,N), 
spasmotoxin and one other unnamed toxin. 
According to Brieger, each of these is ca- 
pable of inducing tetanic intoxication. 
Against this last statement is opposed the 
further statement that tetanus toxin is a 
toxalbumin. 

Roux, Yersin and others succeeded in 
isolating, seemingly in a state of purity, 
from the cultures of the Klebs-Loeffler 
bacillus a toxalbumin, soluble in water, 
which when inoculated into a guinea-pig 
produced the phenomena characteristic of 
diphtheria. Prosecuting this line of inves- 
tigation, these and other investigators have 
isolated characteristic toxalbumins from 


trimethylenediamine (CH, Be 
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cultures of other germs. These toxalbu- 
mins have been divided into two principal 
groups by Brieger and Frankel, the classi- 
fication being based upon their solubility. 
As previously stated, they are proteid-like 
bodies, highly complex and poisonous. 
Their further properties may be considered 
later ; but in passing, an idea of their viru- 
lence should be given. 

“A tetanus toxin has been prepared, of 
which 0.00005 milligram killed a mouse 
weighing 15 grams; a man weighing 70 
kilograms, with the same susceptibility, 
would be killed by 0.23 milligrams. This 
would make the poison 300 times more 
potent than strychnine.” 

Closely related to the toxins which arise 
as products of bacterial activity there is 
another group of toxic substances which 
arise in the living animal tissues as the 
products of either hyper or of retrograde 
metabolism of the protoplasm, or result 
from fermentative action. Some of these 
are proteid-like bodies (toxalbumins), while 
others are organic bases (leucomains) not 
unlike the vegetable alkaloids. 

The chemical structure of many of the 
leucomains is well known; but the same 
cannot be said of the toxalbumins. The 
development of their structure must await 
the unraveling of the proteids—their chem- 
istry seems to flow in channels parallel 
with the chemistry of the albumins, globu- 
lins, albuminates, proteoses and peptones. 
At least the poisonous principle clings to 
these products. 

The venom of the snake belongs to this 
class. According to the researches of S. 
Weir Mitchell, E.T. Reichert, T. R. Fraser 
and others, snake venom is a very complex 
mixture containing in addition to the poi- 
sonous substances several bodies that are 
non-poisonous. The poisonous substances 
are notferments. Fraser says: ‘‘ They are 
substances that produce effects having a 
direct relationship to the quantity intro- 
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duced into the body. This quantity in the 
case of each serpent varies with its size 
and bodily and mental condition ; with the 
nature of the bite—whether both fangs or 
only one has been introduced, whether they 
have penetrated deeply or only scratched 
the surface ; and with other circumstances 
related to the serpent, such as whether it 
had recently bitten an animal or not, and 
thus parted with a portion or retained the 
whole of the venom stored in the poison 
glands. The quantity required to produce 
death being very exactly related to each 
pound or kilogram of weight.” Fraser 
found the minimum lethal dose per kilo- 
gram to be: “For the guinea-pig (of 
dried venom), 0.00018 gm.; for the frog, 
0.0002 gm.; for the rabbit, 0.000245 gm.; 
for the white rat, 0.00025 gm.; for the cat, 
somewhat less than 0.005 gm.; and for the 
grass snake (Tropedonotus natrix), the rela- 
tively large dose of 0.03 gm.” 

It is significant that the toxicity of cobra 
venom is not the same for all animals. 
Furthermore, it is exceedingly interesting 
to find that the experiments carried out by 
Fraser, in vitro and in the animal organism, 
leave practically no room for doubt that 
the poisonous action of snake venom and 
the antagonistic action of antivenin are 
both chemical. In the unprotected animal 
snake venom injected beneath the skin or 
into the blood stream gives immediate evi- 
dence of reactions of an endothermic char- 
acter; but when in the same manner it is 
introduced into protected animals evidence 
of exothermic reactions is elicited. When 
introduced into the stomach of an animal 
snake venom not only fails to induce symp- 
toms of poisoning, but exhibits a neutraliz- 
ing action upon inoculated venom, and in 
the uninoculated animal confers immunity 
against snake venom. Moreover, the ratio 
between venom and antivenin is quantita- 
tively brought out in the experiments of 
Fraser. All this can be shown to be in 
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couformity with well-known chemical laws. 

Numerous examples which illustrate the 
chemical nature of the action of toxalbu- 
mins might be drawn from various intra- 
and intercellular protoplasmic bodies found 
in the vegetable and animal kingdom, but 
time will not permit their multiplication 
here. <A bountiful supply is to be found in 
recent biochemical and medical literature, 
and interested persons are referred to that 
source. 

The specific phenomena of these poisons 
as exhibited in the human body when toxic 
quantities are taken will be found in nearly 
every text-book of modern medicine, so 
there is no need to repeat them here. 

What has been said of the chemistry of 
fermentation is equally applicable here. Spe- 
cific illustrations and their enlargement 
just now would take us beyond the limits 
of this address; for that reason it is well 
to pass on to the consideration of the next 
phase of the subject. 


IMMUNITY. 


The problem of immunity is so closely 
entwined with that of protective inocula- 
tion that it will be easier to discuss the two 
conjointly. 

In its broadest sense, immunity repre- 
sents that state of the living organism (ani- 
mal or vegetable) which enables it to resist 
the toxic action of substances, whether such 
substances be introduced from an external 
source or are developed within the organ- 
ism. Specific immunity is a state of immun- 
ity against a specific substance. This may 
be natural, as when the organism is normally 
non-susceptible; or it may be artificial (ac- 
quired), as in the case of protection against 
disease developed by a previous attack of 
the disease (as in smallpox), or by some 
other artificial means (vaccination, for in- 
stance). 

Vexed as the problem is, much enlight- 
enment is to be gained from an investiga- 
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tion of artificial immunity. Recalling the 
researches of Jenner, and the quotation 
from Ehrlich relative to the work of 
Pasteur, at that time it appeared as 
though artificial immunity was brought 
about by specific micro-organisms. Op- 
posed to this view the investigations of 
Toussaint, Chauveau, Salmon and Smith, 
Roux, C. Frankel and others brought 
forward evidence to show that artificial 
immunity could be induced by the ‘ meta- 
bolic products’ freed from bacteria—accus- 
toming the organism to the specific poison 
seemed all-sufficient. Later it was shown 
by Hueppe, Gamaleia and Buchner that 
the specific toxins found in the culture fluid 
outside the bacterial cells were not identi- 
cal with the protective substances found in 
the germs and their metabolic products. 

At this point Hueppe says: It has been 
“established that: (1) undergoing the dis- 
ease; (2) inoculation with attenuated germs; 
(8) inoculation with disease germs which 
have become wholly impotent; (4) inocu- 
lation with saprophytes, and (5) inoculation 
with the metabolic products of the parasite, 
can all confer immunity ; while, (6) inocu- 
lation with the specific poisons effects no im- 
munization.”” Then followed the experi- 
mental proof that completely attenuated 
bacteria can no longer produce the specific 
poison. This effectually separates the pro- 
tective substance and the poison. 

The next important advance was the dis- 
covery of substances in the blood serum of 
animals immunized against diphtheria and 
tetanus that were able to specifically protect 
other animals against the toxines of these 
diseases. This discovery was made by 
Behring, and it at once opened an entirely 
new and promising field for investigation. 

December 3, 1890, in No. 49 of the Deut- 
sche med. Wochenschrift, Behring and Kitasato 
published an article: ‘ Ueber das Zustande- 
komen der Diphtherie-Immunitat und der 
Tetanus-Immunitat bei Thieren’ in which 
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the statement is made that: ‘‘ The blood of 
tetanus-immunized rabbits possesses the 
property of destroying tetanus toxin. This 
is possessed by the extravascular blood and 
is the cell-free serum.’”’ They showed that 
the blood serum of non-immunized animals 
did not possess this antagonizing action, 
and that the prepared serum was of thera- 
peutic value. Ogata and Jasuhara proved 
that blood serum from an animal naturally 
immune contained substances which, when 
injected into mice, conferred upon them the 
same type of immunity. Tizzoni and Cat- 
tani (1891) found that the quantitative 
protective value of the blood serum of an- 
imals naturally immune to tetanus (the 
dog, for instance) could be greatly increased 
by repeated injections of gradually increas- 
ing amounts of tetanus-toxin; and that 
such serum possessed decided therapeutic 
value when inoculated into animals suffer- 
ing from tetanus. This line of investiga- 
tion has been greatly extended and enriched 
by Behring, Roux, Koch, Yersin, Haffkine, 
Pfeiffer, Buchner, Sanarelli, Ehrlich and 
others, and, as a result, there is to be found 
in the open market to-day a variety of anti- 
toxin sera, such as antidiptheritic, antite- 
tanic, Marmoreck’s antimycotic, antipneu- 
mococcic, antibubonic, antirhabic, yellow- 
fever, ete. 

March 20, 1896, Professor Thomas R. 
Fraser, M.D., at the Royal Institution of 
Great Britain, presented a very important 
contribution on ‘Immunisation against Ser- 
pents’ Venom, and the Treatment of Snake- 
bite with Antivenene,’ in which, for the 
first time, the quantitative relation between 
the ‘toxic’ and the ‘anti’ substances is 
shown. The contribution is rich in splen- 
didly marshaled experimental evidence 
which leads the author to the logical con- 
clusion that, so far as snake venom is con- 
cerned, the antidotism of the ‘antivenene’ 
is not the result of physiological reaction, 
is not due to phagocytic action, nor to the 
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‘resistance of tissues,’ but, as I have 
already pointed out, a chemical theory, 
implying a reaction between antivenene and 
venom, which results in a neutralization of 
the toxic activities of the venom, is entirely 
compatible with the observed facts. 
Another significant fact of chemical im- 
portance observed by Fraser is that, in car- 
rying out the immunizing process, ‘‘ the 
saturation point of the blood for antivenene 
is reached before the pessible maximum 
non-fatal dose of venom has been adminis- 
tered.”’ The protective value of venom 
and ‘antivenene’ when administered by 
the stomach has already been mentioned. 
By this time the use of diphtheria anti- 
toxin as a therapeutic agent in the treat- 
ment of diphtheria had become firmly es- 
tablished. The variation in the results 
obtained caused Ehrlich to search for a 
quantitative relation between the toxin of 
diphtheria and the antitoxin of diphtheritic 
serum. The result of Ehrlich’s investiga- 
tion is to be found in the Croonian lecture 
delivered by him before the Royal Society, 
London, March 22, 1900. ‘ By means of 
test-tube experiments with suspended ani- 
mal tissues’ he brought out some very inter- 
esting facts. ‘‘ The relations were simplest 
in the case of red-blood corpuscles. On 
them, outside the body, the action of many 
blood poisons, and of their antitoxins, can 
be most accurately studied, e. g., the actions 
of ricin, eel-serum, snake poison, tetanus 
toxine, etc. * * * By means of these test- 
tube experiments, particularly in the case 
of ricin, I was able, in the first place, to 
determine that they yielded an exact quan- 
titative representation of the course of the 
processes in the living body. * * * It was 
shown that the action of toxine and anti- 
toxine took place quantitatively as in the 
animal body. * * * It was proved in the 
ease of certain toxines—notably tetanus 
toxine—that the action of antitoxines is 
accentuated or diminished under the influ- 
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ence of the same factors which bring about 

similar modifications in chemical processes 

— warmth accelerates, cold retards the re- 

action, and this proceeds more rapidly in 

concentrated than in dilute solutions. * * * 

The knowledge thus gained led easily to the 

inference that to render toxine innocuous 

by means of antitoxine was a purely chem- 
ical process, in which biological processes 
had no share.” 

The distribution of the toxins and the 
antitoxins in the system is a matter of 
prime importance, yet not more than a be- 
ginning has been imade looking toward 
their localization. That they do possess a 
selective action has been established by 
Stokvis, Donitz, Pfeiffer, Marx, Wasser- 
mann and Roux, and these facts thréw a 
great deal of light upon the phenomena of 
incubation, time reactions, antitoxic action, 
protective action, serum therapy, etc. 

The phenomena of agglutination and 
lysogenic action, the recent work of Buchner 
in Germany and Bordet in France, on 
hemolysis, and some experimental work 
on ionic reactions done in my own labora- 
tory, deserve consideration here; but time 
presses for a summation, and they must be 
passed without further comment to a future 
occasion. 

From accumulated facts, acquired immunity 
is separable into two distinct types. (The 
following classification is borrowed from 
Muir and Ritchie. ) 

A. Active immunity, 7. ¢., produced in an animal 
by an injection, or by a series of injections, of 
non-lethal doses of an organism or its toxines. 

1. By injection of the living organisms. 

(a) Attenuated in various ways. Examples: 

(1) By growing in the presence of oxygen, or 
in a current of air. 

(2) By passing through the tissues of one 
species of animal (becomes attenuated for 
another species). 

(3) By growing at abnormal temperatures, etc, 

(4) By growing in the presence of weak anti- 
septics, or by injecting the latter along with 
the organism, ete. 
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(b) Ina virulent condition, in non-lethal doses. 
2. By injection of the dead organisms. 
3. By injection of filtered bacterial cultures, 7. e., tox- 
ines; or of chemical substances derived from these. 


These methods may also be combined in various 
ways. 
B. Passive immunity, 7. e., produced in one animal 


by injection of the serum of another animal 
highly immunized by the methods of A. 


1. By antitoxie serum, 7. e., the serum of an animal 
highly immunized against a particular toxine. 
2. By antimicrobic serum, 7. e., the serum of an ani- 


mal highly immunized against a particular or- 
ganism in the living and virulent condition. 


The protective value of active immunity 
extends through a considerable period of 
time, while that of passive immunity is 
evanescent. 

‘An adequate explanation of this vast 
array of facts is yet before us. The ex- 
planation in detail cannot be given to-night ; 
that must await another time; but some 
generalizations must be made. 

1. Pasteur’s theory of exhaustion of the 
pabulum is disproved by the fact of passive 
immunity. 

2. The theory of retention will have to be 
greatly modified before it can explain many 
facts with which it is now in opposition. 

3. The theory of acclimatization or habitua- 
tion has limited application and, like the 
theory of adaptation, takes too little cog- 
nizance of details. 

4, Metchnikoff’s theory of phagocytosis falls 
before the facts of passive immunity ; and 

5. The humeral theory only presents an- 
other phase of its own evolution. 

6. Buchner’s hypothesis, which explains 
immunity as being due to the reactive 
changes in the integral cells of the body re- 
sulting from the action of chemical products 
absorbed from the seat of vaccination or in- 
oculation, is strongly supported by experi- 
mental evidence ; and 

7. Ehrlich’s side-chain (Seitenkette) theory 
presents an exceedingly ingenious and in- 
teresting explanation of the phenomena of 
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immunity adduced by experiments in vitro 
and in vivo. 

By elimination the problem may be some- 
what simplified. The facts themselves may 
be roughly divided into two groups: (1) 
biological, and (2) chemical; and the ex- 
planations will then be either biological or 
chemical. In the ultimate analysis, the 
biological explanation will rapidly pass 
from the body as a whole to its respective 
organs and their respective cells, to the 
nucleated cells, and finally to the biogen of 
the nucleus; while the chemical explana- 
tion will describe the cycle that begins with 
the minutest atomic reaction, passes on- 
ward through more and more complex intra- 
and intermolecular synthetic and analytic 
changes so long as chemical equilibrium is 
disturbed ; but eventually finds its begin- 
ning and its end—cause and effect—in 
energy potential, energy kinetic, liberating 
impulse. 

That the problem of immunity will be 
solved is only a question of time. The 
active research now in progress is rapidly 
dissipating the unknown; and when the 
chemical structure of the various animal 
proteids becomes a known quantity their 
interaction will be readily seen and the so- 
lution of the problem will be an accom- 
plished fact. 

The problem is a biochemical one, and 
biochemists will solve it. Many, if notall, 
the phenomena of fermentation, infection 
and immunity are explainable in terms of 
modern chemistry, and since modern chem- 
istry is firmly founded on the doctrine of 
energy we have to consider merely the 
terms, energy potential, energy kinetic and 
liberating impulse. 

I am conscious of having failed to bring 
before you a large mass of newly accumu- 
lated, interesting facts which should be 
considered in this connection; but the 
largeness of the subject together with the 
enormous accretions annually made to its 
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literature renders it impossible to present 
a complete survey of so immense a field of 
labor in the address of an evening. What 
has been said is little more than a begin- 
ning of what has been done in this line of 
biochemical research—the promise of its 
future remains to be told. 

Beside the great intellectual gain must 
be placed the immense practical benefits 
such investigations have secured for man— 
as witnessed in the saving of millions of 
lives of human beings, many times more of 
the lower animals, and large areas of plant 
life. They have ever made for the better- 
ment and happiness of man, and for the 
highest progress of civilization, and so will 
they continue. : 

Henry Winston HARPER. 


AN ELECTROCHEMICAL LABORATORY AT 
THE UNIVERSITY OF PENNSYLVANIA. 
THE great importance of electricity in 

chemistry is universally recognized. Uni- 
versities and technical schools are rapidly 
adding appliauces for the use of this agent 
to their chemical equipments. Here, at the 
University of Pennsylvania, the first work 
done in electrochemistry was in the year 
1878. It consisted in the precipitation of 
cadmium from its salts, also the separation 
of this metal from copper, and the precipita- 
tion of uranium as protosesquioxide by the 
electric current. Since that time numerous 
other methods have been devised, and the 
practical work has been greatly amplified 
and incorporated in the course of chemical 
instruction designed for undergraduate and 
graduate students in chemistry. 

The electric energy was, at first, derived 
from various types of primary batteries, but 
as the demand for powerful and steady 
currents grew, several storage cells of the 
Julien type were introduced, early in the 
year 1888, and constantly used until 1895, 
when the equipment was increased by the 
addition of twelve chloride accumulators 
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(Type E), connected to a plug-board, by 
which any number of cells could be arranged 
in series or parallel, and attached to any 
one of three sets of terminals, conveniently 
placed on a working table. Fig. 1 repre- 
sents a photograph of the table, showing 
the board in position. The storage cells 
were placed in the cupboard back of the 
distributing board. The arrangement of 
the plug- board with its connections is clearly 
indicated in Fig. 2, where the lettered and 
numbered squares represent brass blocks 
mounted on a slab of hard rubber, and the 
dotted lines indicate the electrical connec- 
tions on the back. Provision was thus 
made for three students. 

As this device and our present laboratory 
were installed at the writer’s suggestion 
and under his direction by A. W. Schramm, 
of the Electrical Department of the Univer- 
sity, it seems best, to insure accuracy and 
avoid uncertainty, to introduce the latter’s 
own language in describing the two schemes: 

‘““The brass blocks marked P are each 
connected to the positive terminal of a 
storage cell. These cells are marked in the 
figure by A, B, C, ete. The negative ter- 
minals are each connected to two blocks 
marked N, as shown. The upper line of 
blocks, numbered 1, are joined together, 
and, in fact, might be made of one strip ex- 
cept for economy of material. This row is 
attached to, and forms part of, the positive 
lead running to outlet No. 1 on the operat- 
ing table. The negative lead for this same 
outlet is connected to the lower row of 
blocks marked 1. Thus: If the operator 
at outlet No. 1 wanted to use the two cells 
A and K in parallel it would only be neces- 
sary for him to insert plugs between the 
upper row of 1 blocks and the P blocks of 
A and K respectively, and between the 
N blocks of A and K, and lower row of 
1’s. Similarly, the upper row of blocks 
marked 2 are connected to the positive 
lead running to outlet No. 2, and the 
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lower row of blocks marked 2 are connected 
to the negative lead of the same outlet. 
And so on with the blocks marked 3. It 
will be noticed that one of the two above- 
mentioned N blocks is located in the same 
row with the P blocks, and this N block of 
one cell is adjacent to a P block of its 
neighbor. This is for the purpose of con- 
necting cells in series. 

“Hor instance, suppose that the operator 
at outlet No. 2 wanted to use cells B, C and 
D in series, he would connect the P block 
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110-volt lighting circuit by means of a 
small knife switch, conveniently located at 
the side of the operating table. Incandes- 
cent lamps placed in this charging circuit 
kept the current down to the desired value. 
The cells were then all connected in series 
and across the No. 1 leads. Making No. 1 
leads the charging circuit also provided 
means for using the 110-volt current for 
electrolytic work where the solutions were 
of such high resistance that the twelve 
cells in series were insufficient to produce 
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of cell B to 2, the P block of C to the N of 
B, and the P block of D to the N block of 
C, finally connecting the N block of D to 
its adjacent 2 block. 

“Tn addition to the above, the operator 
at 3 could insert plugs so as to use the cells 
HK, F, G, H, I, J in a combination of all in 
parallel, three in parallel two in series, two 
in parallel three in series, or all in series, 
just as occasion might demand. 

“The cells were charged (generally at 
night) by connecting circuit No. 1 to the 


the desired results. Portable resistance 
frames were provided, consisting of wooden 
frames mounted on neat iron feet, having 
German-silver wire coils stretched between 
brass blocks on both sides. There were 
sixteen pairs of coils of one resistance, and 
ten pairs of one-tenth of that resistance, 
all joined in series between two binding 
posts, and so arranged that any number of 
coils of either denomination could be short- 
circuited by means of two plugs ; thus the 
resistance could be altered by small steps. 
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A third plug was provided to prevent the 
necessity for opening the circuit when al- 
tering the resistance. The measuring in- 
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struments were portable, Weston’s and 
Hartman-Braun. This entire electrical 
equipment was fairly satisfactory and was 
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duplicated later. It had many defects; 
for instance, it was possible to connect cells 
in parallel and series at the same time and 
the student sometimes preferred to make 
connections haphazard rather than work 
out and understand the whole scheme. 
And even though he did understand it, the 
chances for making a wrong connection 
were too great because of the confusingly 
large number of blocks on the boards. 
The resistance frames had the fault that 
the German-silver wire soon became so 
corroded as to break. Replacing the coils 
by tinned steel wire proved to be little or 
no improvement. The portable instru- 
ments, too, were in danger of being injured 
by solutions being spilled on them, and 
sometimes received rather rough handling, 
which soon decreased their usefulness. 

“ For these reasons, and the growing de- 
mand for training in electrochemistry, it 
was finally decided to provide a laboratory 
and installation sufficient to accommodate 
eighteen students. The effort was also 
made to overcome as fully as possible the 
defects of the previous arrangement. It 
will readily be seen that the matter of com- 
plication would be made indefinitely worse 
if the number of outlets were increased to 
eighteen and the number of cells to fifty, so 
an entirely different arrangement of switch- 
board had to be devised. The only room 
available was one fifteen feet by twenty-six 
feet, as shown in Fig. 3, and it soon became 
evident that this room would not accom- 
modate more than sixteen students, allow- 
ing each individual three feet by twenty 
inches of table space. 

“‘ Storage cells were, because of their con- 
stanecy, decided upon for this installation. 
Those in use have 120 ampére hours’ ea- 
pacity, with a normal discharge rate of 15 
amperes and a maximum rate of 30 ampéres. 
Two groups of twenty-four cells each were 
located in the compartments shown; they 
supply their respective sides of the room. 
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They are supported on racks of four shelves two of them each controlling the six places 
each, six cells per shelf. Each shelf is on their respective sides of the room, and 
thoroughly paraffined and a half inch layer the third controlling the four places in the 
of ground quartz placed around the jars. center. The face of one of these boards is 
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Fia. 3. Electrolytic Laboratory. 


Fig. 4 shows one of these compartments shown in Fig. 5, the letters on the face re- 

with the lead wires and cut-outs for each ferring to the working tables contrulled. 

cell. ‘The switchboard on the east side of the 
‘The switchhoards are three in number, room consists of a slab of enamelled slate 
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24 by 34 inches, one inch thick, and con- 
tains, for each of the six outlets to be con- 
trolled, one circle of twenty-five contact 
pieces, and has two spring levers, insulated 
from each other and moving about a com- 
mon center, sweeping over them. The con- 
tact blocks are numbered consecutively 
from 0 to 24 and a stop is provided to pre- 
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wire leads from the six similarly numbered 
blocks to the junction between two cells. 
In this lead is provided the usual fuse. 
The circles are lettered A, B, C, etc., con- 
secutively, corresponding with the letters 
at the outlets to be controlled. 

“Should the operator at the outlet E, for 
instance, need two cells, he goes to this 


Fig. 5. Distributing Board. 


vent the levers from sweeping past the 
zero. Cell No. 1 is connected between 
blocks numbered 0 and 1 in each of the six 
circles, cell No. 2 between blocks numbered 
1 and 2, and so on for the remainder of the 
twenty-four cells in that group, so that all 
blocks similarly numbered on the one board 
are connected together, and but a single 


board, and finding that the cells from the 
twelfth cell forward are not being used in 
any of the circles, he places one of his levers 
on contact block No. 12 and the other one 
on No.14. There is thus very little chance 
of doing anything wrong, or for persons to 
interfere with one another, because there is 
no necessity to use the same cells, and at a 
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glance one can observe which cells are in use. 
Fig. 6 shows the electrical connections from 
one of these distributing boards to the cells 
and outlets on the working tables. The 
levers themselves are too narrow at their 
outer ends to reach across from one block 
to another, to prevent short circuiting the 
cells, so they are provided with fiber exten- 
tensions on each side to prevent their fall- 
ing between the blocks, and also to prevent 
their making contact with each other. The 
switchboard on the west wall is exactly 
similar to the one just described, it contain- 
ing the circles G, H, I, K, L, and M, while 
the third one, which controls the four out- 
lets on the center table, is but twenty-four 
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charge rate of the cells exceeds the greatest 
estimated current needed by one operator. 
All brass parts on the back of the board, 
as well as the bared ends of the wires, are 
thoroughly coated with P. and B. paint, 
while the brass parts on the front are heavily 
lacquered to prevent corrosion. The surface 
of the contact blocks can easily be cleaned 
with fine sandpaper. 

“The measuring instruments, after some 
deliberation, were chosen of the switch- 
board type. While this necessitated pro- 
curing at least one-third more instruments, 
yet the initial cost was considerably lower 
than if portable instruments had been pro- 
vided, and experience with portable instru- 
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inches square, but has twenty-six contact 
blocks in each circle. They are numbered 
0, 24, 25, 26, and so on to 48. Between 
the two blocks numbered 0 and 24 are con- 
nected the cells of the group on the east 
side of the room ; between the blocks 24 and 
25 is connected cell No. 1 of the west side 
of the room, while cell No. 2 is connected 
between blocks numbered 25 and 26. This 
arrangement connects the two groups of 
cells in series, and permits the use of from 
one to forty-eight cells at the center table 
when necessity requires. It will, perhaps, 
have been noticed that there is no provision 
made for connecting cells in parallel, and 
this is not necessary, as the maximum dis- 


ments leads me to believe that a greater 
accuracy will be attained with switchboard 
instruments of a good form, if not immedi- 
ately, yet surely after the first six months 
of use. 

“Hach outlet is provided with a fused 
switch, a voltmeter, two ammeters, a rheo- 
stat and a terminal board. They are con- 
nected as shown in Fig. 6. The positive 
lead after passing through the variable re- 
sistance runs directly to the positive bind- 
ing post. The wire coming from the nega- 
tive binding post runs to the low reading 
ammeter and thence to the negative side of 
the switch, while the negative post marked 
25 is connected to the same switch terminal, 
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but through the ammeter of large capacity. 
The anode of the electrolytic cell is there- 
fore always connected to the middle binding 
post and the kathode either to the post 1 or 
25, depending upon the strength of current 
it is intended to pass through the cell. The 
voltmeter, being connected as shown, meas- 
ures the potential differences at the termin- 
als of the cell, except for the addition of the 
small fall of potential through the am- 
meters. 

“The voltmeters on the side of the room 
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against a backboard with a heavy felt gas- 
ket, making the joint. The wires come 
out through hard rubber tubes sealed at 
their outer ends by insulating tape. The 
rheostats are of the enameled type, chosen 
because of their being impervious to fumes. 
They have a total resistance of 172 ohms, 
divided into 51 steps in such a way that 
their resistances form a geometrical pro- 
gression. The first step, and the sum of all 
the steps, being chosen in accordance with 
data of the resistances of the baths deter- 


Fie. 7. Working Table. 


have scales ranging from 0 to 50, and di- 
vided to 1-2 volts. Those on the center 
table range from 0 to 120. 

- “The ammeters ranging from 0 to 1 am- 
pére are divided to 1-100 and those reading 
from 0 to 25 are divided to 1-5 ampéres. 
The three instruments are mounted side by 
side on an oak backboard extending the 
whole length of the room and are covered 
by an air-tight case with a glass front, as 
shown in Fig. 7. The cases have neither 
doors nor a back, but are simply screwed 


mined for the work done under the old 
system. 

“The wires, both those in the battery 
rooms and those in the laboratory proper, 
are covered with rubber, and those in the 
laboratory are further encased in oak 
molding, but this rather for appearance’s 
sake than for protection. The whole in- 
stallation, as well as the other fittings of 
the room have a very neat and finished 
appearance. 

The problems investigated by students in 
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this laboratory are the study of the influence 
of current density and concentration upon 
the course of chemical reactions, the appli- 
cation of gas analysis to the study of the 
latter (in the formation of hypochlorites and 
chlorates ), ion transference (in the electrol- 
ysis of dilute sulphuric acid or sodium 
hydrate) with a diaphragm, formation of 
persulphurie acid (influence of concentra- 
tion, of current density, of temperature), 
metal precipitations with soluble and insol- 
uble anodes, the introduction of aid-reac- 
tions, experiments with molten electrolytes, 
experiments with multipolar electrodes, the 
determination and separation of metals, 
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The two laboratories afford all that is 
essential to acquaint the student with the 
fundamentals of electrochemistry, and give 
him also ample facilities for research in 
this domain of chemical science. 

Epnear F. Suir. 


LEGISLATIVE RECOGNITION OF SCIENTIFIC 
WORK. 

Iv is not often that Scrmnce has the 
opportunity of chronicling an event such as 
happened at Madison, Wis., on March 
27th, when the Legislature of the State in 
open session presented to Dr. S. M. Babcock, 
of the University of Wisconsin, a beautiful 


the electrolysis of a series of organic com- 
pounds (reduction and synthesis), ete. 
The writer is indebted and under many 
obligations for this installation to Provost 
Harrison who provided the necessary funds. 
In conclusion it may be said that in a 
second room close by there is also provision 
for work at high temperatures. A Moissan 
and two Borscher’s furnaces are used for 
this purpose. They are in direct connec- 
tion with a 50-horse-power dynamo and are 
furnished with satisfactory resistance and 
measuring instruments. They are applied 
in the reduction of oxides, in the electrolysis 
of fixed salts, the production of alloys, ete. 


bronze medal ‘ recognizing the great value 
to the people of this State and the whole 
world’ of his inventions and discoveries, 
‘and his unselfish dedication of these 
inventions to the public service.’ 

Governments such as ours are not prone 
to recognize deeds of scientific men, but the 
service rendered in this connection was of 
such value that the State has honored 
itself by paying honor to the man who 
refused to take out a patent on his inven- 
tion, but gave it freely and willingly to the 
people. 

Dr. Babcock’s discoveries in the field 
of agricultural science have been many, 
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but the development of his system of 
rapidly determining the amount of butter 
fat in milk has practically revolutionized 
the dairy industry. It saved the system 
of factory dairying from destruction by giv- 
ing a method for the equitable division of 
moneys earned, and its rapid extension into 
all dairy countries of the world has con- 
tributed much to the renown of American 
science in other parts of the earth. 

The recognition of Dr. Babcock’s ser- 
vices by the State of Wisconsin is not con- 
fined to such narrow geographical limits. 
Although not an exhibitor, last year he 
was awarded the Grand Prix d’Honneur at 
the Paris Exposition. Recently the dairy- 
men of New Zealand have sent him a 
beautiful testimonial in the shape of an 
elegantly bound hand-painted album of 
New Zealand scenery. 

Dr. Babcock’s fame as an inventor rests 
largely upon his milk test, but to men of 
science, who are familiar with dairy and 
agricultural investigations, his many dis- 
coveries in these fields are regarded as even 
more brilliant and of more value to science 
than the invention for which he is now 
honored. 


SPRING MEETING OF THE COUNCIL OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

THE spring meeting of the Council was 
held in the Assembly Hall of the Cosmos 
Club on the afternoon of April 17, 1901. 
There was a larger attendance of members 
than is usual at the spring meeting. 

The permanent secretary presented a re- 
port upon the operations of his office since 
the midwinter meeting of the Council, 
including with this a report of the com- 
mittee appointed at the midwinter meeting 
and empowered to act upon the applications 
for membership received in the interim 
between the midwinter and spring meet- 
ings. The report of the committee was 
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very encouraging. It seems that by means 
of letters signed by the president and the 
permanent secretary, and addressed to 
teachers of science in the universities and 
collegiate institutions of the country, a 
large number of new members has been 
added to the rolls of the Association. Fur- 
ther, local committees have been formed at 
several hundred points in the United States, 
and empowered by the president and per- 
manent secretary to make an effort to in- 


-erease the number of members in their 


several localities. As a result of this work 
540 new members have been elected since 
last Christmas, a number of these being 
very prominent men of science, who, al- 
though formerly members of the Associa- 
tion, had for one reason or another allowed 
the membership to lapse. 

The general condition of the Association 
was reported to be admirable. In point of 
number of members the high-water mark 
was reached in 1891 at the Washington 
meeting, when there were 2,054 members 
on the rolls of the Association. At the 
present time the actual membership of the 
Association paid up to January 1, 1901, is 
in the neighborhood of 2,350 while about 
100 additional members have been recently 
elected, but have not yet completed mem- 
bership. 

The permanent secretary further reported 
that the arrangement with the journal 
ScIENCE is apparently giving perfect satis- 
faction and is greatly helping the Associa- 
tion in many ways. 

The arrangements for the Denver meet- 
ing were reported to be progressing favor- 
ably. Local committees in Denver are 
organizing and a railroad rate of one fare 
plus two dollars west of Chicago has already 
been gained. No definite conclusions have 
been reached by the passenger associations 
east of Chicago, but it is expected that the de- 
tails will be settled and that the preliminary 
announcement concerning the meeting will 
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be issued to all members of the Association 
by the middle of May. 

The permanent secretary presented his 
financial statement for the year ending 
December 31, 1900, which showed receipts 
amounting to $12,321.60, and expenditures, 
including $1,300 transferred to the treas- 
urer, amounting to $7,579.84, leaving a bal- 
ance to new account of $4,741.76. Some 
unusual expenditures were mentioned in 
this account, especially the expenses of 
the New York meeting, which were borne 
by the Association instead of by the local 
committee as at previous meetings, and 
the storage on back volumes and the ex- 
pense of their removal to New York, 
where they are now stored free of charge to 
the Association in the Library of Columbia 
University. The account, having been 
properly audited, was accepted by the Coun- 
cil and ordered printed in the next volume 
of Proceedings. 

Changes in their personal plans for the 
summer having necessitated theresignations 
of Professor Lord, Secretary of Section A ; 
Dr. Reed, Secretary of Section B; Mr. 
Penrose, Secretary of Section E ; and Miss 
Benneson, Secretary of Section I, their 
resignations were accepted. Dr. G. A. 
Miller was elected to fill the vacancy as 
secretary of Section A, and provision was 
made for the temporary filling of the other 
vacancies by committees. 

Dr. C. S. Minot presented a report on 
behalf of the committee appointed to con- 
sider the plan of securing a convocation 
week immediately after the Christmas holi- 
days. The Association of Universities, 
consisting of the fourteen leading American 
universities, passed unanimously a resolu- 
tion recommending that a week be set aside 
for the meeting of scientific and learned 
societies, and steps are now being taken to 
secure from the universities an agreement 
not to hold their sessions during the week 
in which the 1st of January oceurs. 
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Dr. Thomas Wilson made a report of 
progress on behalf of the committee on the 
protection and preservation of objects of 
archeological interest, showing that a bill 
had been carefully drafted and had nearly 
passed Congress last session, being laid 
aside only on account of urgent legislation. 

The permanent secretary was instructed 
to take up the matter of the preparation of 
an index to the first fifty volumes of the 
Proceedings and to take such preliminary 
steps as he might deem advisable, and report 
in full at the Denver meeting. 


SCIENTIFIC BOOKS. 

Gli Insetti Nocivi. By Dr. A. LUNARDONI and 
Dr. G. LEONARDI. Naples. 4 vols. 1889— 
1901. 

Since our knowledge of European economic 
entomology has largely been drawn from books 
descriptive of the injurious insects of middle 
Europe, it is a distinct pleasure to have before 
us for reference a large and valuable work on 
the injurious insects of a part of southern 
Europe—the Italian region. This work is, how- 
over, more than a compendium of the noxious 
inseets of Italy ; it is, practically, a text-book 
of Italian entomology with detailed accounts of 
injurious species. VolumesI. and II., dealing 
with the general subject, Coleoptera and Lep- 
idoptera, are by Dr. Lunardoni; Volumes III. 
and IV., dealing with the remaining orders, are 
by: Dr. Leonardi. Volume I. contains 570 
pages; Volume II., 287 pages; Volume III., 
549 pages ; and Volume IV., 862 pages. 

In the general subject are included directions 
for the control of noxious insects. Of special 
interest in the part on Coleoptera is a table for 
the determination of the species of Scolytine 
according to the nature of their galleries. In 
the second volume, dealing with the Lepidop- 
tera, the chapters treating of the Tortricidz 
and Tineidze are very full. The discussion of 
remedies for species in these two families is of 
considerable value to American workers, since 
many of these moths are injuriously abundant 
in the United States. 

In the third and fourth volumes the figures 
are more numerous and the bibliographic lists 
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more complete, but unfortunately the typo- 
graphical errorsare rather annoying. The Hy- 
menoptera occupy 170 pages of Volume III , 
the larger part of which treats of the gallflies 
and sawflies. The Diptera occupy the re- 
mainder of Volume III., and are treated at 
more length than the preceding orders. The 
fleas occupy the position of a family at the end 
of the order. Several Trypetide, especially 
Dacus olezx, Ceratitis hispanica and Rhagoletis 
cerasi are treated in much detail. The Hessian 
fly, which appears under the unfamiliar generic 
name of Mayetiola, occupies fourteen pages. 

In the fourth volume the Neuroptera are 
passed over rather hastily. The Pseudoneu- 
roptera are included under the Orthoptera. 
The Hemiptera receive the fullest treatment of 
all. Over 180 pages are occupied with the Ap- 
hide, and 200 with the Coccide. Phylloxera 
covers 75 pages. Nearly all the Coccide are 
figured. Under the name of Aonidiella per- 
niciosus, a long account is given of the San Jose 
scale. Inthe Orthoptera considerable space is 
devoted to the remedies for grasshoppers ; 
spraying machines and catching machines, 
drawn by two men, seem to be especially 
favored. The volume concludes with a brief 
notice of the Thysanura under the ordinal name 
of Pseudoinsecta. ; 

; | NATHAN BANKS, 
_ An Introduction to Modern Scientific Chemistry, 
‘in the form of popular Lectures suited for 

University Extension students and general 

readers. By Professor LASSAR-CouNn, Ph.D., 

University of Konigsberg. Translated from 

the Second Edition by M. M. ParTrison 

Moir, M.A., Cambridge. New York, D. 

Van Nostrand Company. Pp. viii+ 348. 

Price, $2.00. : 

The author’s preface says: ‘‘In this intro- 
duction to Modern Scientific Chemistry an attempt 
is made to give a succinct and accurate pres- 
entation of chemistry on strictly scientific 
lines, and at the same time in as popular a 
form as is compatible with the vast range of 
the subject. The book can be followed easily 
by any one who takes a serious interest in 
natural science, and will not, I hope, be unwel- 
come to the younger chemists who are still pur- 
suing their studies. A teacher of chemistry 
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who may not have paid special attention to the 
methods of presenting his subject will perhaps 
find in the book something useful to himself 
and helpful to his hearers.”’ 

A careful examination of the text impresses 
one with the idea that the author has made a 
particularly happy use of the word modern in 
his title ; and that the promises of the preface 
have been abundantly fulfilled. The author 
has been eminently successful in solving the 
difficult problem of giving the theories and 
facts of chemistry in a form not only popular 
but exact. The keynote of the book is its 
emphasis of the fundamental conceptions of the 
science. 

The style is clear, convincing and always in- 
teresting. While the book is intended primarily 
for University Extension students and general 
readers, to the student and younger teachers of 
chemistry it offers a wealth of valuable, accurate 
information, especially concerning the chemical 
principles involved in the manufactures ofillum- 
inating gas, smokeless powders and other ex- 
plosives, fertilizers, matches, glass, aluminium, 
ete. 

The reader who does not find this book help- 
ful and inspiring must be very well informed in 
scientific chemical subjects. 

The translation is excellent, and will serve to 
introduce Professor Lassar-Cohn’s work to a 
new world of readers. 

The crudeness of the illustrations (by the 
author) is the only unsatisfactory feature of a 


book of rare merit. 
WILLIAM B. SCHOBER. 
LEHIGH UNIVERSITY. 


An Elementary Treatise on Qualitative Chemical 


Analysis. By J. F. SeLuers, Professor of 
Chemistry, Mercer University, Georgia. 
Boston, Ginn & Company. 1900. Pp. ix + 
160. 


The author has attempted in this treatise to 
place qualitative analysis upon a scientific 
basis, to do for this subject what Ostwald has 
done for analytical chemistry in general. It is 
very evident from the nature and arrangement 
of that part of the book devoted to the theory 
of solutions that it is a reflection of Ostwald’s 
‘Foundations of Analytical Chemistry.’ As 
such it isto be commended. The book, how- 
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eyer, is evidently intended for a younger class 
of students than Ostwald intended his work. 
The author has so condensed the subject, and 
has attempted to cover so much ground, that it 
is believed it will be difficult for the student to 
grasp the real significance of the subject. It 
would have been a much more yaluable book 
if the theory of solutions had been presented 
more simply, perhaps at some greater length, 
and with more numerous discussion of ex- 
amples. 

Some of the statements will, undoubtedly, 
give the student a false impression. On pages 
19 and 21 it is stated that the amount of dis- 
sociation is increased by heat, giving the im- 
pression that this isa general law. Again, on 
page 21 one gets the idea that the greater the 
dilution the greater is the chemical activity. 
The explanation of the effect of a salt of a weak 
acid on the strength of a strong acid is merely 
a statement of fact. 

That portion of the book, pages 27-157, de- 
voted to the processes of qualitative analysis is 
wellarranged, practical and progressive, includ- 
ing all the more recent and approved methods 
of separation. Considerable stress is laid upon 
spectroscopic analysis. The application of nor- 
mal solutions to laboratory reagents is to be 
commended. Tel 18, 
Laboratory Instructions in General Chemistry. By 

Ernest A. Concpon, Professor of Chemistry, 

Drexel Institute. Philadelphia, P. Blakiston’s 

Son & Co. 1901. Pp. viii + 110. 

It is difficult to review justly a laboratory 
book of experimental chemistry which is pri- 
marily intended for the author's own students, 
because there is no means of knowing what in- 
struction the student has received from the lec- 
tures which accompany the laboratory course. 
When, however, it is stated that the book can 
be used with any standard text-book, the re- 
viewer’s task becomes much simpler, since the 
laboratory guide is supposed to follow some- 
what closely the text of the standard work. 

The first 21 pages of this book are devoted 
to experiments illustrating principally the laws 
of physical and chemical changes, and chemical 
reactions, These experiments, if the student 
is expected to follow them in order, are poorly 
selected and badly arranged. Indeed many of 
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them are entirely out of place. Some of the 
experiments involve the use of substances, the 
properties of which must be entirely unknown, 
and it would be impossible to explain at so 
early a stage the nature of the reactions taking 
place. The student is asked, on his second or 
third day in the laboratory, to try the following 
experiments: the action of sulphuric acid on a 
mixture of potassium chlorate and sugar, the 
preparation of gunpowder, and red and green 
fires. These experiments undoubtedly do rep- 
resent physical and chemical changes, but 
perhaps too violently for a beginner. Under 
the chapter on reactions, the student is asked 
to write the reactions between ferric chloride 
and ammonia, and ammonium sulphocyanide, 
ferric hydroxide and hydrochloric acid. All 
this before oxygen has been studied ! 

Beginning with oxygen, however, the experi- 
ments are the standard experiments to illustrate 
the properties of the various elements. 

An appendix of fifteen pages contains quanti- 
tative experiments to illustrate the laws of 
definite and multiple proportions and the vari- 
ous gas laws. It is believed that some of them 
are too difficult for first-year students in chem- 
istry. 1ale 1; 


The Chemists’ Pocket Manual. A Practical 
hand-book containing tables, formulas, cal- 
culations, physical and analytical methods 
for the use of chemists, assayers, metallur- 
gists, manufacturers and students. By R. K. 
MEADE, B. §., Instructor in Chemistry in 
Lafayette College, Easton, Penn. Easton, 
Penn., The Chemical Publishing Co. Price, 
$2.00. 

The nature and general contents of this book 
are described in the title. The book is well 
printed and contains such information as a 
chemist is almost daily in need of, and can be 
highly recommended as a reference book. The 
only feature of the book about which anything 
else than praise can be expressed is the price 
at which it is sold. The book is about 4x6 
inches and contains 193 pages. The ‘ Chemiker 
Kalender,’ the general nature of which this 
book follows, with its supplement, contains 
about three times the amount of material found 
in this book and only costs one half as much. 

djs 1 Ce 


“ The Romance of the Heavens. 


_*-man by RUDOLF ROSENSLACK. 
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BOOKS RECEIVED. 


G. BIGOUR- 
Pp. vi+ 


Le systéme métrique des poids et mesures. 
DAN. Paris, Gauthier Villars. 1901. 
458. 10 fr. 


< A Treatise on Electro-magnetic Phenomena and on the 


Compass and its Deviations. COMMANDER T. A. 
Lyons. New York, John Wiley & Sons ; London, 
Chapman & Hall, Limited. 1901. Pp. xv + 556. 

Phycomyceten and Ascomyceten. ALFRED MOLLER. 
Jena, Gustav Fischer. 1901. Pp. xii+ 318 and 
11 plates. Mk. 24. 


Elementary Questions in Electricity and Magnetism. 
- MAGnus MACLEAN and E. W. MarcHant. Lon- 


» don, New York and Bombay, Longmans, Green & 


~Co. 1900. Pp. 59. 

A. W. BICKERTON. 
New York, The Macmillan Co.; London, Swan, 
Sonnenschein & Co., Limited. 1901. Pp. iii+ 
284. $1.25. 

Teut-book of Zoology, treated from a Biological Stand- 
point. Otro ScHMEIL. Translated from the Ger- 

Edited by J. T. 
CUNNINGHAM. New York, The Macmillan Co.; 
London, Adams and Charles Black. 1901. Pp. 
xvi-+ 493. $4.00. 

Diseases in Plants. H. MARSHALL WARD. London 

» and New York, The Macmillan Co. 1901. Pp. 
xiv-+ 309. $1.60. 


SCIENTIFIC JOURNALS AND ARTICLES. 

Tue Botanical Gazette for April contains fur- 
ther descriptions of new species of North 
American trees by Professor C. S. Sargent. 
Among them are thirteen species of Crataegus, 
which is proving to be one of the most prolific 
of our genera in species, a new Betula from 
Alaska, and a new Cupressus from California. 
Professor C. O. Townsend writes upon the effect 
of hydrocyanic acid gas upon grains and seeds. 
Since this gas has become extensively used for 
fumigating purposes, it has become important to 
determine its effect upon the germination of 
seeds and upon their use as food. Professor 
Townsend has demonstrated that if the grain 
and seeds are dry the influence of the gas upon 
the vitality is far less marked than if they are 
moist. Dry seeds treated with the gas are not 
injured for food, but damp seeds should not be 
used until several hours after removal from the 
gas. Mr. A. C. Life contributes an interesting 


study upon the tuber-like rootlets of Cycas revo- 


SCIENCE. 


709 


luta, in which the rdle played by the fungi and 
by the algae upon the formation of these tuber- 
cles is worked out. Mr. Newton B. Pierce de- 
scribes a new bacteriosis of the walnut which 
has become a well-marked disease in California. 
The active organism proves to be a new species 
of Pseudomonas. The usual book reviews, 
minor notices and notes for students complete 
the number. 


THE second (April) number of Volume II. of 
the Transactions of the American Mathematical 
Society contains the following papers: ‘Ca- 
nonical Forms of Quaternary Abelian Substitu- 
tions in an Arbitrary Galois Field,’ by L. E. 
Dickson; ‘Certain Cases in which the Vanish- 
ing of the Wronskian is a Sufficient Condition 
for Linear Dependence,’ by M. Bécher; ‘An 
Elementary Proof of a Theorem of Sturm,’ by 
M. Bocher ; ‘On the Determination of Surfaces 
capable of Conformal Representation upon a 
Plane in such a Manner that Geodetic Lines are 
represented by Algebraic Curves,’ by H. F. 
Stecker; ‘On the Existence of a Minimum of 


Integral {2G y, y/) dx when a and a, are 


Conjugate Points, and the Geodesics on an El- 
lipsoid of Revolution ; a Revision of a Theorem 
of Kneser’s,’ by W. F. Osgood; ‘On the 
Geometry of Planes in a Parabolic Space of 
Four Dimensions,’ by I. Stringham. 


THE March number of the Bulletin of the 
American Mathematical Society contains the 
following papers: ‘Report of the December 
Meeting of the Chicago Section,’ by Professor 
T. F. Holgate; ‘Indirect Circular Transforma- 
tions and Mixed Groups,’ by Professor H. B. 
Newson; ‘Pyre Mathematics for Engineering 
Students,’ ey Professor A. S. Hathaway; ‘ Re- 
view of Adams’ Unpublished Papers,’ by Pro- 
fessor E. W. Brown; ‘Notice sur M. Hermite’ 
(translation of an address before the Paris 
Academy of Sciences), by M. C. Jordan; 
‘Notes’; ‘New Publications.” The April num- 
ber contains the following papers: ‘ Report of 
the February Meeting of the Society,’ by Pro- 
fessor F. N. Cole ; ‘Green’s Functions in Space 
of One Dimension,’ by Professor M. Bocher ; 
‘On aSystem of Plane Curves having Factorable 
Parallels,’ by Dr. Virgil Snyder; ‘ Possible 
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Triply Asymptotic Systems of Surfaces,’ by Dr. 
L. P. Hisenhart; ‘Note on Hamilton’s Deter- 
mination of Irrational Numbers,’ by Dr. H. E. 
Hawkes; ‘Review of Muth’s Elementar- 
theiler,’ by Mr. T. J. I’A. Bromwich ; ‘ Shorter 
Notices’ : ‘ Fricke’s Lectures on Higher Mathe- 
matics,’ and ‘ Béger’s Plane Geometry of Posi- 
tion,’ by Professor H. 8. White; ‘Notes’; 
‘New Publications.’ 


SOCIETIES AND ACADEMIES. 
SECTION OF GEOLOGY AND MINERALOGY OF THE 
NEW YORK ACADEMY OF SCIENCES. 


AT the meeting of the Section on March 18th, 
the following program was presented : 

“The Cambro-Ordovician Outlier at Wells- 
town, Hamilton County, New York.’ In intro- 
ducing the subject of the paper Professor Kemp 
gave a brief account of the physiographic prob- 
lems presented in the Adirondacks and of the 
significance of the smaller outlines of Paleozoic 
strata which occur within the crystalline area. 
He then discussed the Wellstown exposure and 
described it in much the same way as he has 
already done in print in the ‘ Kighteenth Annual 
Report of the State Geologist of New York,’ 
page 145. The general conclusion favored the 
existence of land areas of ancient crystalline 
rocks in the vicinity of Wells, and, it seemed 
to the speaker, that the peculiar sediments 
could not be explained in any other way. 
Pebbles, as large as one’s fist, of gneiss similar 
to that found in the ancient hills, are imbedded 
in the Trenton limestone, and much sand is 
found in the limestones of both the Calciferous 
and the Trenton. It was admitted that the 
present valley is due to faulting, as has been 
previously claimed by Dr. R. Ruedemann, but 
the shores of the late Cambrian and early Or- 
doyician could not have been far from the pres- 
ent outcrops of the Paleozoics at Wells. Mr. 
Van Ingen and Doctors Levison, Dodge, White 
and Julien took part in the discussion of the 
paper. 

Dr. Julien remarked, in regard to the sand 
found in the limestones to which Professor 
Kemp referred, that although the smaller and 
angular portion of the sand, in which feldspar 
is common, and particles of garnet, epidote 
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and menaccanite also occur, may possibly be 
residual, derived from decay of gneiss adjacent 
to the shores of the ancient basin, the predomi- 
nant quartz grains, well rounded and even per- 
fectly spherical, could not possibly be of that 
origin. Their sculpture indicates prolonged 
action during ages before they assumed spher- 
ical form, and that although found in sediments 
loose or consolidated in all periods from the 
quartzites of the Laurentian down to the pres- 
ent beaches along rivers, lakes and ocean, they 
represent in all cases ancient materials which 
have been worked up over and over again from 
period to period. Inthe Potsdam of the North 
American continent they have been accumu- 
lated in an extensive outer-beach deposit, the 
result of an enormous resorting of materials 
throughout the vast Cambrian time. These 
‘paleospheres’ were doubtless derived from 
the same Potsdam horizon which has yielded 
the oolitic quartz sand of the ‘singing beach’ 
on the shores of Lake Champlain, near Platts- 
burg, not many miles from the Wellstown 
Ordovician outcrop. They certainly were not 
swept into this limestone basin by currents, 
since the absence of sorting and the parallel 
deposition of their axes show that they were 
dropped down from the surface in a continuous 
gentle shower. The conditions which favored 
this consist of the floating of sand from the 
beaches along sheltered bays, such as Long 
Island sound, on every quietly rising tide, 
with its seaward transport, often to hundreds 
of miles off the coast, commonly caught in the 
dredges of surveying steamers, as noted by 
Verrill and others, and in its constant subsi- 
dence over the bottom. Such sand transport 
was plainly in progress over the quiet embay- 
ment occupied by this limestone, from sur- 
rounding beaches supplied from the decay and 
disintegration of an ancient shore of Potsdam 
and Calciferous sandstones. The various sands 
referred to in these remarks were illustrated by 
photomicrographs. 

‘A Method of facilitating Photography of 
Fossils’ was described by Mr. Gilbert Van In- 
gen. The process consists in forming, on the 
surface of the specimen to be photographed, a 
thin coating of ammonium chloride by the com- 
bination near that surface of ammonia gas and 
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hydrochloric acid gas, Such a coat effectually 
hides all coloration of the specimen and re- 
flected light, and does not obliterate the finer 
details of the sculpture. The salt is perfectly 
harmless and may be readily removed by water, 
or by a soft brush. The paper was discussed 
by Professors Stevenson and Kemp, and Drs. 
Levison, Julien and White. 


THEODORE G. WHITE, 
Secretary. 
THE NEW YORK SECTION OF THE AMERICAN 
CHEMICAL SOCIETY. 


THE regular meeting of the New York Section 
of the American Chemical Society was held on 
Friday evening, April 5th, at the Chemists’ 
Club, 108 West Fifty-fifth street, and over fifty 
members were present. 

The following papers were read : 

F. A. Sieker—‘ The Detection of Methyl Alcohol.’ 

A.H. Gotthelfi—‘The Synthesis of Alkyl Ketodi- 
hydroquinazolins from Anthranilic Acid.’ 

Durand Woodman—‘ Note on the Determination 
of Moisture in Coal.’ 

E. F. Kern—‘ Comparison of Methods for the Elec- 
trolytic Precipitation of Iron.’ 

E. F. Kern—‘The Electrolytic Precipitation of 
Nickel and Cobalt from a double Cyanide Solution.’ 

In the discussion of Mr. Sieker’s paper, Dr. 
Eecles suggested that for a method of detecting 
methyl alcohol depending on the production of 
a specific odor, he thought that which produced 
methyl salicylate was to be preferred as more 
characteristic than the one described producing 
formaldehyd. 

Dr. Woodman’s paper was an effort to ascer- 
tain more clearly the effect of oxidation in dry- 
ing samples of coal according to the accepted 
method for determination of moisture. It ap- 
peared that the apparent loss of moisture in a 
stream of dry carbonic acid gas was uniformly 
less than when the coal was heated in contact 
with the air. This indicates that by the ordi- 
nary method there is a loss by oxidation in the 
first stages of heating, before the well-known 
increase of weight begins by more prolonged 
heating. The paper evoked considerable dis- 
cussion as to whether the secondary increase of 
weight was due to oxidation, occlusion or to 
some change not yet explained. It was stated 
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that further work was in progress with a view 
to clearing up some of these points. 

Mr. Kern gave a very full and valuable ex- 
position of the electrolytic methods for precipi- 
tation of iron, nickel and cobalt. 

After the transaction of some miscellaneous 
business in connection with the twenty-fifth 
anniversary of the Society, the meeting was 
adjourned to May 10th. 

DuRAND WOODMAN, 
Secretary. 


BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 338th meeting was held on Saturday 
evening, April 6th, and was devoted to an ad- 
dress by Erwin F. Smith, on the subject of 
‘Bacterial Diseases of Plants,’ the speaker 
considering in detail diseases of the cucurbits, 
the cabbage and the tomato, illustrating his re- 
marks by numerous slides. These showed the 
entire plants and their histological structure in 
health and under the effects of the diseases dis- 
cussed, showing in certain cases the water canals 
crowded with bacteria and in others the break- 
ing down of the cell walls and the invasion of 
the healthy tissue by bacteria. The speaker 
described the physiological differences between 
the species treated and said that the diseases 
considered were mostly conveyed from plant to 
plant by beetles whose bites inoculated the 
healthy plants with bacteria derived from the 
diseased plants on which they had previously 
fed. Hence the remedy for the disease was to 


wage war on the beetles. 
e F. A. LUCAS. 


THE LAS VEGAS SCIENCE CLUB. 


THE regular monthly meeting of the Club was 
held April 9th. Mr. T.D. A. Cockerell exhibi- 
ted specimens of Spherium magnum Sterki MS., 
found abundantly in the Pleistocene deposit of 
the Arroyo Pecos, Las Vegas. This species, 
although undescribed, was known to Dr. Sterki 
in the living state from Missouri, Kansas, etc.; 
but it had not been observed living in {New 
Mexico. Mr. Cockerell also‘exhibited Veront- 
cella agassizi n. sp., a Slug found, by Professor 
Alexander Agassiz in Tahiti. It was related 
to V. gilsoni of the Fiji Islands but apparently 
distinct. Mr. Emerson Atkins read a paper on 
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the ‘Occurrence of the Western Evening Gros- 
beak (Coccothraustes vespertinus montanus) in Las 
Vegas,’ and exhibited specimens of the birds. 
These birds had never been seen in Las Vegas, 
until about October 30th last, when they sud- 
denly appeared in great numbers. They had re- 
mained in the town until the present month; Mr. 
R. H. Powell remarked that he had seen them as 
recently as April 7th. Mr. Frank Springer stated 
that he had observed them in Santa Fé during 
February. Mr. E. L. Hewett exhibited a curi- 
ously twisted stone spear-head which had been 
found at Chapelle, N. M. It was evidently 
designed to twist in the wound, and was unique 
among the spear-heads collected in New Mexico. 
Mr. Hewett also called attention to a triskelion 
(three-leg) design which he had seen on a piece 
of ancient pottery from Arizona. He also 
showed some of the vessels from the burial 
mounds of the Pajarito district, N. M., in which 
the same design occurred, but modified, so that 
what appeared to be hands, with claw-like 
fingers, took the place of feet. 
eDPAENCe 


DISCUSSION AND CORRESPONDENCE. 


PRIORITY OF PLACE AND THE METHOD OF 
TYPES. ' 


IN ScreNcE for April 12, 1901, Professor N. 
L. Britton has given an adequate explanation 
and justification for the rule of nomenclature 
which accepts precedence of page or position as 
a substitute for priority in time in determining 
which of two or more simultaneously published 
synonyms shall receive permanentrecognition. 
It is further held that the proposed use of the 
first species as the type of its genus is simply an 
extreme extension of the idea of priority of place, 
and all reference to the method of types asa 
means of securing stability in the application of 
generic names is omitted. 

In reality the priority or precedence analogy 
of the method of types is quite incidental to the 
main argument, and has been brought forward 
only because it seemed likely to influence favor- 
ably those who have been zealous in advocating 
‘page priority.’ Professor Britton very prop- 
erly maintains that there is an important logical 
distinction between the two propositions, but 
he does not bring out the facts that while pre- 
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cedence priority is a small matter, affecting a 
few isolated instances, stability in the use of 
generic names is of universal taxonomic im- 
portance, and that the method of types* still 
remains the only suggested means of obtaining 
it. Page priority is not particularly just or 
reasonable, since an author’s last treatment of 
a genus or species is likely, on the whole, to be 
better than the first, and a rule to take the last 
of the synonyms appearing in the same book 
would be quite as definite and as readily appli- 
cable as one requiring the use of the first. But 
such a policy would not be in accord with the 
principle of priority, and it accordingly received 
but little consideration when the formulation 
of a definite rule was undertaken. With the 
method of types, also, the desideratum is a 
uniform rule, but thus far those who object to 
the use of the first species have not proposed to 
use the last species, or any other species in par- 
ticular, doubtless because they still fail to realize 
the taxonomic bearing of the fact that under an 
evolutionary view of nature a genus is no longer 
to be treated as a concept} or a definition, 
but as a group of species. 

The reasons for selecting the first species as 
the nomenclatorial type of a genus are quite as 
good, to say the least, as those for accepting 
the first name in a book, but they appear 
trivial when compared with those which require 
the taking of some species as the type, and that 
by a definite rule of uniform application. 
Accordingly, it is scarcely pertinent to bring 
merely nomenclatorial or historical objections 
against the proposition to use the first species 
as the type, until it can be shown that the 
general systematic and taxonomic requirements 
met by the method of types can be accommo- 
dated by the use of some other than the first 
species. 

Professor Britton’s further objection to the 
use of the first species, that ‘it would render 
useless for nomenclatorial purposes much orig- 
inal investigation through which genera have 
been definitely established,’ must be seriously 
discounted, to say the least, in view of the fact 
that the ‘ original investigation’ has been con- 
ducted, either without any uniform plan, or 

* SCIENCE, September 28, 1900, XI., 476. 

{ SCIENCE, October 14, 1898, VIII., 513. 
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under one incapable of producing the desired 
uniformity. If we may trust President Jordan’s 
frank statement of the results of his extensive 
experience with the method advocated by Pro- 
fessor Britton, ‘‘ The process of elimination 
has never been consistently followed, nor can 
the process be so defined that it can yield fixed 
results in the case of the complex genera of the 
last century.’’* 

Instead of supplying an argument for continu- 
ing longer on the same lines, the variety and 
instability inevitable under the method of elim- 
ination afford an excellent reason for seeking 
a more satisfactory rule of procedure. And to 
obtain this it is not, as Professor Britton seems 
to imply, necessary that ‘historical types’ or 
the expressed wishes of the authors of genera 
shall be disregarded. Those who are inter- 
ested in the possibility of such improvements 
should, however, consider the several steps in 
the order of their importance and cease to make 
confusion between the taxonomic principles 
and the merely nomenclatorial incidents of the 
process. 

The first essential of systematic biology is a 
convenient and stable taxonomy. 

A satisfactory degree of convenience was at- 
tained over a century ago by the adoption of 
the binomial system, involving the joint recog- 
nition of generic and specific names. 

Stability can be secured by the uniform use 
of the oldest names applied under the binomial 
system of nomenclature. 

Generic and specific names have nomencla- 
torial standing when they have been used as 
parts of binomials. 

Priority requires that a species shall bear the 
oldest name applied to it, and, conversely, that 
a specific name shall be used only for the first 
species to which it was applied. 

Effective priority or stability in the applica- 
tion of a generic name can be attained by re- 
stricting its use to the congeners of the first 
species to which it was applied as part of a 
binomial. 

All such principles and methods have, how- 
ever, their logical and practical limitations and 
exceptions, but it is quite illogical and unprac- 
tical to ignore or set aside a more important for 

* SCIENCE, November 23, 1900, XII., 786. 
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a less important consideration. It is essential 
that we have some one species permanently 
designated as the nomenclatorial type of each 
genus, but it is not essential that it be the first 
species, and there are good reasons for admitting 
two exceptions, not of the method of types, but 
of this suggestion for its nomenclatorial appli- 
cation. 

Exception 1.—Describers of genera may desig- 
nate their type species in the papers in which 
their generic names are published. 

Exception 2.—Generic names adopted into 
binomial nomenclature from older writings 
should be used in their original application. 
It is not, however, desirable or expedient that 
such restorations be carried in botanical litera- 
ture farther back than Tournefort’s ‘Institu- 
tiones’ (1700). 

The first provision enables us to conserve 
such parts of systematic literature as can be 
readily adjusted to present ideals and methods, 
while the second avoids too abrupt a break 
between the binomial and the prebinomial 
literature of botany, and at the same time ob- 
viates the principal objection to 1753 as the 
initial date for botanical nomenclature. 

Until an equally practicable alternative 
proposition is brought forward, the use of the 
first species as generic type should receive the 
support due to the idea of stability in biological 
taxonomy, whether the above exceptions be 
admitted or not. The exceptions do not, how- 
ever, militate in any sense against the principles 
involved, and will but slightly increase the 
labor of applying the method of types. It is 
accordingly to be hoped that they will be 
deemed a sufficient concession by those who 
have approached biological studies from the 
traditional and historical standpoints, but who 
are still able to realize the difference between a 
rule of nomenclature and a primary requisite 


of biological taxonomy. 
O. F. Coox. 


WASHINGTON, D. C., April 15, 1901. 


THE PROPER NAME OF THE ALPINE CHOUGH. 


To THE EDITOR OF SCIENCE: My suggestion 
in a recent number of SclENCE(N.S. Vol. XIII., 
p. 282) that the name of the alpine chough 
should stand as Monedula pyrrhocoraa Li. (Hass), 
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in view of Hasselquist’s use of the name in 
1762, for the Upupa pyrrhocorax Linné (1758), 
which latter name was changed to Corvus pyr- 
rhocorax by Linné in 1766, Hasselquist’s name 
therefore having priority over the latter one by 
four years. Hasselquist’s name having ap- 
peared first in 1757, and later in a German 
translation of his work,* Mr. P. 8. Sclater 
(ScreNCcE, N.S. Vol. XIII., p. 626) thinks the 
name should not stand, as it was first described 
prior to 1758, and after that date only in a 
translation of Hasselquist’s work. If Mr. 
Sclater’s view be adopted, will it not be neces- 
sary to exclude many names occurring in the 
10th and 12th editions of the Systema Nature, 
because they were originally described in earlier 
editions of that work ? 

Whether the alpine chough occurs in ‘ Lower 
Egypt’ or not has in my opinion little bearing 
on the matter. The question is, is Monedula 
pyrrhocorax Hass, the same as Upupa (Corvus) 
pyrrhocorax Linné; and we have Linné, who 
personally examined Hasselquist’s collections, 
as an authority in the affirmative. 

WILLIAM J. Fox. 

THE ACADEMY OF NATURAL SCIENCES, 

PHILADELPHIA, PA. 


BOTANICAL NOTES. 
THE STUDY OF MOSSES. 


Dr. A. J. Grout, of the Brooklyn Boys’ 
High School, has made the study of mosses 
much easier by the publication of a very pretty 
little book, entitled ‘Mosses with a Hand- 
Lens,’ and two sets of dried and carefully pre- 
pared specimens under the titles of ‘North 
American Musci Pleurocarpi’ and ‘ Hand- 
lens Mosses.’ The book is a thin octavo 
volume of about seventy-five pages, and is a 
non-technical handbook of the more common 
and more easily recognized mosses of the North- 
eastern United States. 
helpful figures, which, if not as smoothly en- 
graved as some to be found in recent text-books, 
haye the merit of clearly showing what they 
are intended to show. The descriptions are, as 
indicated above, non-technical, but they will 
perhaps prove all the more helpful to most be- 


* “Tter Paleestinum,’ ete., 1762. 
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ginners on that account. In all, one hundred 
species are noticed. The volume closes with 
an appropriate glossary of bryological terms 
and a brief index. The first collection of 
specimens will enable the beginner to recognize 
the genera and species represented, although — 
this was not the use which Dr. Grout had in 
mind in their preparation. They were designed 
rather for the benefit of the professional bry- 
ologist, but they will serve the beginner as 
well, since they illustrate the plants and their 
fruits. The second collection, which is just 
now appearing, was evidently suggested by the 
use here indicated. It consists of similar speci- 
mens, carefully selected and supplied with neat 
printed labels. 


BOTANICAL FACILITIES AFFORDED TO STUDENTS 
BY THE NEW YORK BOTANICAL GARDEN. 


It is probably not generally known to what 
extent the rich treasures of the New York 
Botanical Garden are available to students of 
the several phases of botany. Although the 
institution is in the first lustrum of its existence, 
it inherited the collections of books and speci- 
mens left by Dr. Torrey after a long life of ac- 
cumulative activity. There are thus nearly 
one million specimens in the herbarium and 
about nine thousand volumes in the library. 
Added to these are the native plants growing 
in the woodlands, meadows and swamps of the 
two hundred and fifty acres of land constituting 
the domain of the Garden, supplemented by the 
plantations of herbaceous and woody vegeta- 
tion, and the already large collections under 
glass in the great Plant House. The labora- 
tories, of which there are physiological, em- 
bryological, chemical, morphological and tax- 
onomic, are housed in the fine building known 
as the ‘Museum Building.’ They occupy a 
suite of fourteen rooms on the upper floor of the 
building, and are admirably planned for the 
several lines of work to bedoneinthem. From 
a recent statement by the director we learn that 
opportunities are afforded for work in the fol- 
lowing subjects : Physiology of the cell, ecology, 
morphology of algae, morphology of fungi, mor- 
phology of bryophyta, morphology of pteri- 
dophyta, morphology of spermatophyta, exper- 
imental morphology, taxonomy of algae, tax- 
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onomy of fungi, taxonomy of bryophyta, 
taxonomy of pteridophyta, taxonomy of sper- 
matophyta, taxonomy of gramineae, embry- 
ology of spermatophyta, special taxonomy, 
regional botany, physiology of nutrition, eco- 
logical physiology, physiological anatomy, gen- 
eral physiology. The director says further, 
“* Almost any problem in botany may be taken 
up by the trained botanist, who may come to 
the laboratories with the expectation of finding 
facilities for his work.’”’ It should be borne in 
mind that ‘the laboratories never close for a 
vacation,’ and that one may work here when 
most universities are closed. 


A STUDY OF WHEAT. 


Mr. M. A. CARLTON, of the Division of Vege- 
table Physiology and Pathology of the United 
States Department of Agriculture, has for 
several years been engaged in a study of wheat 
with especial reference to its growth in different 
portions of this country. He finds that the 
country may be divided into eight wheat dis- 
tricts, as follows: (1) The soft wheat district, 
including mainly the north Atlantic states (in 
Virginia the mountainous region only) ; (2) the 
semi-hard winter wheat district, including the 
north central states ; (8) the southern wheat 
district, including the northern part of the 
southern states; (4) the hard spring wheat 
district, including the states of the northern 
Plains ; (5) the hard winter wheat district, in- 
cluding the states of the middle Plains ; (6) the 
durum wheat district including a part of the 
states of the southern Plains; (7) the irrigated 
wheat district, in scattered areas in the Rocky 
Mountains and the Great Basin ; (8) the white 
wheat district, including the larger part of the 
Pacific Coast states. A colored map illustrates 
these divisions in the bulletin (No. 24) in which 
Mr. Carlton discusses this subject. The species 
and sub-species of wheat recognized by Mr. 
Carlton are in the main those accepted by 
Koernicke and Werner in their ‘Handbuch 
des Getreidebaues’ as follows: 

Triticum vulgare, the most valuable and widely dis- 
tributed species, represented by a greater number of 
varieties than all other species taken together, in- 
cluding the soft winter wheats, hard winter wheats, 
hard spring wheats, white wheats and early wheats : 
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Triticum compactum, more properly a variety of the 
former, including the club sheets. 

Triticum turgidum, a subspecies of T. vulgare, in- 
cluding the Poulard wheats, with such varieties as 
“Seven-headed Wonder,’ ‘Hundred-fold’ and ‘ Mir- 
acle.’ 

Triticum durum, a subspecies of 7. vulgare, includ- 
ing the durum or macaroni wheats. 

Triticum polonicum, a distinct species, including the 
Polish wheats. 


Triticum spelta, a subspecies of 7. vulgare, including 
spelt. 


Triticum dicoccum, a subspecies of 7. vulgare, in- 
cluding spelt-like wheats bearing the German name 
of ‘Emmer.’ 


Triticum monococeum, a very distinct species, prac: 
tically unknown in America, and but little grown in 
Europe, where it bears the German name of ‘ Ein- 
korn.’ It is said to be ‘rust proof.’ 

In discussing the problem of the best varieties 
for this country the author says that, ‘‘ consid- 
ering all qualities, the best wheats in the world 
are of Russian origin, coming particularly from 
eastern and southern Russia. They are re- 
sistant to cold and drought, and are more or 
less resistant to leaf rust, and have the best 
quality of grain.’’ Considerable space is given 
in the bulletin to the discussion of the means 
for the improvement of wheat aside from the 
mere introduction of valuable varieties. This 
is brought about by selection, and hybridization 
or ‘breeding.’ Examples of the latter are 
shown in a colored plate. The paper closes 
with a summary which contains many valuable 
practical suggestions. 

CHARLES E. BESSEY. 

THE UNIVERSITY OF NEBRASKA. 


SCIENTIFIC NOTES AND NEWS. 

THE officers of the International Association 
of Academies, which met last month at Paris, 
areas follows: Honorary Presidents, Dr. Momm- 
sen, M. de Goeje, Sir Michael Foster, M. Ber- 
thelot, and M. Gaston Boissier; Acting Presi- 
dent, M. Darboux ; Vice-President, Dr. Diels; 
Secretaries, MM. Gomperz and Moissan. M. 
Darboux made an address of welcome, but 
otherwise the scientific work of the meeting has 
not been made public. We regret to learn that 
Professor G. L. Goodale, delegate from the 
National Academy of Sciences, was unable to 
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be present, having been detained at Geneva by 
illness. 


Mr. HERBERT SPENCER celebrated his eighty- 
first birthday on April 27th. Mr. Spencer lives 
quietly at Brighton. His health is fair, but he 
is not able to undertake much literary work. 


THE Manchester Literary and Philosophical 
Society has awarded the Wilde gold medal to 
Dr. Metchnikoff, of the Pasteur Institute in 
Paris. The presentation was made at a meet- 
ing of the Society on April 22d, when Pro- 
fessor Metchnikoff delivered an address on the 
‘Bacterial Flora of the Intestine.’ 


THE King of Sweden has conferred on Pro- 
fessor J. H. Gore, of Columbian University, 
Knighthood of the Order of Wasa, in view of 
his services as a member of the Superior Jury 
and Committee of Five at the Paris Exposition. 


PROFESSOR CHARLES HowARpD HINTON, of 
the University of Minnesota, has recently been 
appointed a computer at the U.S. Naval Ob- 
servatory in Washington. 

THE U.S. Department of Agriculture is about 
to establish an agricultural experiment station 
in Porto Rico, which will be under the direction 
of Mr, Frank D. Gardner, now of the Division 
of Soils. 


Dr. HARLOW Brooks, instructor in the Uni- 
versity and Bellevue Hospital Medical College, 
has been appointed pathologist to the New 
York Zoological Park. 


THE corporation of Hull (Yorkshire, England) 
has recently taken over the Museum of the 
Literary and Philosophical Society in that town, 
and has appointed Mr. T. Sheppard as curator. 


Mr. O. P. Austin, chief of the Bureau of 
Statistics of the Treasury Department, has gone 
abroad to study the statistical work of other 
nations. 


Dr. CoRNELIA L. CLAPP, professor of zoology 
at Mt. Holyoke College, has been given a year’s 
leave of absence which she will spend in study 
at Naples. 


Dr. B. T. GALLOWAY, director of the Bureau 
of Plant Industry, has been placed in charge of 
the seed distribution from the Department of 
Agriculture. 
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Dr. TARLETON H. BEAN, who was superin- 
tendent of the New York Aquarium prior to 
April 1, 1898, was deprived of this position by 
the abolition of the office. A new position, 
entitled ‘Superintendent of Small Parks,’ was 
shortly afterwards created, and its incumbent 
was given charge of the Aquarium. Dr. Bean 
brought suit against the City for re-instatement, 
as he could not be legally discharged, and the 
office being abolished appeared to be a subter- 
fuge. The Court has, however, now decided 
this suit in favor of the City authorities. 


THE erection of a memorial to the late Right 
Hon. Professor T. H. Huxley in Ealing, near 
London, where he was born and received his 
early education, iscontemplated. On the initia- 
tive of the Council of the Ealing Natural Science 
Society, a committee of those connected with 
the district who are interested in the project 
has been formed. The first meeting of this 
Committee was held on 29th of March last, 
when an executive committee was appointed 
(whose chairman is the Rev. Professor G. Hens- 
low, Pres. Ealing Nat. Sci. Soc.). A bronze 
medallion portrait has been advocated for the 
central feature of the design, which may take 
the form of a simple mural tablet or of a more 
worthy monument as funds are obtainable, 
while should that support be forthcoming for 
which its projectors hope an annual grant or 
medal might also be founded. Subscription to 
the fund is not confined to the neighborhood or 
land of Huxley’s birth, and those who may be 
desirous of assisting in the endeavor to keep 
green the memory of the great scientist in his 
natal town should communicate with the secre- 
tary to the fund, Mr. B. B. Woodward (120: 
The Grove, Ealing, London, W.). 


PROFESSOR F. M. RAOULT, the eminent chem- 
ist, known for his important researches on the 
lowering of the freezing point and lowering the: 
vapor tension of solvents by dissolved sub- 
stances, has died at Grenoble at the age of 
seventy-one years. 

Dr. WILLIAM H. DRAPER, emeritus professor 
of clinical medicine in the College of Physicians 
and Surgeons, Columbia University, and one of 
the trustees of the University, died on April 
26th, at the age of seventy years. 


May 3, 1901.] 


Mr. E. S. NETTLETON, connected with the 
Department of Agriculture as an expert on irri- 
gation, died at Denver on April 22d, at the age 
of sixty-nine years. 

SHORTLY before the lamented death of Pro- 
fessor H. A. Rowland, his mechanician in the 
Physical Laboratory of the Johns Hopkins 
University, Mr. Theodore C. Schneider, died. 
He had been connected with the Laboratory 
ever since the founding of the University. 
Under Professor Rowland’s personal super- 
vision, he constructed the three machines used 
for ruling the spectrum gratings made at this 
laboratory and used in all parts of the world 
where exact measurements in spectroscopy are 
attempted; and for several years he has had 
exclusive charge of selecting and of adjusting 
the diamond points to the machine, and of rul- 
ing the gratings. The construction of these 
ruling machines involved the grinding of screws 
a foot or more in length, which should be as 
perfect as possible throughout their lengths. 
Mr. Schneider ground four of these screws which 
under the most severe tests to which they can 
be put have as yet shown no appreciable error. 
They are without doubt the most perfect screws 
in the world. 


Dr. GUILIO BIzzozERO, professor of general 
pathology in the University of Turin, died on 
April 8th at the age of fifty-five years. He was 
the author of numerous important papers on 
changes in minute anatomy produced by disease 
and, more recently, on State medicine. 

M. PAuL CHAIx, for many years professor of 
geography in the University of Geneva, has 
died at the advanced age of ninety-three years. 
He had traveled much and was the author of 
various works on geography. ‘ 

WE also regret to announce the death of Dr. 
John Kloos, professor of geology and mineral- 
ogy inthe Technical Institute at Braunschweig, 
at the age of fifty-eight years ; and of Dr. Daniel 
Wierzbicki, astronomer in the observatory at 
Cracow, at the age of sixty-eight years. 

THE first conversazione of the Royal Society 
will take place on Wednesday, May 8th. 

THE Government of Norway aud Sweden has 
called a conference of representatives of coun- 
tries interested in marine exploration to meet 
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in Christianiain May. Germany, Great Britain? 
Denmark, Holland and Russia, besides Nor- 
way and Sweden, have indicated their intention 
to send delegates, and it is expected that other 
countries will be represented. 


A TELEGRAM was received at the Harvard 
College Observatory, on April 26th, from Pro- 
fessor Kreutz, at Kiel Observatory, stating that 
avery bright comet, discovered by Halle at 
Queenstown, April 23d, was observed at Cape- 
town by Gill, April 24d.712, Greenwich 
mean time in R. A. 1h. 30m. 4s. and Dec. + 38° 
27’. The comet was observed by Professor H. 
B. Frost at the Yerkes Observatory on the 27th, 
just before sunrise and close to the sun. 


GOVERNOR ODELL has signed the bill which 
permits New York City to accept the $5,200,000 
gift of Mr. Andrew Carnegie for a free library 
system. The bill was drawn by Corporation 
Counsel Whalen and authorizes the city to pur- 
chase, erect and maintain libraries, and to enter 
into a contract with Mr. Carnegie to accept his 
gift under the conditions named by him. 

THE workshop for the grinding of lenses and 
construction of telescopes, established by Mr. 
Alvan Clark, which was purchased from the 
heirs by one of his daughters, Mrs. William H. 
Grogan, Jr., and conducted by Mr. Grogan 
until his death last July, has been sold to the 
Alvan Clark and Company corporation. 


BEGINNING on about the fifteenth of May, 
1901, the Biological Department of the Univer- 
sity of California will commence a systematic 
biological survey of the coast of that State. 
Temporary headquarters are established at San 
Pedro, and the work for the first summer will 
be carried south from Pt. Conception toward 
San Diego. A gasoline launch, which has been 
obtained for the season, will be fitted out with 
apparatus for dredging, sounding and making 
observations on temperature, salinity, specific 
gravity, ete. The work will be carried on by 
the members of the Department and graduate 
students, together with a number of investi- 
gators who have already interested themselves 
especially in west coast faunas. The funds to 
be used in the work were raised by Mr. W. 
H. O’Melveny, a graduate of the University, 
among the citizens of Los Angeles. 
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THE Mining School of McGill University will 
this year carry on its summer work in British 
Columbia. The class expected to leave Mon- 
treal by special car on the Canadian Pacific 
Railway on May 1st, and to go out to the 
Pacific coast, visiting the various collieries 
along the line of the railway and on Vancouver 
Island. The party will then go into southern 
British Columbia for the purpose of studying 
the mineral deposits of the Slocan, Trail Creek 
and Boundary Districts, and, returning by the 
Crows’ Nest Pass route, will visit the coal mines 
at Fernie Hethbridge, reaching Montreal again 
about the middle of June. 


THE daily papers state that a party of 
students from Harvard University will under- 
take, this summer, an expedition to Venezuela 
for botanical and zoological research. They are 
to leave New York on the steamer Caracas, on 
June 15th, and will proceed to La Guayra and 
Margarita Island. 


THE assignment of field parties by the U. 8S. 
Geological Survey for the present season are as 
follows: Arizona: T. A. Jaggar, Waldemar Lind- 
gren, J. M. Boutwell, F. L. Ransome, Jobn D. Ir- 
ving and R. T. Hill; Arkansas: GeorgeI. Adams ; 
California: George F. Becker, W. Lindgren, J. 
C. Branner, J. S. Diller, Geo. H. Eldridge and 
H. W. Turner; Colorado: C. W. Cross, Ernest 
Howe, J. Morgan Clements, S. F. Emmons, 
John D. Irving and George I. Adams ; Connec- 
ticut: William H. Hobbs and H. E. Gregory ; 
Delaware: R. D. Salisbury and George B. 
Shattuck ; Georgia: Arthur Keith; Idaho: 
Bailey Willis; Indiana: George H. Ashley ; 
Indian Territory: J. A. Taff and George I. 
Adams; Kansas: W.S. Tangier-Smith ; Ken- 
tucky : M. R. Campbell and George H. Ashley ; 
Louisiana: George I, Adams; Maryland : Con- 
tinuation of cooperative work as in previous 
years, William B. Clark, EH. B. Matthews and. 
George B. Shattuck, study of ancient crystalline 
rocks, paleozoic stratigraphy and coastal plain 
deposits; Massachusetts: B. K. Emerson ; 
Michigan : Frank Leverett, F. B. Taylor, C. 
R. Van Hise, C. K. Leith and W. S. Bayley ; 
Minnesota: C. R. Van Hise and J. Morgan 
Clements; Missouri: W. S. Tangier-Smith ; 
Montana: Continuation of special studies in the 
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Rocky Mountains, Charles D. Walcott, director; 
W. E. Weed and Bailey Willis; Nevada: G. 
K. Gilbert ; New Jersey: R. D. Salisbury and 
George B. Shattuck ; New Mexico: George H. 
Girty, R. T. Hill and C. W. Cross; New York: 
L. C. Glenn, T. N. Dale and J. F. Kemp; 
North Carolina: Arthur Keith ; North Dakota ; 
N. H. Darton and C. M. Hall; Ohio: Charles 
S. Prosser; Oklahoma: J. A. Taff; Oregon: 
J. S. Diller; Pennsylvania: Parts of Butler, 
Armstrong, Indiana, Washington, Westmore- 
land, Fayette and Tioga counties, M. R. Camp- 
bell, A. C. Spencer, George B. Richardson and 
L. Fuller; northern Pennsylvania : George H. 
Girty; Philadelphia and vicinity, Professor 
Florence Bascom and C. R. Van Hise ; refrac- 
tory clays of Pennsylvania, C. W. Hayes; 
Fulton and Franklin counties, George W. Stone; 
coal measures, C. D. White; South Carolina : 
Arthur Keith; South Dakota: N. H. Darton 
and J. EK. Todd; Tennessee: Arthur Keith; 
Texas, R. T. Hill and George I. Adams; Utah: 
C. K. Gilbert; Vermont: T. N. Dale and J. E. 
Wolff: Washington: F. L. Ransome and Geo, 
Otis Smith ; West Virginia: Cooperation with 
State survey under Professor I. C. White; 
Wayne county: M. R. Campbell, survey of 
Ceredo quadrangle; Wisconsin: C. R. Van 
Hise and W. C. Alden; Wyoming: W. C. 
Knight, N. H. Darton, George I. Adams and 
Arnold Hague. 


THE correspondent from India of the London 
Lancet, writes under date of March 28th: 
“Plague has caused 11,560 deaths throughout 
India during the past week. The mortality is 
increasing with alarming rapidity in the Lower 
Provinces. Of the above total, no fewer than 
7,315 deaths occurred in the Bengal districts. 
In Calcutta there were 1,040 deaths. The 
plague cases reported in this city were 1,199 
against 993 during the previous week and the 
number of fresh living cases seen was 345. 
Disinfection continues to be extensively prac- 
ticed, not only in respect of the rooms and 
houses where the cases occur, but in many of 
the adjoining houses. The process adopted 
consists in flushing the floors and spraying the 
walls with the standard solution of perchlo- 
ride of mercury. Cases continue to occur in 
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the disinfected quarters, and it is impossible to 
show that the measure possesses much value. 
The outbreak in Calcutta now is more severe 
than that of last year, notwithstanding the re- 
peated disinfections which have been practiced. 
As I have before remarked, however, the au- 
thorities are apparently able to account for 
nearly all the plague deaths and the investiga- 
tions made after death indicate the exact loca- 
tion of the cases. The reported plague deaths 
in Calcutta nearly account for the excess mor- 
tality, and that is more than can be said for 
any other city. The disease is spreading in 
Benares and has reached to the cantonment. 
It continues to progress from village to village 
in the Gardaspur and Sialkot districts of the 
Punjab. In Bombay city plague has caused 
over 1,000 deaths during the past week. An 
examination of the total deaths in this city since 
the plague appeared in 1896, shows an excess 
mortality over the average of 120,000. The 
official reports only give 60,000 deaths from 
plague since its commencement in September, 
1896, so that there is a very large balance to be 
_ accounted for. If the system adopted in Cal- 
cutta had been applied to Bombay, it is most 
probable that the greater part of this excess 
would have been found to be due to plague, and 
it is almost safe to say that Bombay city has 
lost 100,000 of its inhabitants from plague.”’ 


Nature learns from the Victorian Naturalist 
that Professor Spencer, F.R.S., of the Mel- 
bourne University, and Mr. F. J. Gillen, of 
South Australia, were expected to start from 
Oodnadatta, the present terminus of the trans- 
continental railway, nearly 700 miles north of 
Adelaide, on their expedition for the purpose 
of studying the habits and customs of the ab- 
originals of the northern portion of Central 
Australia, about the middle of April. The 
start has been somewhat delayed owing to the 
drought which has existed for some time in the 
portion of the continent to be visited. It is 
also proposed to cross into Queensland and con- 
tinue Dr. Roth’s ethnological work, and after- 
wards to traverse some of the larger rivers of 
the Northern Territory, and, if time permit, to 
visit the Wyndham district on Cambridge Gulf 
in Northwest Australia. 
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AN Institute for Tropical Hygiene was opened 
in Hamburg at the beginning of March. Ac- 
cording to the British Medical Journal, it is a 
combination of laboratory and hospital, and the 
scientific workers in the first department will 
be able to find their material ‘on the prem- 
ises,’ so to speak. The building has been 
erected close by the harbor; one wing con- 
tains 50 beds for tropical cases, such as malaria, 
beri-beri, etc. (not for infectious diseases) ; the 
second wing is taken up by the laboratories, 
lecture halls, etc. Here courses of lectures, 
combined with practical work, are to be held 
for the benefit of ship surgeons, navy surgeons, 
doctors about to settle in the colonies, and 
colonial medical officers of the State. The 
Institute has been erected by and belongs to 
the Free State of Hamburg, but the German 
Empire contributes a share of the working 
expenses, and the disposal of a certain number 
of laboratory places. 


AT the last monthly general meeting of the 
Zoological Society of London, it was stated 
that there had been 106 additions to the 
Society’s menagerie during the month of March, 
amongst which special attention was directed 
to the male Tasmanian wolf (Thylacinus cynoce- 
phalus), seldom seen in captivity, and also to 
the Indian birds presented by Mr. HE. W. 
Harper, of Calcutta, new to the Society’s series. 
It was also stated that on Easter Monday the 
admissions to the Society’s gardens were 46, - 
599, being a larger number than had ever 
passed the gates in one day since the opening 
of the gardens to the public in 1828. At the 
close of the general meeting the first of the 
annual series of lectures was delivered by Pro- 
fessor Charles Stewart, entitled ‘On the Pro- 
tection and Nourishment of Young Fishes.’ 


UNIVERSITY AND EDUCATIONAL NEWS. 


Av a recent meeting of the regents of the 
University of Kansas, arrangements were made 
for the expenditure of the $10,000 appropriated 
by the Legislature, for improvements in the 
new chemistry building, and it was also decided 
to purchase a liquid-air plant. $7,000 will be 
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expended for additions to the library, including 
binding. Competitive plans for the natural 
history museum building, for which $75,000 has 
been appropriated, and the plans of Messrs. 
Root and Siemans of Kansas City were accepted. 
This building, which is to be constructed of 
native stone, will be of the Romanesque style 
of Southern France, and adapted especially for 
the display of the North American mammals 
and other extensive collections owned by the 
University. It will be practically fireproof in 
construction and will be three storiesin height. 
The regents will also provide for assistants in 
the departments of mathematics, English and 
history, and the men have been practically se- 
lected for these positions. 

OwING to the increased appropriation made 
by the Legislature, the University of California 
has been enabled to enlarge a number of depart- 
ments. The chair of mechanical engineering is 
to be divided, the present occupant of that 
chair, Professor Hesse, becoming professor of 
hydraulics, while the former associate, Profess- 
or Cory, returns to the department (after a 
year’s absence in industrial work) as professor 
of electrical engineering. The following new 
instructors were also authorized by the regents 
at their meeting on May 19th. Two instruct- 
ors in chemistry, an instructor in civil engi- 
neering, an instructor in steam engineering, an 
instructor in philosophy, an assistant in me- 
chanics and two assistants in physics. The es- 
timates for next year amount to about $550,000, 
of which $344,000 are for salaries and $60,000 
are for permanent improvements. 


THE arrangements for the celebration of the 
bi-centennial of the Yale University in October 
next have now been made public. The ad- 
dresses include one by President Gilman, of the 
Johns Hopkins University, on ‘ Yale in its Re- 
lation to Science and Letters’ and one by 
Professor W. H. Welch, of the same University, 
on ‘ Yale in its Relation to Medicine.’ 


THE freshman and sophomore classes of 
Rush Medical College will be transferred to the 
buildings in Hull court at the University of 
Chicago, and after July 1st the work of the 
two upper years only will be done in the Rush 
buildings on West Harrison and Wood streets. 
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More than $50,000 has been recently given to 
the University of Chicago for the additional 
equipment required. The new arrangement 
means that 300 medical students will be at 
work in the University of Chicago proper by 
next fall. The work of the two upper classes 
is clinical and must be done near the hospitals. 
They will have all the facilities of the old 
building and of a new $110,000 building on 
which work has already been commenced. 


AT aspecial meeting of the council of Univer- 
sity College, Liverpool, on April 16th, the fol- 
lowing resolutions were adopted : 

1. That, while gratefully acknowledging the ad- 
vantages which have accrued to University College, 
Liverpool, by its association with Victoria University, 
this council is of opinion that a university should be 
established in the city of Liverpool ; that this coun- 
cil will welcome a scheme with this object upon an 
adequate basis ; and that a committee be appointed 
to consider and report upon the whole question, with 
power to make inquiries and to communicate with 
other bodies. 

2. That the committee consist of all the members 
of council, with power to associate with them any 
other persons whom they may think fit. 

Dr. ARISTIDES AGRAMONTE, formerly chief 
of the bacteriological laboratory, has been ap- 
pointed to the chair of bacteriology and ex- 
perimental pathology in the medical faculty of 
the University of Havana, Cuba. 


Dr. H. S. JeEnnines has been promoted at 
the University of Michigan from an instructor- 
ship in zoology to an assistant professorship. 


Mr. H. W. Kuan, who is to receive his doc- 
torate from Cornell University in June, having 
been a scholar, fellow and assistant there dur- 
ing the last three years, respectively, has been 
appointed an assistant professor in- mathe- 
matics in the Ohio State University, from which 
institution he was graduated in 1897. After 
graduation, Mr. Kuhn was a fellow and assist- 
ant in his alma mater for one year. His in- 
vestigations thus far have been ‘chiefly in a 
theory of substitution groups—several papers 
by him in this line have been read before the 
American Mathematical Society. 

At Bryn Mawr College, Miss Harriet Brooks, 
A.B. (McGill University), has been awarded a 
fellowship in physics. 
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THE DIGNITY OF CHEMISTRY.* 


CHEMISTRY as a profession may be said to 
have completed its hundredth year, and we 
have met to-night to celebrate the quarto- 
centennial of chemical organization in 
America. 

In our democratic country, all attempts 
to create a class or caste should be dis- 
couraged, especially if the attempt be made 
to endow the class with unusual or special 
privileges. We have no place for an he- 
reditary or purchasable aristocracy, but in 
the function of the civic body there must 
be specialization, and those individuals who 
by choice or fortuitous incident devote 
themselves to special duties are brought 
together by occupation, by congeniality 
and by desire for mutual helpfulness and 
improvement. In this mutual attraction 
we find the genesis of all trade and pro- 
fessional organization. The aggregate is 
always stronger than the segregate. This 
unity of purpose and this conformity of 
effort become reprehensible only when 
autocratic, imperative and insolent. The 
assumption of superior virtues, the asser- 
tion of peculiar privileges and the inter- 
ference with the rights of others are never 
to be advocated nor condoned. 


* An address delivered before the American Chem- 
ical Society, April 12, 1901, on the occasion of the cele- 
bration of the 25th anniversary of the founding of 
the Society. 
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Every honest effort to ear na a living ‘nd 
a competency is wor thy of equal praise, and . 
therefore in dignity of effort there is no — 

rank. ‘The ‘workman in''the ‘woods, the: 
farmer in the fields, the artisan in the: 
atelier and the mechanic in the mill have 
an equal claimi to the dignity of labor ‘with | 
the preacher, the, Jawyer and the professor. 
There is-no- form of labor. which is beneath 
the dignity: of any man. “Instead ofobemg 
a curse, labor is the gréatest blessing which 
Providence, fate’ or evolution has’ ‘con- 
ferred on humanity. Tolstoy, one of the 
greatest of living novelists, ‘earns ‘his living 
fromthe! soils « Peterothe: Great was:aicar- 
penten: and /isijsaid to chave) done: much /of 
the: ;work im) building) the, iold: palace, at 
Peterhof.:' Louis KViswasia locksmith: 
Washington was a farmer, Lincoln avail- 
splitter, Grant a:tanner; Garfield: a canal 
boy. The: naturaleand) normal desire of 
men who have) achieved! greatness is foroa 
piece, of Jand- where: they can be im/touch 
with: the great: mother of us/all,-the! soil 
To him who appreciates the true: dignity of 
labor, no: taskois menial:: The chands are 
made for toilas muchas: for fighting, and 
sweat is the most. efficacious of all deter- 
gents. In: derision on> one coceasion the 
Romans made Cato commissioner of sewers; 
but, he discharged the duties-of his menial 
office with such industry and benefit, to the 
city that thereafter to-ibe:: made) commis- 
sioner of sewensi Was considered to bea idis- 
tinguished honor. 

So) the true philosophy should teackti us 
that,our calling |inilife isa cloaewn:magnitm 
which we are to administer, not with:closed 
nostrils, but. with open eyes: and hands: that 
do, not récoilrbefore | thickened: euticle and 
stains. sifio Io adds it ditw soa 

He who is not pnoudiof li vag desta ds 
not worthy of it. This does not mean that 
his profession is any better than’ ithe 
but, when the heart. is, ‘not in- ‘the work tl t he 
head is sluggish and the hands ane; slows 
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Ne or Ab i mean that : a pofession should not 
‘be regarded as a means of making a living. 


On the contrary, that is the first and chief 
end’ of any ‘occupation. “The number of 
“persons who-work alone for the love of it 
Je exceedingly) small. Perhaps there is only 
“one profession where it is “better that a man 
be rich, and. that, is, the. profession. of, poli- 
ee pel a living out-of a: public posi- 
tion is'the most preeariousiof all.professions, 


“and theré is tio collection ‘of dépendent fos- 
“sils which appeals 0) pathetically to general 


commiseration as that vast aggregation of 
exes which lingers near the cupola of the 
Capitol. The functus officio faster has fed so 
long at the public erib'that he knows not the 
taste of other food nor the means of getting 
it. The last of his life is an eternal Lenton 
which no HKaster morn of Sop ente satiety 
will ever rise... uA 
In one short walk a tow Ree ago, I met 
one ex: senator and ‘two ex: representatives, 
who. a. few, years..ago, were: farming: patron- 
age and feasting on lobster Newburgh at 
Chamberlins, who are now seeking to, be 
attorneys for the holders of claims that live - 
only in the hope that a far- off indulgent 
future will no longer know their worthless- 
ness.” “Hungry are thie’ looks of these men, 
with jaws cavernous as those of Cassius, 
and_sad warnings of the fate.of a statesman 
out of a job. A profession, therefore, Should 
offer some guaran ty of a livelihood depend- 
ent On merit and industry, and’ nof upon 
the whim of a.capricious: public. ZLOTY AAO 
It is not'my purpose to-night to discuss 
chemistry. as a living pr ovider, Often young 
men, come to me.and ask: my. advicein 
regard to‘ choosing a profession.” “They 
come often with’ a strong inclination to 
chemistry and want ‘to know what T think 
of the prospéects ‘for sticcess! “Tf they have 
oe ‘studied chemistry, “I St invariably 
x: Have you-a taste for ¢hémistry ?°" Do 
you Tare chemical studies:?., If they.donot 
know;0r if thé answers are, indefinite, or 
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evakiveOmypUdticelis alwaysho! Stay ont! 
Buélespeciall is this: ko if! they—propoxs '¢0 
study: Cheriiistry’ ad al (protéssion' hevause’ St 
Wat easy road 6d wealth: “ashe paths 
OFCheNiistry scldowi Mead 46! “easy street? 
Pirie “ib IO you“ Parely “see the’ Cheniist 
besbinsbraad.' Perhaps he kiiows' too well 
of what itis composed. ‘THe chemist tramyp 
tOOLiS A KAMA OF A Tera WS Ht TPIS “CHyno 
Stniltind nigra’ Phe eWenist may’ be aisle 
t6 clean ge phosphioras ifto ‘arsenie by! oxie 


dizing it'in présence of animonia,: ‘put even. 


6) ‘distinguished’ ‘a tian as Carey Lea Could 
only make! silver yellow) and further than 
this scientific trang utations Have not’ ext 
tended! “Fortineés | Rave! ‘been nade by ai 
few: “A Vappy discovery’ in métallargy’ or 
in’© > mantifactariig” processes | haS" often! 
brought a modest fortune to ‘the! inventor; 
but niost "of the réads“leadine from ‘the 
Patent Offide' end in'the' Cemetery of hopes 
at first vigorous: from’ the pliant: pabulam 
labeled * 2 Having" now described! my ‘inven- 
tion What I elaine fig? ete., « substantially 
asset forth.” ° The® parchtients’ with: the 
flaming’ seals that! protect you: in’the’ sole 
usufruct of your genius fora period of 17 
years serve most fr equently as fitting cered 
ments for the deceased: ° If the chemist be 
a'teacher or employed at a salary the pros= 
pect’ for‘a ‘competence’ is ‘not’ much better. 
At Vest’ these stipends are not ver y lar, ge. 
Th & mania facturing enterprise) thie Chemist 
often becomes the manager, and in‘this'easé 
hé ean ‘put’ by something for * a rainy day.’ 
Ifa professor, hé sometimes Sets to be ‘the 
président of the éollegé, provided his the- 
dlogy is’ untainted."But Universities’ of 
Chicago are not found’ in every academic 
grove. Most of our institutes ‘of higher 
learning ‘are ‘chronically impecunious, and 
even the professional’ chair is not uphol2 
stered with a cushion which would tempt 
the expectant, Croesus. 

In general, then, it. must be admitted that 
whatever of dignity is;due-the profession of 
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cheinistry is Hot attributable te its'tendewey 
téolwealth! s209¢ cidi ol .sebslwood asmurd 
teJiam not lof that SchooP which despises 
wealth nloroy et ofthe: Galt’ that To ves itl 
Poverty; doubtless! als 16 uses ThSvOlltiow. 
and! molding’ of "character. “Wealth oftar 
éorriipts® youth and makes of Gnanhood 
buat a/purveyor of ‘Vicelo But°poverty-also 
inviteserimie) and“ is not thé most effieient 
préservatiiveof° virtiéoo°A modest! /é6m5 
petendey “possiblyy ithe ideal ‘state, WEest 
stited to highest development and eréatect 
uséfulness: It is not always dignified to be 
imodebt!o Por this réason) I'should ‘like té 
see the influence of this great ‘organization 
whose “foundation we celebrate to: night, 
exerted to séoure! better pay and mere pért 
matent employment? for its” members. | ST 
know this seems sordid and meéreenary, but 
we! must? not Jalways*live* in othe’ élouds! 
The *cerulean: atmosphere will” be anore 
gtatefully stimulating and “its views “be 
more thoroughly appreciated if we manage 
somehow'to keep ‘our feet well braced’ on 
terra firma. To him who! cannot? swith) 
things begin to: feel a little queer when the 
advancing tide leaves him ‘touching only 
little flowing'sand with the tips of his toes: 
Good/cand steady pay, therefore to’ its 
devoteés! isino sntall-contribution to ‘the 
dignity of chemistry): I Od td 
b The pursuit: of science: is nothing ielsé 


than van veffort toxknow) something of the 


constitution ‘ofthe ‘natural: world.’ That 
knowledge >is) mot < derived’ from ‘an’ ins 
genious: system of vain! imaginings; but is 
secured by a study of nature herself. >: 
“(To him who in the love of nature! holds 
eommunion) with ‘her visible” forms ‘she 
speaks a various! language,’ sang one of-our 
greati poets at the age of 17>: Had he lived 
until he was, 100 and sgrown invwisdom 
every year he could not have’ touched a 
truer note. The language which ‘nature 
Speaks to the chemist: is: aodeseription of 
the ultimate nature of things! olf isto the 
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chemist that nature teaches the alphabet of 
human knowledge. In this sense the chem- 
ist comes nearer than any other to first 
principles. As we grow in knowledge, we 
sometimes forget our small beginnings. And 
so it sometimes seems to me that our pro- 
fessional brethren of other schools are prone 
to despise the day of little things. Atoms 
and molecules are too small to cut much of 
a figure in the economy of nature, think 
some. But it is no true mark of greatness 
for the macrocosm to forget the microcosm. 
A megatherium is not the ‘whole show.’ 
It is true that in some respects chemical 
achievements appeal least of all scientific 
accomplishments to the popular attention. 
The isolation of krypton does not have 
half the interest for the public that attaches 
to the discovery of a new bug, especially 
if it have domestic tastes. In fact all the 
biological sciences, with the possible excep- 
tion of physics, find a readier and more ap- 
preciative public than those which deal with 
things lifeless and for the most part incom- 
prehensibie to the layman, This truth is 
uttered in no complaining mood, but only 
to explain why Davy is not as well known 
as Darwin, nor Hoffmann as Haeckel. It 
is when chemical studies and discoveries 
come directly into contact with life that 
they lead to recognition, as in the case of 
Pasteur, whose great genius is recognized 
the world over, perhaps more generally 
than that of any other scientific man has 
ever been. But it is not alone for public 
applause that life is worth living, and the 
dignity of our science suffers no deprecia- 
tion because of its apparent remoteness 
from human interest. I say apparent, be- 
cause I do not believe that any other 
science has in reality any nearer bearing on 
human welfare than chemistry. ‘Think for 
a moment how many of our industries that 
lie at the foundation of wealth and progress 
are based directly on chemistry. Think of 
the many others that are intimately re- 
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lated to it indirectly. If the clock of politi- 
cal progress and liberty were turned back 50 
years by the battle of Waterloo, think of 
the loss to humanity should such a disaster 
befall the hosts of chemistry. Bourbonism 
is the natural foe of human progress, and 
unhappily the world is still full of anti- 
scientific Bourbons. 

Whatever may be the branch of the pro- 
fession which the chemist may pursue, he 
should not be indifferent to feelings of 
justifiable pride which come to him when 
he realizes all that our science has done for 
humanity. The disciples of evolution may 
have attached some opprobrium to the 
epithet, but the chemist is the ‘ connecting 
link’ between the world of matter and 
mankind. We stand the nearest of all our 
brethren to the ultimate constitution of 
things, so near, in fact, that we almost 
tremble at the thought that by some sub- 
tile synthesis we may yet strike the spark 
of organic life. Of one thing at least we 
may feel sure. We know best of all our 
brethren the environment of development 
and growth. We may never create an en- 
vironment which will make autogenesis 
possible, but we surely can soften some of 
the harder conditions of existence. To be 
so near the first forms of life, to be so 
nearly in touch with the ultimate secrets 
of nature, are facts which show some of 
the principal elements of the dignity of 
chemistry. 

No man can lay claim to the term scien- 
tific who does not reverence the truth. 
That is the first element of a scientific 
mind. The truest proof of a reverence for 
the truth is a willingness to be convinced. 
In the times of Cromwell, the truth was 
supposed to be simply the dogmas of the 
creed, which led Hudibras to say : 


“‘Convince a man against his will, 
He’ll hold the same opinion still, 
And prove his doctrine orthodox 
By apostolic blows and knocks.” 


May 10, 1901.] 


The most difficult mental attitude, which 
the scientific man has to contend with in 
his struggle for the truth, is bias. We 
inherit, in a measure, certain notions of 
things and of life. This natural inheri- 
tance is strengthened by the earlier teach- 
ings of childhood, so when we reach the 
age of maturity we have formed certain 
Opinions, we are endowed with certain 
habits of thought which tend to dominate 
our mental attitude. Happily, most of 
these habits and most of these inheritances 
are sound, but now and then we find one 
which is clearly opposed to the conditions 
of existence as science reveals them. How 
difficult in this case to let go the old 
notion ; how hard to bring one’s self into an 
attitude to receive the truth! Perhaps it 
is only a species of conservatism which 
leads man to hold on to that which he has, 
and in this sense a certain difficulty of con- 
viction is a guaranty of stability of thought 
and of social, economic and political con- 
ditions. In other words, we should heed 
the warning in the Bible and not be swayed 
by every ‘ wind of doctrine.’ The tendency 
to too eagerly accept is more reprehensible 
than tardiness of belief. We have all seen 
wave after wave of illogical belief sweep 
over the country, and no difference how ab- 
surd a theory may be or how impossible a 
course of action which is marked out, it 
finds plenty of adherents. This instability 
_ tends to render all the conditions of natural 
growth and development precarious. The 
scientific man must be on his guard against 
being buncoed by any plausible or specious 
doctrine, as well as to keep his mind open 
for the acceptance of the truth. Here is 
where judgment comes into play, and not 
only should the scientific mind be open to 
conviction, but it should also be controlled 
by a sober and discreet judgment which can 
discriminate between the true and the false 
in evidence. But when soberly considered, 
certain facts are brought home with an 
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overwhelming evidence of truthfulness, the 
results of this evidence should be accepted, 
no matter how contrary they may be to our 
preconceived notions. Perhaps the greatest 
offense in this direction which the scientific 
man commits is a distortion of evidence to 
suit the case. By a slight inclination this 
way or that from the true point of direction 
an observed fact may be made to support 
this or that theory or condition. Iam far 
from belittling the value of theory. When 
formed on substantial evidence and with a 
becoming ingenuity it is a valuable aid in 
the discovery of further truth, but a theory | 
should never be a fetich to be reverenced 
and worshipped with the blind devotion of 
the religious devotee. There is nothing 
sacred about the theory. It is only a valu- 
able tool to be cast aside when a better or 
more effective one is at hand. The dignity 
of our profession, therefore, has been 
strengthened and increased by the habit of 
the chemical mind of accepting the dicta 
which experimental evidence has provided. 
Detracting somewhat, however, from this 
dignity has been the fact that certain con- 
tentions have arisen in our profession over 
the interpretation of ascertained phe- 
nomena. Chemists may agree upon the 
character of certain phenomena which are 
presented, but construe them differently, 
and often with acrimony. A scientific dis- 
cussion should be conducted with all the 
dignity of a scientific dissertation, and the 
honest differences between chemists should 
never be allowed to degenerate into per- 
sonalities or innuendo. There is no excuse 
whatever for speaking slightingly of the 
honesty or ability of a brother chemist who 
may happen to differ from you in his 
opinion of phenomena. Envy, backbiting, 
slander and scandal have no place in the 
chemical profession. I believe every one 
will admit that there has been less of it in the 
profession of chemistry than in almost any 
other. We know to what extent the per- 
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sonal quarrels among many scientific men 
have been carried in this country, and we 
are glad to say that there is no instance in 
which these quarrels between chemists have 
come into our organization to influence our 
action and mold our policies or to cause the 
growth of faction and the promotion of 
feuds. 

There is enough for every one ta do in 
this country without wasting his energies 
with envy of the accomplishment of others. 
About the most unprofitable occupation 
into which a man can fall is to complain 
of a lack of appreciation. It is doubtless 
true that in many cases the worthy man is 
cheated of his dues and the unworthy re- 
ceives a reward out of all proportion to his 
services. These are accidents, which are 
due to the imperfection of human nature, 
and not to any peculiarity of scientific pur- 
suits. There should be room for the phi- 
losophy of life in chemical science as in 
every other. The sensible way is to ac- 
cept what happens, and not to degenerate 
into a kicker or the carrier of a club. The 
chips which are found on the shoulders of 
our associates are usually magnifications of 
the motes in our own eyes, and not due to 
the deposition of any really ligneous ma- 
terial upon the clavicle of our supposed 
enemy. We have plenty to do in this 
world without going about knocking off 
hypothetical chips. I have the profoundest 
sympathy for the man with a just griev- 
ance, and I know how many have them, 
but there is no greater nuisance than this 
same man with this same just grievance. 
The man who shuts his mouth, compresses 
his lips and bears the pain and humiliation 
without a sign is the one who wins our ad- 
miration in the end and often turns disaster 
into good. 

With a proper appreciation of the dignity 
of our profession, we will therefore do our 
work as well as we can and be glad of the 
greater success of our professional brethren, 
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and not find in it a cause of sorrow and de- 
jection. Every man who succeeds in chem- 
istry does a work to elevate our profession 
and to help us all, and therefore, even from 
a selfish motive, we should be glad of his 
achievements. I realize how hard it is to 
see others preferred when we feel convinced 
that we should have had it, and yet I must 
be allowed to praise the courage of the man 
who with a smile on his face and a true 
feeling of well-wishing in his heart can con- 
gratulate the more successful man not with 
hypocritical words, but with a real senti- 
ment of satisfaction. 2 

There is one special way in which I think 
our great organization can do much to ele- 
vate the dignity of chemical science. I 
have spoken of the fact that chemistry does 
not appeal directly to the public imagina- 
tion, and for this reason many of our best 
people do not have a true appreciation of 
the value of chemical services. An honor- 
able and praiseworthy part of our profes- 
sion is the rendering of professional .ser- 
vices of a chemico-technical nature to the 
great industries of the world. Too often 
the promoters of these industries, the men 
with the money, the men on the boards of 
directors, and the stockholders, do not ap- 
preciate the real value of the services they 
ask for. A great corporation is perfectly 
willing to pay a great lawyer $10,000, $15,- 
000 or even $50,000 for professional ser- 
vices, whereas if a chemical expert should 
ask $1,000, it would produce a kind of cor- 
porative hysteria or nervous prostration, 
while, in point of fact, the technical ser- 
vices demanded would probably be of far 
greater financial utility than the legal ser- 
vices so much more liberally paid for. 

There has been a tendency among some 
of our profession to foster this spirit of con- 
tempt for the value of chemical services of 
a professional nature, not intentionally, I 
am glad to say, but because of.a feeling, 
which I can hardly describe, that it is not 
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dignified for a chemist to sell his services 
for money. ‘The falseness of this position, 
it seems to me, has been fully set forth in 
the earlier part of this address, and I be- 
lieve that every right-minded. person will 
admit that it is not derogatory to dignity 
to receive pay. Otherwise, I should think 
that we should cast dignity to the winds 
and look out for the ‘main chance.’ In my 
Opinion, it is just as honorable and worthy 
to give professional advice to a great in- 
dustry as it is to discover an unknown 
element. In our society we should have 
far more esprit de corps, more regard for the 
rights and privileges of each other, and a 
better understanding of the ethics of our 
profession. It is true that we now act 
upon the principle that it is dishonorable 
to take an investigation out of the hands of 
a brother who has once commenced it, with- 
out his permission, or in any way to tres- 
pass upon the fields which he has pre- 
empted. In like manner we have learned 
that it is dishonorable to underbid a pro- 
fessional brother in offering our professional 
services. It seems to me that the Society 
can do a great good towards promoting the 
dignity of our profession in this way by 
establishing not a hard and fast schedule 
of prices for professional services, but by 
bringing closer together our members who 
give these services so they may have a 
better understanding of the rights and priv- 
ileges of each other. Other professions do 
this, especially the medical, and great bene- 
fit would be derived from a better under- 
standing in regard to these matters. 

Especially is this true from the effect it 
would have upon the public at large who, 
seeing a profession stand together and in a 
dignified manner demand what is right and 
just, would better appreciate the value of 
the services which they often hope to get 
for the very smallest possible considera- 
tion. 

Perhaps the bitterest criticism to which 
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the chemist has been subjected has grown 
out of his services as expert before the 
courts. Here we often have the spectacle 
of two men, under oath, one in affirmation, 
one in negation. It is only natural that 
the expert should favor his client, but that 
favor should never go so far as to impugn 
the truth. When there is room for dis- 
agreement, I can see no impropriety in the 
chemist supporting with all his ability the 
side that employs him. He is not hired to 
discuss the whole problem in all its aspects, 
but to develop those points which make for 
the benefit of his employer. We cast no 
reflection on the honesty of the lawyer who 
defends, nor should we on the rectitude of 
the witness who testifies. But no worthy 
chemist will deliberately undertake to sup- 
port a falsehood. Whatever of viciousness 
may attach to expert evidence is the fault 
of the system rather than of the witness. 
We all admit that it would be far better 
for the court to employ the expert, and not 
the plaintiff or defendant. But until that 
change has been made, the chemist is un- 
doubtedly right in making out the best 
case possible for his client, provided he 
distorts no facts. — 

How far he can go with patent medi- 
cines, nostrums and secret preparations is 
another story. The dignity of our profes- 
sion forbids any taint of humbug or quack- 
ery. This field, therefore, seems to be 
absolutely closed for professional purposes. 

I would not have our Society become a 
trades union, and especially would I be 
sorry to see it exercise the tyranny which 
such unions often manifest, but I would 
like to see a better understanding estab- 
lished in matters of this kind, both for the 
sake of our members and for the benefit of 
the public at large. 

The dignity of the profession of chemistry 
is illustrated in a striking way by the active 
participation which it exercises in many of 
the greater walks of life. I have not time 
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here to go into statistics and show the rela- 
tive number of chemists employed in the 
industries as compared with members of 
other scientific professions. We will admit 
without such an array of figures that there 
is no other scientific profession, with the 
possible exception of physics, which begins 
to be so numerously represented in the 
great industries as the science of chemistry, 
and even in the case of physics, aside from 
the electrical industries and those of a 
purely engineering character, the physicists 
engaged in the active industries are not 
numerous. 

When it comes to mining engineering, 
we find that the engineer himself must be 
a chemist in order to be fully able to dis- 
charge the duties of his profession. In so 
far as statistics are concerned, I will con- 
tent myself with a few citations showing 
the preponderance of chemical employees 
in the great scientific agricultural indus- 
tries of our country. 


In a study of the impress which chemical 


research has made upon agriculture, there 
has been no factor during the past twenty 
years which can compare with the work of 
the agricultural experiment stations of the 
United States. Richly endowed as they 
are by the General Government, they have 
had every opportunity to secure the best 
results for practical agriculture. 

In this work chemical science has played 
a very important part in the furthering of 
agricultural prosperity. Of the forty-nine 
directors of the stations at the present time 
twenty were professional chemists at the 
time of their appointment. The selection 
of so many professional chemists was no 
mere chance, but evidently had some rela- 
tion to the dominant position which the 
science of chemistry holds to the promotion 
of agricultural chemical research. The 
list of directors of the agricultural experi- 
ment stations of Germany shows the same 
condition of affairs. 
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The great influence of chemistry on the 
agricultural experiment stations of this 
country is not measured alone by the num- 
ber of professional chemists which is found 
in the directorates, but also by a comparison 
of this number with that of other scientific 
men holding similar positions. Very few 
of the other sciences are represented among 
the directors of stations, and no one of them 
can compare in its number of representa- 
tives to the science of chemistry. Among the 
working forces of the stations chemists also 
predominate. There are twice as many 
chemists employed in the stations as there 
are men engaged in any other professional 
scientific work. Statistics show that the 
number of chemists employed in the agri- 
cultural experiment stations of the United 
States is one hundred and fifty-seven, while 
the number of botanists is fifty and the 
number of entomologists forty-two. The 
number of employees belonging to other 
branches of science is very much less than 
that of the botanists and entomologists, 
and the total number of scientific men em- 
ployed in all other branches of scientific 
work in the station does not greatly exceed, 
even if it be equal to, the number of those 
employed in chemical research alone. 

While dwelling upon the predominance 
of professional chemists in the directorates 
and upon the staffs of the experiment sta- 
tions, it seems eminently proper to mention 
here in a special manner some of the earlier 
eminent chemists who have contributed so 
much to the value of chemical research in 
our agricultural colleges and experiment 
stations. Among these must be mentioned 
Professor F, H. Storer, of the Bussey Insti- 
tute (Massachusetts), who first began the 
regular publication of a bulletin recording 
the work of the school and station, which 
has ‘ set the step to which the bulletins from 
many other stations are still marching.’ 
The bulletins of the Bussey Institute de- 
scribing original research work on agricul- 
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tural subjects have proved of the highest 
benefit to agriculture. Professor Storer’s 
work, entitled ‘Chemistry in some of its 
Relations to Agriculture,’ the first edition 
of which was published in 1887, has had a 
marked effect upon agriculture in this coun- 
try. 

As early as 1846 Yale University, then 
called Yale College, appointed a professor 
of agricultural chemistry. This was John 
Pitkin Norton, who had devoted himself to 
the study of scientific agriculture both in 
this country and in Europe, especially with 
the celebrated Liebig. He brought to his 
position a ripe knowledge and wisely di- 
rected enthusiasm for agriculture, which 
he used with the greatest profit in its serv- 
ice. In 1855 Samuel William Johnson was 
appointed instructor in agricultural and 
analytical chemistry, and soon after full 
professor. Perhaps no one ever succeeded 
more fully in popularizing scientific agri- 
culture than Professor Johnson. His two 
books, ‘How Plants Feed’ and ‘How 
Plants Grow,’ the first editions of which 
were published in 1868 and 1870, respec- 
tively, have been kept abreast of modern 
progress in successive editions, and are still 
used as standard text-books and as author- 
ities on the practical relation of chemistry 
to agriculture. 

In the University of California, the work 
of Professor EK. W. Hilgard must be men- 
tioned as being of fundamental importatce 
in the development of the relation of chem- 
istry to agriculture in this country. Pro- 
fessor Hilgard, in his classical work on 
soils, has placed himself in the front rank 
of investigators on this subject, not only in 
this country, but in the world, and his 
achievements have been recognized both by 
his countrymen and by the most celebrated 
societies of Hurope. A knowledge of the 
soil and its relation to plant growth con- 
stitutes one of the fundamental principles 
of agriculture chemistry, and the researches 
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of Professor Hilgard in this line have done 
much to place agriculture in the United 
States on a strictly scientific basis. 

At Cornell, even before her doors were 
open to students, a professorship in agricul- 
tural chemistry was established. Professor 
G. C. Caldwell was appointed to fill this 
position, and he has done so with dis- 
tinction to himself and to the University 
and with the greatest benefit to agriculture. 
One of the most important services in con- 
nection with Professor Caldwell’s labors at 
Cornell was the publication of his work 
on agricultural chemical analysis in 1869. 
At that time no work of a similar nature 
existed in the English language, and Pro- 
fessor Caldwell’s book was a veritable boon 
to students in agricultural science. 

This brief reference to the contributions 
of some of the earlier workers in agricul- 
tural chemical science in this country would 
not be complete without mention of the 
labors of Professor C. A. Goessmann, of the 
Massachusetts Agricultural College. 

It is not possible in the space assigned to 
this address to even name the more prom- 
inent later workers. 

A national epoch in agricultural educa- 
tion in this country began with the passage 
of the Morrill Act, in 1862, establishing 
and endowing colleges where agriculture 
should be one of the principal branches in 
which instruction is given. An additional 
impetus was given to this great work in 
1887 by the passage of the Hatch Act, 
establishing agricultural experiment sta- 
tions in the several States. The organiza- 
tion list of the agricultural colleges of the 
United States now shows the great number 
of men working in lines of agricultural 
chemistry. This most remarkable evolu- 
tion of agricultural education has taken 
place practically within the last thirty 
years, and there is no country which can 
now be compared with the United States in 
the munificence of the endowment for agri- 
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cultural chemical research or in the vast 
amount of research and experimental work 
conducted in these lines. 

Another way in which our profession has 
influenced higher education in this country 
is found in the large number of chemists 
who have been called to preside over our 
higher institutions of learning. Of the 
leading institutions in this country, Har- 
vard University, Lehigh University, the 
University of North Carolina, the Univer- 
sity of Tennessee and Purdue University 
are presided over by professional chemists, 
or rather, I should say, by those who before 
elevation to the presidential rank were 
professional chemists. JI doubt if any other 
branch of science can show so many college 
and university presidents as our own. It 
is certainly not a mere accident that in the 
breaking away from the old scholastic 
habit of placing ministers of the gospel over 
institutions of learning, chemistry has re- 
eeived so marked a favor. In fact, the 
pursuits of chemical science, it seems to 
me, tend more than other scientific occu- 
pations to broaden the mind and to bring 
it in contact with all the varied industries 
and forces of active life. It is true that 
other branches of science have their eco- 
nomic aspects, and we do not by any 
means desire to minimize that important 
relation, but they do not come so generally 
into contact with human affairs. While 
they appeal in the nature of their services 
more to the public imagination, when it 
comes to real practice they do not have 
that influence which our own science pos- 
sesses. 

Iam far from saying that the pursuit of 
chemical studies tends, in any peculiar 
way, to develop administrative ability, and 
hence it cannot be in this collateral way 
that so many of our brethren have reached 
these higher places of administrative effort. 

While we do not claim that chemical 
science holds in any way the same dominant 
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position in didactics that it does in agricul- 
ture, we do find, even in the smaller insti- 
tutions of higher learning, that, as a rule, 
chemical science is taught more thoroughly 
and more effectively than other branches. 
The consideration of these facts, if promi- 
nently brought before the attention of the 
public, would certainly do much to increase 
the estimation in which our profession is 
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The above only illustrates in one indus- 
try the dominant influence of chemical 
research, and in so far as science comes 
into direct contact with the industries of 
the world it is evident that in almost every 
one chemistry occupies the predominant 
position. This well-recognized fact is a 
firm basis for the substantial claims of the 
dignity of our profession. 

There is one point, however, in which it 
seems to me we are much at fault, and that 
is in the fact that the chemists of this coun- 
try seem to have taken but little interest in 
the science of civics. We are too prone to 
regard politics as a profession beneath the 
dignity of a scientific man, and yet we must 
admit that the organization of the body 
politic for the public good is the highest 
work to which a man can devote himself. 
In other words, real politics is the most 
useful and most honorable of professions. 
The trouble here in this country is that 
politics becomes too much of a profession. 
In other words, it becomes a source of 
revenue or of sole revenue. How much 
better it would be if men who have reached 
success and competence in other profes- 
sions, without abandoning these in their 
maturer years, would devote a portion of 
their time to the public good. In Europe 
this is commonly the case and we are all 
familiar with the names of eminent scien- 
tific men who have become celebrated also 
as leaders in political life. In Germany, 
we recall the name of Virchow, who, for 
more than thirty years, has been a member 
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of the National Legislature, and of Momm- 
sen, the great historian, who has taken an 
active part in politics. In Italy, one of the 
honorary members of our society, Canni- 
zaro, is a Senator and vice-president of that 
body. In France Berthelot is a life senator 
and has been minister of foreign affairs. 
In England, Roscoe has been a member of 
Parliament and Faraday and Humphry 
Davy and other scientific men were active 
in public affairs. In our country, I believe, 
only one member of the Chemical Society 
has ever become a member of the National 
Legislature and this was due to a fortuitous 
combination of most incompatible elements, 
namely, a union of democracy and prohi- 
bition. 

I think we should all strive to discourage 
this sentiment, which is so prevalent, that 
politics is a dirty pool and that men of 
science should keep out of it. When you 
have reached competence and distinction in 
your profession what better service to which 
to apply your leisure hours than the study 
of the public weal? There are so many 
ways in which science can be utilized in 
political and civic affairs. The conserva- 
tion of the public health, the prevention of 
epidemics and contagious diseases, the con- 
trol of the water supply of cities, the disposal 
of the refuse of cities, the study of dangerous 
and fraudulent counterfeits of foods, are all 
matters affecting directly the public health 
and the public welfare. To become in- 
terested in these matters would be to more 
actively participate in public affairs, and 
it seems to me it is an ambition which 
every scientific man might well entertain, 
not only to become eminent in his pro- 
fession, but also to devote a portion of 
his more mature life to the study of the 
public welfare and the active participation 
in those political relations of life which 
will enable him to become more useful to 
humanity. 

May we not then expect to see the day 
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when our State and National Legislatures 
shall not be considered as properly organ- 
ized until they have among them members 
representative of the great body of Ameri- 
can chemists ? 

On April 12, 1976, will be celebrated the 
centenary of our society and shortly there- 
after the bicentennial of our national inde- 
pendence. May I drop for a moment the 
role of chemist and assume that of prophet ? 
Our country will have then about 225,000,- 
000 inhabitants. Our foreign export trade 
will amount to more than $500,000,000 an- 
nually. The revenues and expenditures of 
our Government will each:reach the annual 
sum of $4,000,000, 000. 

The average yield of wheat in the United 
States will be nearly 25 bushels per acre, 
and the average yield of other field crops 
be proportionately greater than now. 

Diversified manfacturing industries will 
flourish in every part of the country, thus 
distributing population and encouraging 
agriculture. The product of a day’s labor 
will be double that of to-day, thanks to 
new processes, improved machinery and 
greater skill. The condition of the artisan 
and the laborer will be greatly ameliorated, 
aud the principles of the trust, which now 
help chiefly the capitalist, will be extended 
to include the working man as well. The 
laborer will not only have a larger daily 
wage, but will also share in the legitimate 
profits of the business. 

The advancement of chemical science will 
not only make the fields more productive 
and more easily tilled, but will also teach 
how their products can be more economi- 
cally and easily consumed. Good roads 
will lead everywhere and the horse be 
relegated to the museum and the stable of 
thesportsman. New sources of energy will 
take the place of coal and gas, and this en- 
ergy will come from the winds and the rains. 
The sun directly and indirectly will mon- 
opolize the power of the country, working 
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through evaporation and precipitation and 
by means of electricity or some more useful 
force. 

By a general comprehension of the prin- 
ciples of nutrition, food will be more whole- 
some and more potent. The general ac- 
ceptance of the principles of hygiene will 
make the average life of man longer and 
his usefulness more fruitful. Man will not 
only live longer, but he will be happier and 
practically free from the threats of enzymic, 
contagious and epidemic diseases. When 
this Society meets on that founders’ day, 
the membership will be nearly 10,000 and 
its organization will reach to all quarters of 
our imperial country. The number of 
those who to-day are members and who 
shall live to 1976 is not large, possibly nil, 
but many who are infants to-day will be 
the revered old men on that centennial oc- 
easion. The orator who will address you 
on that day is perhaps not yet born. Ihope 
he will take for his theme, the ‘ relation of 
chemical work to the advancement of man- 
kind in the past century.’ He will find in 
the development of some of the thoughts 
which I have tried to bring to your atten- 
tion to-night the most potent causes that 
make for the good ofman. Insuch a light 
as he can shed on life and its conditions 
the coming man will be able to see the true 
dignity of chemistry. H. W. WIitey. 

U. S. DEPARTMENT OF AGRICULTURE. 


DIAMOND-GLASS FLUORESCENCE. 

Some five years ago I had occasion to cut 
a large number of photographic dry plates 
to smaller sizes. They were cut in the 
usual way—with a diamond and on the 
side of the plate opposite the film. In 
developing it was noticed that the film, toa 
breadth of a few millimeters along the edge 
of the plate, turned dark as if exposed to 
light. 

Several possible explanations suggested 
themselves. 
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1. The breaking of the glass might pro- 
duce momentary fluorescence and a fogging 
of the film near the break. 

2. The breaking or tearing of the film 
might result in some sort of change in its 
character. 

3. The scratching of the diamond might 
set up mechanical disturbances or vibra- 
tions in the glass and these might affect the 
film. 

4. The frietion between the diamond and 
the glass might cause a momentary fluores- 
cence along the line traced by the diamond, 
and the radiation might penetrate the glass 
and fog the film on the other side. 

The first and second suggested explana- 
tions were thrown aside at once, for the 
dark band in the film was found along the 
diamond scratch, whether the plate was 
broken or not. 

That the third is not the true explanation 
was shown in several ways. The breadth 
and density of the dark band did not appear 
to depend upon the depth of the cut or the 
rapidity with which it was made. The line 
was always of about the same breadth on 
the same plate, but of different breadths on 
different plates. Moreover, the film always 
developed first on the side next the glass. 
The effect was noticeable on the most sensi- 
tive plates only. 


Fe9t- 


Let f represent the film on a section of 
the glass plate g, perpendicular to the dia- 
mond scratch s. Let s bea source of radia- 
tion. 

All rays (as sc) outside the critical angle 
i are totally reflected and hence do not 
affect the film. Those having an incident 
angle smaller than i penetrate the film and 


May 10, 1901.] 


fog it, if they are of sufficient intensity. 
The breadth of the fogged line is 
b= 2a b=2 ¢t. tan a - 

where ¢ is the thickness of the glass plate 
and @ is the critical angle for glass and the 
film substance. Using plates of different 
thicknesses, it was found that, in every 
instance, 6 varied as ¢ to the degree of 
accuracy with which the measurements 
could be made. When a clear glass plate 
was laid on the dry plate, scratching the 
upper plate gave a band whose width varied 
as the combined thickness of both plates. 
If, however, the dry plate were turned over 
so as to have the film between the plates, 
the breadth of the band varied as the 
thickness of the upper plate. And in this 
case when the plate was placed in the 
developer, the band appeared first on the 
outer or upper side of the film. 

It was found that fluorescence does not 
always occur when a diamond is drawn 
over a dry plate. Different diamonds and 
different brands of plates (glass) gave dif- 
ferent results. To determine the cause of 
this apparent irregularity I made a series of 
observations, using ten different diamonds 
and nine kinds of plates. Seven of the 
diamonds were ordinary glass cutters, rang- 


SCIENCE. 


733 


cutter No. 7. Nos. 8, 9, and 10 were Bra- 
zilian black diamonds (in emery wheel cut- 
ters) known as carbonadoes. They ap- 
peared to be amorphous. 

. Ordinary plates, even the most sensitive, 
were not very sensitive to this fluorescence. 
Cramer, Stanley, Seed, Carbutt and Ham- 
mer plates were tried. Sometimes the dia- 
mond produced a slight fogging; usually 
it did not. In this respect no constant 
difference was noted in the different brands 
of plates. 

To determine whether the quality or na- 
ture of glass influences fluorescence I asked 
the M. A. Seed Dry Plate Co. to supply me 
with plates of different kinds of glass coated 
with the same emulsion. The Company 
informed me that they were using four 
brands of glass, English, French, white 
crystal and American, and they sent me a 
supply of each kind coated with their most 
sensitive orthochromatic emulsion. 

Their orthochromatic plate (No. 27) was 
found to be much more sensitive to dia- 
mond-glass fluorescence than the most sen- 
sitive ordinary plate. Fogging almost al- 
ways occurred along the diamond trace, and 
the dark band was frequently very dense. 

The following table embodies the results 
of the tests of different glass with different 
diamonds : 


TABLE I. 
Diamond. Seed’s orthochromatic plates, No. 27. ney niet 
English glass. American. French. White Crystal. “Gilt Edge.” 
1. Small trace 1 | weak 2 | trace 1 | weak 2 | absent 0O 6 
25 we strong 4 | absent 0 | absent 0 | weak 2 | absent 0 6 
See strong 4 | weak 2 trace 1 | fairly strong 3 | trace il) ati 
4, Medium strong 4 | fairly strong 3 | weak 2 | fairly strong 3 | weak 2; 14 
5. sé trace 1 | trace 1 | absent 0 | weak 2 | absent 0O 4 
6 OY trace 1 | absent 0 | absent O | trace 1 | absent 0 2 
7. Large trace 1 | trace 1 | absent 0 | absent 0 | absent 0 2 
8. Carbonado| absent 0 | absent 0 | absent 0 | absent 0 | absent 0O 0 
9. us absent 0 | absent 0:| absent 0 | absent 0 | absent 0 0 
10. a absent 0 | absent 0 | absent 0 | absent 0 | absent 0 0 
Total 16 9 4 13 3 


ing in size from a very small stone in No. 1 


Representing by numbers the relative in- 
(see table) toa large stone in plate glass tensities of the fogged bands, any total in 
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the last column is obtained by adding the 
intensities for the five kinds of plates and 
asingle diamond. Similarly the last row 
represents the intensities corresponding to 
all the diamonds and one kind of glass. 
-The table shows that the fluorescence de- 
pends upon the kind of glass, and also upon 
the particular diamond used. One would 
expect the former, and one might not be 
surprised that the black amorphous dia- 
monds do not act as do the clear crystalline 
stones. But that the latter differ among 
themselves is strange. It was thought 
that the difference might be due to differ- 
ences in shape and the character of the 
-seratch. This conclusion was rejected when 
it was found that diamond No. 4 would 
always fog the plate, even when the sur- 
._ face of the plate was not scratched at all. 
When the diamond was held out of cutting 
position and drawn across a plate, a dark 
band appeared on development. Diamonds 
Nos. 5 and 6 could scarcely be made to fog 
a plate, however they were held. 
That friction has much to do with fluores- 
- cence was shown by the fact that some- 
times a dark band would be discontinuous 
_in two or three places along a diamond 
scratch. 

The band produced by No. 4 was so 
strong that it was thought the fluorescent 
light might be visible. This proved to be 
true. When the eye was rendered very 
sensitive by being in absolute darkness for 
an hour, the conclusions drawn from the 
table were verified directly. The fluores- 
cence from No. 4 was very marked, espe- 
cially when English or white crystal glass 
was used. No visible fluorescence could be 
obtained with any of the black diamonds. 

To test the equation b=2¢. tan 7 a dry 
plate was laid on a table, film upward. A 
plate of clear glass was then laid on the dry 
plate and a diamond was drawn across the 
clear plate. The mean of several measure- 
ments of b and ¢ gave a critical angle of 
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about 39°. For the particular plate used, 
this was approximately the critical angle 
for yellow light, showing that, whatever 
other wave-lengths might be present the 
longest waves that affected the film were 
those of yellow light. This conclusion was 
strengthened by the fact that, to the eye, 
the light appeared to be a greenish yellow, 
and that orthochromatic plates were much 
more sensitive to it than ordinary plates. 

Measurements of 6 and ¢ for plates of 
various thicknesses gave values of 7 rang- 
ing from 38.6° to 40.4°. It would seem 
that the fogged band should be much 
broader when the dry plate itself is 
scratched, for then the critical angle is 
determined by the ratio of the indices of 
refraction of gelatine and glass. Measure- 
ments did not confirm this point, though 
they showed a constant ratio between 0 
and ¢. 

ArrHur L. Foiey. 


PHYSICAL LABORATORY, 
INDIANA UNIVERSITY. 


HOW .BOTANY IS'STUDIED AND TAUGHT IN 
JAPAN. * 

MoprErn botany was practically intro- 
duced into Japan twenty-four years ago by 
the late Professor Yatabe,; who studied 
botany at Cornell University, graduating 
in 1876. He became the first professor of 
botany at the Imperial University of Tokyo. 
Before him there were several botanists in 
Japan who studied the native plants quite 
thoroughly. But most of them being am- 
ateurs, did not know much about mod- 
ern botany. Some of these old botanists 
still live. The well-known Dr. Keiské Ito, 
who was the Director of the Botanical Gar- 


‘den of the University before Professor Ya- 


* A paper presented at one of the Botanical Semi- 
naries, Cornell University, November, 1900. 

+ Professor Yatabe was drowned in the sea at Kam- 
akura not far from Tokyo in August, 1899. 
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tabe, still lives, being in his ninety-eighth 
year.** 

A short sketch of his life, with a portrait, 
by his grandson Dr. Tokutaro Ito appeared 
in a late number of Annals of Botany. + 

Professor Yatabe paid especial attention 
to systematic botany. Soon after his return 
from America he began to make a large and 
extended collection of the native plants, 
making long expeditions, especially in the 
summer vacation. It is to his arduous 
labors in collecting that the larger part of 
the herbarium of the Imperial University is 
due. He found and described many plants 
new to science. But his contributions are 
rather local and quite hidden from the gen- 
eral notice of many botanists. It is indeed 
only during the last few years that Japa- 
nese botanists havebegun tocontribute more 
or less to the general progress of the science. 

I will now relate how botany is taught in 
the Imperial University of Tokyo. Before 
doing so, itis necessary to say how one must 
prepare before entering the University. A 
child goes to the common school at the age 
of six and remains there for from six to eight 
years before entering the high school. In 
the high school, English, mathematics, his- 
tory, geography, physiography, physics, 
chemistry, zoology, botany, physiology, 
mineralogy, together with some Japanese 
and Chinese literature, are taught. This 
takes five years. English is the only for- 
eign language taught in the Japanese high 
schools, except in one school in Tokyo where 
German is studied instead of English. This 
is the preparatory school for the medical 
department of the University. 

If one wishes to enter the University one 
must spend three years after graduating 
from the high school in the higher high 
school (Koto gakko). In the higher high 
school three different courses are given. 


*Since this paper was read Dr. K. Ito has died 
(Jan. 24, 1901). 
{ Vol. XIV., No. 55, Sept., 1900. 
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The first course is required for the students 
of law and literature; the second is re- 
quired for the students of science, engineer- 
ing and agriculture, and the third for the 
medical students. The students of medi- 
cine are separately educated, as it is neces- 
sary for them to be thoroughly acquainted 
with German. In these three courses fur- 
ther subdivisions are made, according to the 
specialty of the student. If he isa student 
of botany, he is required to take the second 
course and to study botany, zoology, phys- - 
ics, chemistry, geology, mathematics, Eng- 
lish, German, sometimes French or a little 
Latin, besides some Japanese and Chinese 
literature. After graduating from the 
higher high school he is admitted to the 
University without examination. 

There are now two imperial universities 
in Japan, one in Tokyo and the other in 
Kyoto, the old capital of Japan. The latter 
was founded only three years ago and con- 
tains now the Colleges of Science, Engi- 
neering, Medicine and Law. No botanical 
department is yet established. 

The Imperial University of Tokyo is di- 
vided into six colleges or departments: the 
Colleges of Science, Law, Literature, Medi- 
cine, Engineering and Agriculture, the 
last including Forestry and Veterinary 
Medicine. The College of Science is fur- 
ther divided into seven departments. These 
are physics, chemistry, mathematics, as- 
tronomy, zoology, botany and geology. All 
the courses of the University are required 
except a very few elective ones. Usually 
it takes three years to graduate, but in the 
departments of Law and Medicine four 
years are required. 

The students of botany are required to 
study zoology, including histology and em- 
bryology, geology, paleontology, mineral- 
ogy, physiology, physiological chemistry 
and bacteriology, besides botany. In the 
first year they have three lectures a week 
on general botany (morphology and physi- 
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ology) besides three laboratory hours. The 
laboratory work begins in identifying the 
various common plants, making drawings 
of each. In this work Gray’s ‘Manual’, or 
‘School and Field Botany,’ is often used, as 
we have no complete manual of Japanese 
botany. Next comes the gross and minute 
anatomy from the lower to the higher 
plants. Especial attention is paid to the 
various kinds of tissues, often referring to 
the comparative anatomy and development, 
together with some microchemical reactions 
of more common ceil-contents. In the 
third term especial attention is paid to fer- 
tilization, embryology and development. 
The fern and equisetwm are studied from 
the germination of the spore to the forma- 
tion of sexual organs on the prothallia. 
The fertilization of pine and gingko affords 
good objects for study. Cell-divisions are 
often studied with the root-tip of beans, 
pollen mother cells of Tradescantia, lilies, etc. 

In the second year three lectures on sys- 
tematic botany are given weekly and three 
laboratory hours are devoted to plant 
physiology throughout the year. Various 
experiments on carbon assimilation, respi- 
ration, transpiration, geotropism, heliotro- 
pism, rheotropism, hydrotropism, etc., are 
made. Growth is observed with various 
auxanometers and horizontal microscopes. 
Then micro-chemical studies of various im- 
portant cell-contents, including the inor- 
ganicsaltsaremade. Their distribution and 
the transformation within the plant bodies 
are then studied. Artificial pure cultures of 
various alge, fungi, bacteria and yeast are 
made, paying special attention to the nutri- 
ent value of various organic and inorganic 
compounds. Water cultures of the higher 
plants are also made. Chemotropism of 
the pollen tube, fungal hyphze and chemo- 
taxis of bacteria are carefully studied. 
Regeneration of the liverwort thallus and 
the dandelion root, nodal growth of Grami- 
nez are the other objects of study. Trades- 


SCIENCE. 


[N. S. Von. XIII. No. 332. 


cantia cell with its red-colored sap affords 
excellent material for studying the osmotic 
pressure in the cell. Isotonic coefficient of 
various organic and inorganic substances 
are determined according to the method of 
de Vries. In the third term, sometimes a 
special subject of study, being either orig- 
inal or a repetition of the previous work, is 
given to each student. 

In the third year the only required 
studies are: one hour’s lecture weekly on 
plant physiology during the first term, and 
one lecture and two laboratories on bacteri- 
ology during the second term. ‘The rest of 
the time is spent in the work of graduate 
theses. Subjects of theses are mostly physi- 
ological or anatomical. Following are the 
subjects of theses presented to the Univer- 
sity by the graduates in botany in the last 
three years : 

1898. 

T. Inui. ‘Anatomy and physiology of 

the gum-resin duct of lac-tree and the other 


species of Rhus.’ (English. ) 
1899. 
K. Shibata. ‘Contribution to the physi- 


ology and anatomy of bamboo.’ (German. ) 
N. Ono. ‘On the acceleration of growth 
in some alge and fungi by chemical stim- 
uli.’ (German.) 
H. Hattori. ‘Studies on the action of 
copper sulphate upon plants.’ (German. ) 
§. Kusano. ‘On the transpiration of 
evergreen trees during winter in middle 


Japan.’ (English.) 

K. Miyaké. ‘On the carbon assimila- 
tion of evergreen leaves in Tokyo and 
other parts of Japan during winter.’ (Eng- 
lish. ) 

1900. 

K. Saito. ‘Anatomical studies of Japa- 
nese fiber plants.’ (German. ) 

Y. Yabé. ‘A revision of the Umbellif- 
erze of Japan.’ (Latin.) 


The chief results of the above-mentioned 
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theses, except that of Mr. Yabé, are already 
reported in the Botanisches Centralblatt,* by 
Professor Miyoshi. Some of them have al- 
ready been published, and the rest will be 
published soon. 

In the graduate course no lectures are 
given. By presenting a thesis which rep- 
resents five years’ study after graduation 
the degree of ‘ Rigaku hakushi’ (Doctor of 
Science) isgiven. Of these five years the 
first two must be spent at the University. 
There are now seven students in the grad- 
uate course of botany, one of them studying 
outside of the University. Their subjects 
of study are mostly in the lines of plant 
physiology and physiological anatomy. 

At present there are two professors 
and three assistants in the Botanical De- 
partment. Professor Matsumura, whois the 
head of the department and the director of 
the Botanical Garden, has charge of system- 
atic botany. He studied in Germany under 
the late Professor Sachs, in Wurzburg, and 
Professor Pfitzer, in Heidelberg. Professor 
Miyoshi is the professor of plant physiology. 
He graduated from the Imperial University 
and afterward studied in Professor Pfeffer’s 
laboratory at Leipzic for three years. He 
is the well-known worker on the chemo- 
tropism of fungi. 

Professor Matsumura is now studying the 
flora of the islands of Formosa. The re- 
sults of his study have been partly published. 
Professor Miyoshi is engaged in investigat- 
ing the coloring matter of flowers, besides 
other physiological studies. Mr. Fanjii, the 
assistant, who has occupied this position 
for several years after graduating from the 
University, is making researches along 
morphological and ecological lines. Mr. 
Makino, an assistant, is now studying the 
difficult group of bamboo, besides his 
systematic researches on Japanese phaner- 
ogams and ferns. 


* Botanisches Centralblatt, Bd. 80, No. 
and Bd. 83, No. 11, 1900. 


5, 1899, 
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The Botanical Laboratory is situated in 
the Botanical Garden. The Botanical Gar- 
den is more than two hundred years old. 
The garden was used primarily for medicinal 
plants, but now it has many kinds of 
Japanese and foreign plants. There is also 
a large green-house. The herbarium of the 
Botanical Laboratory contains nearly all the 
Japanese plants, including tropical plants 
from the islands of Loochoo and Formosa, 
besides some exotic plants. The crypto- 
gamic herbarium is not yet completed, as 
many of the lower forms are not well stud- 
ied. The library of the laboratory contains 
the leading German, French, English and 
Italian journals. Zeiss microscopes are 
commonly used in the laboratory. 

There is another botanical laboratory 
in the College of Agriculture. Professor 
Shirai has charge of plant pathology and 
dendrology. He is especially interested in 
fungi and the plant diseases. He is now 
studying in Berlin. Professor Ikeno, the 
well-known investigator of Cycas, is giving 
the lectures on plant morphology and phys- 
iology. He is engaged on investigations in 
histology and cytology. The leading Eng- 
lish, German and French botanical journals 
are also found in this laboratory. 

The botany in the higher high school in 
Tokyo is taught by Dr. Goto, who is a zo- 
ologist. In the Higher Normal School of 
Tokyo, Professor Okubo has charge of the 
Botanical Laboratory. Professor Miyoshi, 
of the Imperial University, is now giving the 
lectures on plant physiology during the ab- 
sence of Dr. Saida, who is in Germany. 

In the Agricultural Experiment Station 
of Tokyo there are several botanists. Mr. 
Hori, the chief botanist, has charge of vege- 
table pathology. Various kinds of plant 
diseases are constantly studied here. The 
disease of the mulberry tree, the leaves of 
which furnish the food for the silkworm, 
were the special subject of investigation 
during the last few years by a special com- 
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mittee. The cause of the disease is found 
to be physiological, not caused by any or- 
ganism, as it was thought before. A 
remedy for the disease is still being inves- 
tigated. 

There are several botanists in Tokyo out- 
side of the above-mentioned institutions. 
Dr. Okamura, who is the lecturer of the 
Fishery Institute of the Government, is 
making continued studies on the marine 
alge of the Japanese seas. He has just is- 
sued the first fasciculus of his ‘ Algee Japon- 
ice Exsiccatze,’ which contains fifty species. 
Dr. T. Ito, who studied botany at the Uni- 
versity of Cambridge some fifteen years 
ago, is making extensive systematic studies 
on the flora of Loochoo islands. A part 
of the work was published in alate number 
of the Journal of the College of Science, 
Imperial University of Tokyo. 

The works of the Japanese botanists are 
often published in the Journal of the Col- 
lege of Science, Imperial University of 
Tokyo, as well as in the leading foreign 
journals. The shorter papers appear in the 
Botanical Magazine. The magazine is pub- 
lished monthly, partly in Japanese and 
partly in the European languages. It is 
the organ of the Tokyo Botanical Society. 
The Society has about three hundred mem- 
bers, living in various parts of Japan. 
Among them we find many high and com- 
mon school teachers. There are two series 
of small pamphlets published monthly with 
figures and descriptions of Japanese plants. 
One contains figures, with brief descriptions 
and remarks of the flowering plants and 
ferns of Japan. The other contains those 
of the lower cryptogams. The illustrations 
and descriptions in the former are made 
by Mr. Makino. The latter is contributed 
to by many Japanese botanists and edited 
by Professors Matsumura and Miyoshi. 

A still larger work on Japanese botany 
has just begun to be published. This is the 
‘Icones Florze  Japonice,’ a large-sized 
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pamphlet with minute and careful drawings 
and descriptions of Japanese plants, com- 
piled by the Botanical Department of the 
University. Volume I., Part 1, has lately 
been published. Mr. Makino is now en- 
gaged on the work. All the drawings and 
descriptions are made by his own hand. 

In closing I must not neglect to make a 
brief statement of the Botanical Laboratory 
in the Agricultural College of Sapporo far 
north in ‘Hokkaido,’ the Yezo Island. 
The director of the Botanical Laboratory 
and the Botanical Garden is Professor 
Miyabé. He studied at Harvard Univer- 
sity some ten years ago. The herbarium 
of the Laboratory has a complete set of the 
plants of the Yezo Island, besides other 
Japanese and foreign plants. Professor 
Miyabé is interested in fungi and plant dis- 
eases. Several works in this line have 
been done both by him and by his students. 
Professor Miyabé also studied the Lami- 
nariacez of the northern seas. Two new 
genera have been established by him in 
this single family. 

Japan is a long country, though narrow, 
extending from 51° north to the tropics. 
The variety and richness of the flora are 
incomparable. Though the phanerogams 
and the ferns of the empire are pretty well 
known, many lower cryptogams have not 
been thoroughly investigated. 


Kricut MryaK#. 
BoraANIcAL DEPARTMENT, : 
CORNELL UNIVERSITY. 


SCIENTIFIC BOOKS. 

Reservoirs for Irrigation, Water Power, and Do- 
mestic Water Supply. By JAMES Dix ScHuy- 
LER, M.Am.Soc.C.H., etc., ete. New York, 
John Wiley and Sons, 1901. $5. Pp. xvi + 
414. 174 figs., with maps and appendix. 
The subject of reclaiming by irrigation the 

extensive arid tracts of western North America 

is pressed upon the attention of the general 
public, and also upon that of the engineering 
and financial world, with increasing emphasis 
from year to year. Private capital is urged to 
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provide reservoirs and irrigation works and has 
already done so to some extent, and the ques- 
tion of aid from the national government in 
extending the work is under debate. Much 
light is shed upon what has already been done 
in this direction, as well as upon what is pro- 
posed and is under way, by Mr. Schuyler’s in- 
teresting book, which embodies the material 
used in his reports to the U. S. Geological Sur- 
vey in 1896 and much additional matter of more 
recent date. 

The book is unquestionably a valuable one 
for civil engineers, giving, as it does, a descrip- 
tion of the principal dams built, and now pro- 
jected, in the western portion of the United 
States; and also some account of large dams 
in foreign countries, already completed or in 
progress, such as those at Assuan and Assiout 
in Egypt; giving also (to quote from the title 
page), ‘‘ A discussion of the available water 
supply for irrigation in various sections in arid 
America; the distribution, application, and use 
of water ; the rain-fall and run-off; the evap- 
oration from reservoirs; the effect of silt upon 
reservoirs,’’ etc. In some cases details are 
presented in great fullness; and illustrations, 
views, profiles, maps and plans occur in profu- 
sion throughout the work, thus greatly en- 
hancing its value. As an instance in point, it 
may be noted that in the description of the 
Sweetwater dam, in southern California, built 
after the design, and under the superintendence, 
of Mr. Schuyler himself, there are fourteen 
distinct illustrations (views at different stages 
of construction, sections, maps, etc.), the de- 
scription itself occupying seventeen pages. 

This same dam offers a striking instance of 
the benefits obtained by the erection of such a 
structure. During the thirteen irrigation sea- 
sons up to 1900 ‘the impounded water has 
created values aggregating several millions of 
dollars, reckoning all improvements made in 
the district directly dependent on it for water 
supply.’ Domestic water supply is also fur- 
nished to a population of from 2,500 to 3,000 
people. The cost of the dam was $234,000 and 
thearea at present irrigated from it is4, 580 acres. 

The dams described are classified according 
to their mode of construction and may be 
briefly referred to as follows: 
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‘ Rock-fill’ dams are composed of stones de- 
posited loosely together in a trapezoidal form, 
water-tightness being provided by a sheathing 
of plank on the upper side, or by an earth 
facing. This plan originated some fifty years 
ago in the mining regions of California, when 
the transportation of cement into remote dis- 
tricts was very expensive, or impracticable. 
Later construction employed a concrete ‘skin’ 
on the upper side; or a central and vertical 
steel plate, covered on both sides with hot 
asphalt and burlap, and then imbedded in a 
wall of concrete. Sometimes the steel plates 
formed a facing on the upper side. 

The ‘hydraulic-fill’ dams were composed of 
earth and gravel deposited by ‘sluicing’ the 
material into position; that is, by washing 
down the soil by jets of water from higher ele- 
vations in sluices or pipes into the desired posi- 
tion. In this way, by proper management, the 
finer soil could be made to occupy the center of 
the dam or embankment, while the coarser 
gravel and stones formed the outer portions ; 
and extreme cheapness of construction was 
often attained. Thus, the Tyler dam, in 
Texas, 575 ft. long and 32 ft. high, cost only: 
$1,140 ; including the expense of pumping water 
to form jets for loosening and sluicing the soil. 
As the water drains off gradually the gravel, 
sand and clay are more compacted, it is 
claimed, and hence a more water-tight dam 
obtained, than if the material had been laid dry 
and then tamped. 

Naturally, the chapter on the masonry dam, 
as being the most durable and stable construc- 
tion, occupies a greater space in the book than 
any other. Here the usual arguments are pre-. 
sented in favor of the gravity dam, as against 
the horizontal arch ; though the curved form is: 
advocated in certain cases for esthetic reasons, 
and as providing for remote contingencies. A 
full description is given of that ‘eighth won- 
der of the world,’ the noted Bear Valley dam, 
in California, which with its very slender 
dimensions depends. for stability solely on its. 
arched form ; this form having been given toit 
to effect a saving in the cost of masonry, since 
the cost of hauling cement to the locality was at 
that time (1884) $10 per barrel. The Sweet- 
water dam, already mentioned, belongs to this 
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class and was built in 1888. An interesting 
fact with regard to sedimentation in this reser- 
voir is that during the twelve years of its use 
the bed of accumulated silt in the deepest 
part (some 90 ft.) was only 8 ft. in thick- 
ness. This isin great contrast with the rapid 
silting of Lake Macdonald, the reservoir created 
by the Austin dam of Texas, whose design and 
construction, and also final failure in April, 
1900, are described by Mr. Schuyler. 

Conerete dams are next taken up, including 
the structure of that type built for the Hydrau- 
lic Laboratory of Cornell University ; in con- 
nection with which an account is given of the 
device adopted for ‘concentrating the con- 
traction due to temperature changes in the 
concrete to a central point of weakness.’ The 
resulting fissure was filled up in cold weather 
and continuity thus secured. 

In the chapter on earthen dams mention is 
made of the ancient ‘tanks’ or storage basins, 
of Ceylon, one of which was closed in by an 
embankment 11 miles in: length and 200 feet 
high; also of several in India. The other 
earthen dams mentioned are in Colorado and 
California, one of them (5.5 miles in length). 
serving to close in the Buena Vista Lake Reser- 
voir, which has great extent (25,000 acres) but 
is only about 7 feet deep. Asa result of this, 
the annual loss of water by evaporation is esti- 
mated at 70 per cent. of its capacity. How- 
ever, when the evaporation is most active, the 
loss is made good continuously by the influx 
from the river. 

The Ash Fork steel dam in Arizona, described 
on p. 222, was erected in 1897 and is an unusual 
construction, consisting of a number of ver- 
tical steel frames or trusses, connected or 
“bridged over’ at the upper side by curved 
plates of steel which form a continuous and 
water-tight covering. The structure is 33 feet 
high, 184 ft. long, and cost $45,000. 

Natural reservoirs are next mentioned ; 7. e., 
ready-made reservoirs or depressions, waiting 
only for water to be turned into them from 
neighboring streams of sufficient elevation and 
for suitable provision for its regulated escape. 

The last chapter, on ‘ Projected Reservoirs,’ 
is of considerable length and full of detail, 
treating of many irrigation surveys and projects 
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for impounding water, throughout the Western 
States and Territories. Several of the struc- 
tures mentioned are already in process of con- 
struction. An appendix of various tables made 
for the U. S, Geological Survey, and contoured 
maps of reservoir systems, complete the work. 

A very commendable feature of Mr. Schuy- 
ler’s book, and one that will be appreciated by 
civil engineers, is the information given as to 
the cost of many of the dams and other struc- 
tures described in the work. 

I. P. CuurcH. 


Annual Reports of the War Department: Report 
of the Chief of Ordnance. Washington, Govt. 
Print. 1900. 8vo. Pp. 474. Numerous 
appendices and plates. 

The reports of the War Department always 
contain much of interest to the general reader 
and to the thoughtful citizen, apart from their 
purely technical matter, as, for example, the 
accounts of work performed under the River 
and Harbor Bill. Those of the Chief of Ord- 
nance are particularly interesting to the student 
of metallurgy and to the engineer as giving 
much valuable information regarding materials, 
Occasionally a side-light is thrown upon inter- 
esting phases of governmental and official ad- 
ministration ; as where the report of the chief 
of a bureau permits the reader to see the hand 
of the politician in the determination of the lo- 
cation of important locks, in river improvements 
in the West and the reason for the displace- 
ment of a worthy and capable officer insisting 
upon correct business methods, or where, as in 
the report before us, the official documents re- 
veal the fact that a Committee of Congress, 
composed mainly if not entirely of non-experts, 
or amateurs at best, decides to ‘try an experi- 
ment’ with Government funds, to the extent 
of many thousands of dollars, directly against 
the expressed opinion of the official expert ad- 
visers of the Department and of Congress, or 
where official and expert authorities are per- 
mitted to be accused of refusing to permit the 
civilian expert reasonable opportunity to dis- 
play his talent, and the charge is left without 
complete and decisive investigation and report. 
Amateurism is not altogether a monopoly with 
departments. 


May 10, 1901.] 


The Report of the Chief of Ordnance, proper, 
is a very brief, business-like and well-condensed 
summary of the operations of the bureau for the 
fiscal year ending June 30, 1900, covering 42 
pages of the volume. The details of the work 
are exhibited in the remaining four hundred 
pages, in which are given forty appendices, 
mainly reports of officers charged by the Bureau 
with important duties and including the opera- 
tions of the various arsenals. 

Watervliet Arsenal, for example, has turned 
out during the year 45 ten- and twelve-inch 
rifles and mortars, and five smaller rapid-fire 
guns, and has madea large quantity of accessory 
material. Springfield Armory made about 60,- 
000 army rifles and carbines and attained an 
output of 400 gunsa day. Working eight hours 
a day, it now turns out about 200. As usual, 
a large amount of experimental work has been 
performed. Watertown Arsenal has been en- 
gaged upon sea-coast gun-carriages and its 
great testing-machines—it now has one of 200,- 
000 pounds capacity, in addition to the older 
machine of 80,000 pounds—have performed a 
considerable amount of valuable scientific work 
in addition to that of the routine operation of 
the Department. Frankford Arsenal has made, 
during the year, 23,000,000 small-arm car- 
tridges and can now issue about 90,000, per 
day of eight hours, continuously. Rock Island 
Arsenal turns out most of the infantry and 
cavalry equipments of the army. It makes 
blanket-bags at from $1 upward, haversacks at 
from 85 cents, canteens at 32 to 38 cents and tin 
cups cost but 10 cents to make. Costs have 
come down and wages gone up with the use of 
improved machinery. A newsmall-arms factory 
is under construction here, to produce 200 to 
250 guns a day. Heavy guns for fortifications 
have been so extensively supplied that the De- 
partment is now turning its attention to the 
smaller rapid-fire guns. A muzzle velocity of 
3,000 feet per second is to be attained in the 
later construction. 

Wire-wound guns continue a subject of ex- 
periment, but still without complete success. 
It has come to be a question whether the dis- 
appearing gun-carriage for heavy mounts is 
best practice and whether it has not been too 
exclusively adopted. The Bureau does not 
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express a decided opinion on this point. The 
automatically operating rapid-fire gun is re- 
ported upon and recently invented automatic 
pistols are the subject of investigation, with the 
result of choice of the Colt construction for 
army use, if later approved by the Department. 

Interesting investigations of the composition 
of acceptable gun-steels give the valuable de- 
duction that for an elastic limit of 70,000 to 
75,000 pounds per square inch, and a tenacity 
of 100,000, with an elongation 15 to 20 per cent., 
the compositions should include about one-half 
of one per cent. carbon, one per cent. manga- 
nese, one-fifth to one-tenth per cent. silicon, and 
well under one-tenth of one per cent. of sulphur 
or phosphorus. Oil-tempering is not of advan- 
tage. Rolling is best performed at a temper- 
ature a little way below that of the blue 
‘critical heat.’ One curiously interesting de- 
duction is that the action of smokeless powder, 
or other high explosive, attaining a given pres- 
sure in the barrel of a gun, is less destructive 
than a similar pressure produced by ordinary 
static testing. The duration of the pressure is 
about 0.0004 second only, and time is thought to 
have an important influence upon results. The 
normal powder pressure in the army rifle is 
about 42,000 pounds per square inch. The 
singularly interesting phenomenon, extensively 
investigated by the writer many years ago, 
‘the exaltation of the normal elastic limit by 
strain,’ * finds application here, as in so many 
other matters of applied science ; the practice 
being now established of rolling and forging 
parts at a minimum temperature to insure high 
elastic limits and maximum tenacity. 

R. H. THURSTON. 


Experimental Psychology. A Manual for Lab- r 
oratory Practice. By EDWARD BRADFORD 
TITCHENER. Volume I. Qualitative Experi- | 
ments; Part I. Student’s Manual, Pp. 214. 
Part II. Instructor’s Manual. 
New York, The Macmillan Co. 1901. 

The place of laboratory practice in the teach- 
ing of psychology has, in’American universities 
at least, become assured. It is by no means 

* Trans. A. S.C. E., 1873. ‘ Materials of Engineer- 


ing,’ Vol. II., Chap. X.; Vol. III., Chaps. XIII., 
XIV.—R. H. T. 


Pp. 456. - 
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settled in method, mode of instruction, arrange- 
ment of the work, or indeed of the principal 
aims to be accomplished. There has been too 
little time for any usage to become traditional 
or classic; and individual solutions of the im- 
portant as well as of the incidental problems 
have been the unavoidable rule. Such usage is 
likely to become established through the influ- 
ence of laboratory manuals more easily than 
through any other source. Sanford’s manual is 
the pioneer in this field, and has been available 
in various stages of incompleteness for five 
years ormore. Cattell maintained an attractive 
announcement in a publisher’s list for some 
years ; but this was withdrawn on the publica- 
tion of Sanford’s book. Scripture has published 
some helpful notes on the conduct of experi- 
mentation in the psychological laboratory ; 
Hofler and Witasek have recently published a 
book of Schulversuche ; and other sporadic con- 
tributions to special parts of this topic may be 
found by the industrious seeker. Professor 
Titchener’s volumes form a weighty addition 
to this small group of pedagogical aids, and one 
certain at once to take high rank and to have 
an important part in the shaping of experi- 
mental usage in psychology. 


The plan of the work covers two volumes; 


the first devoted to qualitative experiments, 
the second to quantitative experiments. These, 
again, will appear in two forms ; the one for the 
students and the other for the use of the teacher. 
The present two volumes include the qualita- 
tive experiments for the student and for the in- 
structor. It is, therefore, as yet premature to 
judge of the scope of the completed work ; but 
the architectural principles upon which it is 
reared are sufficiently represented in this first 


portion to enable one to intelligently estimate 


the place which the whole is to occupy in the 
literature of psychology. The student’s man- 
ual proceeds, after a brief introduction on the 
general arrangement of experimentation, to 
consider sensation (six chapters, including the 
five senses and organic sensation), the affective 
qualities, attention and action. Then follows 
a consideration of the réle of perception, and 
the association of ideas—falling into chap- 
ters on visual space perception, auditory per- 
ception, tactual space perception, ideational 
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type and the association of ideas. This range 
of matter is grouped in thirty-seven experi- 
ments, many of them rather complex in char- 
acter and inyolving a considerable number of 
separate observations. The experiments are 
clearly and suggestively elaborated, the in- 
structions lucid, the emphasis laid on the inter- 
pretation of the results commendable. There 
are numerous illustrations, and the mechanical 
features of the volume leaye nothing to be de- 
sired. The work represents the result of many 
years of experience of an experimental psychol- 
ogist who emphasizes, as markedly as any of 
his colleagues, the importance of laboratory 
practice, and has evolved for his own use as 
comprehensive a system as is in vogue in any 
laboratory of psychology. The scholarly char- 
acter of the result, the authoritativeness of the 
positions therein embodied, are unmistakable. 
Every director of a laboratory of psychology, 
small or large, will find much direct aid and 
more indirect suggestion in this newest manual. 

The central question, upon which there is 
likely to be amarked difference of opinion, re- 
lates to the plan of the work and its adaptability 
to the several needs and facilities of the uni- 
versity and college courses in psychology. The 
division of the work into a qualitative and a 
quantitative part is evidently fundamental in 
the author’s conception. Sanford’s manual 
combines the two in a serial treatment of topics. 
How the two camps will divide it is not easy 
to foresee; for though we may hold that peda- 
gogy is a science, it does not give unambiguous 
answers to such queries. The analogy to chem- 
istry is at once suggested. But in chemistry 
there is in the main only a repetition of the 
one analysis with added mathematical factors ; 
this seems hardly the case in psychology. The 
separation of the two in chemistry introduces 
no sense of incompleteness ; and for introduc- 
tory instruction, the one has a traditional and 
well-founded prestige. Neither fact is true of 
psychology. The practical question of economy 
of time and advantage in going over the ground 
once qualitatively and again quantitatively will 
deter many from introducing this practice even 
if they favor it upon logical grounds. 

The present writer, after weighing the pros 
and cons both of a theoretical and of a practical 
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sort, must decide for his own part in favor of 
a topical treatment in which qualitative and 
quantitative analyses are conjointly used and 
regarded as methodical aids to the elucidation 
of principles and the determination of re- 
sults. As in physiology we consider first the 
bony system, then the circulatory, then the 
nervous system, and so on and in the end 
and all the way through keep in mind the 
mutual interrelations of these systems, and 
introduce quantitative determinations so far 
as they aid the comprehension of the func- 
tions considered ; so in psychology there is good 
ground for considering that the greatest peda- 
gogical success and the clearest insight into 
the significance of mental phenomena will be 
reached by the pursuance of a similar method 
of exposition.. For those of this opinion, it will 
still be possible to use the qualitative and quan- 
titative parts together, though with some re- 
adjustment of method. Another marked char- 
acteristic of the manual is the selection of a 
relatively few groups of experiments and the 
careful elaboration of these. In this an ex- 
emplar may be found in the usage of many 
laboratories of physics. In the unsettled status 
of psychological practice this point is also likely 
to be favored by some and rejected by others. 
The principle involved is this: How far shall 
an experiment represent a verification by each 
individual of the essential facts of a given 
principle or trait of mental processes? or shall 
it be a miniature reestablishment of the method 
and the evidence which led to the formulation 
of that principle? Sanford adopts the former 
plan, Titchener the latter. Again, both practi- 
cal and theoretical considerations will affect 
one’s decision; that the former practice is the 
more readily assimilated to the ordinary prac- 
tice courses of our universities admits of little 
doubt. These, then, aresome of the differences 
of route which the psychological tourist will en- 
counter ; and he must choose his own guide and 
take the benefits and losses that result from his 
choice. Which is the easier road to travel, 
which affords the better outlook, experience 
alone will decide. It is fortunate that our 
psychological guides, in this case, are animated 
by the best of motives and equipped with ad- 
mirable training for their tasks. 


SCIENCE 


743 


‘Both Sanford’s and Titchener’s manuals are 
adapted to the student witha marked and well- 
grounded interest in the work. They are 
manuals for ‘long course’ specialized stu- 
dents. There is still an urgent need for a more 
elementary manual that will cover asmall num- 
ber of carefully selected experiments in a way 
suited to the ‘short course’ students. Such 
seems to have been promised by the announce- 
ment which Cattell withdrew, and is in a meas- 
ure accomplished by the German manual above 
referred to, and may be approximated by a 
judicious selection and reconstruction of San- 
ford’s experiments. While welcoming a new 
and important aid to the teaching of experi- 
mental psychology, this need, that is still to be 
satisfied, may be appropriately noted. 

The instructor’s manual is a complete inno- 
vation in the literature of psychology, and one 
to be highly valued. It is to be understood 
that this is an entirely different book from the 
other, though necessarily following the same 
order of experiments and the same unfoldment 
of topics. Yet the text is addressed to the di- 
rector of the experiments; he is given a com- 
plete account of the sources of error, and the 
precautions to be followed in the conduct of the 
experiment, is referred to the appropriate liter- 
ature, and to more exact apparatus and obser- 
vations not suited to student use. This, indeed, 
is in many ways the most valuable portion of 
the work. It makes possible for the first time 
the systematic training of the assistant by the 
director of the laboratory, and gives the special 
student in experimental psychology a reliable 
and methodical guide to the problems with 
which he is in the main to be concerned. The 
use of this manual as a basis of a special course 
for advanced students, in training to become 
professional psychologists, is one of its possi- 
bilities apart from its primary function. Pro- 
fessor Titchener has here placed at the disposal 
of his colleagues the result of years of very 
special and successful devotion to the problems 
of psychology susceptible to treatment by the 
experimental methods, and for this service so 
admirably accomplished he is entitled to the 
honors and privileges attaining to the distinc- 
tion of carrying through so difficult and impor- 
tant a piece of pioneer work. 
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It is in the instructor’s manual, likewise, 
that the spirit of the author’s laboratory meth- 
ods comes more clearly to the foreground. The 
presentation is more intimate, the descriptions 
more comprehensive, and the insight into the 
training which the course is intended to give 
more manifest. The genial set of instructions 
headed ‘How to Fail in Laboratory Work,’ 
might serve a good purpose if prominently 
exhibited in the laboratory. But the main 
point to be noted is the thorough apprecia- 
tion of the fact that the psychological experi- 
ment carries with it its own conditions and 
peculiarities; that in becoming a ‘subject’ 
the individual retains all his peculiarities ; 
and that these must be dealt with by tact and 
resource. The difference between good and 
bad observation upon mental matters depends 
upon this, almost equally with the acquaintance 
with method and technique. Both for the 
method and the matter, these volumes and the 
two to follow must be valued as amongst the 
most important of recent contributions to the 
furtherance of the aims of experimental psy- 
chology. JOSEPH JASTROW. 


Peach Leaf Curl: Its Nature and Treatment. By 
NEWTON B. PIERCE, in charge Pacific Coast 
Laboratory, Santa Anna, California. Bulle- 
tin No. 20, Division of Vegetable Physiology 
and Pathology, U. 8. Department of Agri- 
culture. Washington, Government Printing 
Office. 1900. Pages 1-204; plates I.-XXX. 
A carefully detailed and exhaustive account 

of the geographical distribution, history, horti- 
culture, botany and pathology of this destruc- 
tive disease, and of experiments with the 
various remedies, methods and appliances for 
treating it. The most important of the con- 
clusions is that very large percentages of the 
injuries due to the parasitic fungus Exoascus 
deformans are not caused by the renewed growth 
of perennial mycelium, but are the result of 
new infections occurring in early spring, and 
thus preventable by spraying the still unopened 
buds with Bordeaux mixture or other fungi- 
cides. Previous failures with such treatments 
are explained by the fact that the remedy was 
applied after the pathogenic organism had 
hidden itself in the tissues of its host. 
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As the annual losses from leaf curl in the 
United States are estimated at $3,000,000, the 
determination of these simple points is of great 
economic importance, and also of the widest 
interest, since this disease, unlike the yellows, 
extends to all regions where the peach is culti- 
vated. & ; 

BOOKS RECEIVED. sae 
Select Methods of Food Analysis. HmENRY LEFFMANN “’ 
and WILLIAM BEAM. Philadelphia, P. Blakis- 
ton’s Son & Co. 1901. Pp. viii + 383. $2.50. 
Levolution du pigment. G. BoHN. Paris, G. Carré 
and C. Naud. 1901. Pp. 96. 2 fr. 
Towers and Tanks for Water Works. J. N. HAZLE- 
HURST. New York, John Wiley & Sons; London, 
Chapman & Hall. 1901. Pp. ix + 126. 


SOCIETIES AND ACADEMIES. 
AMERICAN MATHEMATICAL SOCIETY. 


A REGULAR meeting of the American Mathe- 
matical Society was held at Columbia Univer- 
sity, New York City, on Saturday, April 27, 
1901. About thirty-five persons attended the 
two sessions. Vice-President Thomas 8. Fiske 
occupied the chair. The following persons 
were elected to membership: Mr. C. W. McG. 
Black, Yale University; Dr. S. E. Slocum, 
University of Cincinnati. Two applications for 
membership were received. 

To relieve the increasing burden of adminis- 
tration, the office of Assistant Secretary was 
created and filled by the appointment of Dr. 
Edward Kasner, to serve until February, 1902. 

The library of the Society, which at present 
consists mainly of some five hundred unbound 
volumes of journals received as exchanges, is 
about to be deposited in the library of Columbia 
University, under an agreement by which the 
University undertakes to bind, catalogue and 
care for the books now on hand and all future 
additions, and to make them easily accessible to 
the members of the Society. Arrangements 
will be made by which the books may be tem 
porarily loaned to members living at a distance. 
The library is to be kept as a separate collec- 
tion, duplicating as far as may be the general 
University library, and aiming to become as 
complete as possible in itself. The title to the 
books remains in the Society, which reserves 
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the right to withdraw them under agreed con- 
ditions. 

The following papers were presented at this 
meeting: 

Dr. W. A. GRANVILLE: ‘Invariants of some m- 
gous under certain projective Lie groups in the plane.’ 

Dr. EDWARD KASNER: ‘The algebraic potential 
surfaces.’ 

Professor F. MORLEY : 
braic curves.’ 

Mr. GEORGE PIERCE: 
construction for 7.’ 

Professor E. W. HyDE: ‘On a surface of the sixth 
order which is touched by all screws belonging to a 
three-conditioned system.’ 

Professor L. E. DICKSON : 
groups.’ 

Professor E. W. BRowN: 
minimal surfaces.’ 

Professor W. H. METZLER: 
gates of determinant minors.’ 

Professor E. B. VAN VLECE : ‘On the convergence 
of continued fractions in the complex elements ; sup- 
plementary note.’ 

Professor W. F. Oscoop: ‘On a fundamental 
property of a minimum in the calculus of variations.’ 

Professor E. O. Lovett: ‘The geometry of quad- 
rics.’ 

Professor E. O. LOVETT: 
etry of n-dimensional space.’ 

Dr. G. A. MILLER: ‘On the groups generated by 
two operators.’ 

Dr. EDWARD KASNER: ‘The relations between 
the angles of any number of lines in n-space.’ 

Dr. L. P. EISENHART: ‘Isothermal conjugate sys- 
tems of lines on surfaces.’ 

Dr. E. J. WILCZYNSKI: ‘Geometry of a simulta- 
neous system of two linear homogeneous differential 
equations of the second order.’ 

Dr. H. F. BLICHFELDT : ‘A new determination of 
the primitive continuous groups in two variables.’ 


“On the_real foci of alge- 


“A curious approximate 


‘The hyper-orthogonal 
“On least action and 


{On certain _aggre- 


‘The differential geom- 


The summer meeting and colloquium of the 
Society will be held at Cornell University, 
Ithaca, N. Y., beginning August 19, 1901, em 
Be fencins over a week. 

EDWARD KASNER, 
Assistant Secretary. 


ZOOLOGICAL JOURNAL CLUB OF THE 
UNIVERSITY OF MICHIGAN. 
AT the meeting of January 17th, Professor 
Jacob Reighard gave a paper on ‘ The Behavior 
of Plankton Nets.’ This was based on plankton 
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work done on Lake Erie in 1899 and 1900, in 
company with Professor H. B. Ward, under the 
auspices of the United States Fish Commission. 
The amount of water strained by the nets was 
directly measured by the use of a meter. It 
was thus possible to determine accurately the 
coefficient of the nets under various conditions, 
to judge as to their constancy, and to decide as 
to the correctness of the coefficients calculated 
by other investigators. The results have a 
fundamental bearing on the worth ofall plank- 
ton work hitherto done; details will be pub- 


lished in a paper now under preparation. 


January 24th, Mr. Raymond Pearl gave an 
account of work on the ‘ Electrotaxis of Infu- 
soria.’? The paper was accompanied by demon- 
strations with the projection apparatus. The 
following demonstrations were given : 

1. The reactions of Paramecium to the cur- 
rent. The orientation and movement toward 
the kathode in a weak current were first 
shown. Then by a gradual increase in the 
intensity of the current the speed of swimming 
was made to decrease, and in a very strong 
current the characteristic changes in body form 
were seen to occur. 

2. The reactions of a species of Oxytricha, 
one of the Hypotricha. It was seen that on 
making the current a part of the animals 
immediately oriented and went toward the 
kathode, while others swam in an oblique direc- 
tion more or less transverse to the current. 
Attention was called to the fact that during the 
transverse swimming the animal often jerked 
sharply to one side, the direction of this jerk 
always being the same—that is, toward the 
right side of the organism. It was shown that 
by this process of frequently jerking toward 
the right side while swimming obliquely, orien- 
tation with the anterior end toward the kathode 
was ultimately brought about. It was pointed 
out that the reason why a part of the animals 
oriented at once, while others did so only in 
the indirect way thus described, was owing to 
the different position of the axes of the body with 
reference to the anode and kathode at the time 
of making the current. When the long axis of 
the body was transverse to the direction of the 
current and the oral side was toward the 
kathode, the transverse or oblique swimming 


746 


occurred, while from all other positions imme- 
diate and direct orientation with anterior end 
toward the kathode followed the closing of the 
circuit. On reversing the current, it was seen 
that the animals always gained the new orien- 
tation with anterior end to the new kathode by 
turning to the right. The fact was shown that 
sudden breaking (as well as reversal) of the 
current always caused the typical motor reflex 
that is given by the organism as a response to 
stimuli of other sorts—the animal always turn- 
ing to its right. 

3. The kataphoric effect of currents of mod- 
erate intensity in carrying Chilomonas and 
suspended particles in the water toward the 
anode was shown. 

Following the demonstrations an account 
was given of the electrotactic reaction of a 
number of infusoria, and the bearing of the re- 
sults on the recent work of other investigators 
was discussed. Reference was made to the 
reactions of some of the lower Metazoa which 
resemble in many ways the reactions of the 
infusoria. 

H. 8S. JENNINGS, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 


CORRECTION TO ANDRE’S ASTRONOMIE STEL- 
LAIRE. 


THE favorable notice of André’s ‘ Traité 
d’astronomie stellaire’ contained in the num- 
ber of ScreNcE for April 19, 1901, leads me to 
call attention to the following curious error 
contained in that work, which appears to 
have escaped the notice of all its reviewers. 

In Vol. I., 2 225, the author seeks to account 
for the well-known fact of a progressive varia- 
tion in the periodic time—interval from mini- 
mum to minimum—of certain variable stars, 
and resorting to the hypothesis of a uniform 


SCIENCE. 


[N. 8S. Vou. XIII. No. 332. 


motion in the line of sight, he proceeds by 


elementary mathematical methods to derive the 
effect of this motion in altering the periodic 
time of the light variations. It is almost self- 
evident that the effect of this motion is to pro- 
duce a small but constant difference between 
the true period, and that furnished by observa- 
tion, and this result is confirmed by the author’, 
analysis when properly executed. But at the 
equation marked (2) in the text, André commits 
the algebraic error of dividing two terms of his 
equation by a certain factor, n’—n, while 
neglecting to divide the third term and obtains 
thereby an erroneous result which he inter- 
prets, correctly enough so far as the equation 
itself is concerned, as showing that the star’s 
radial velocity produces a progressive change 
in the periodic time of its light variations. He 
applies this equation to certain well-known 
variables having secular terms in their light 
equations, and derives from purely photometric 
data, numerical values for their motion in the 
line of sight, which, although plausible enough 
in respect of magnitude, are entirely wrong in 
principle. The entire section entitled ‘Terme 
séculaire’ should be suppressed since it is com- 
pletely vitiated by the algebraic error noted 
above. 
GEORGE C. Comstock. 


AN APPEAL FOR COOPERATION IN MAGNETIC 
AND ALLIED OBSERVATIONS DURING THE 
TOTAL SOLAR ECLIPSE, MAY 17-18, 1901. 


To further test the results obtained by the 
United States Coast and Geodetic Survey dur- 
ing the total solar eclipse of May 28, 1900, 
arrangements are being made for obtaining 
simultaneous observations of the magnetic 
elements and of allied phenomena over the en- 
tire globe during the next total solar eclipse, 
May 17-18, 1901.* 


* CIRCUMSTANCES OF THE ECLIPSE. 


Greenwich Mean Time. Longitude from Gr. Latitude. 
Eclipse begins May 17d. 14h. 59m. .9 51° 347.4 E. 20° 217.958. 
Central eclipse begins 17 We) BY 8 40 11.245. 27 27.68. 
Central eclipse at noon 17 We | Bs} LS) 96 51.9 E. 2 07.18. 
Central eclipse ends 17 ig) TI), 156 53.6 E. 12 49.08. 
Eclipse ends ie BO) Oe) 145 04.545. 5 38.08. 
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To make the investigation exhaustive, an 
earnest appeal is herewith made to all persons 
who have instruments at their disposal to par- 
ticipate in the proposed observations and to 
put themselves in communication with the 
Division of Terrestrial Magnetism, U. S. Coast 
and Geodetic Survey, Washington, D. C., so 
that the necessary directions may be given 
them. 

The scheme of work proposed embraces the 
following : 

1. Simultaneous magnetic observations of 
any or all of the elements, according to instru- 
ments at the observer’s disposal, every minute 
from May 17, 14h. to 21 h., Greenwich mean 
astronomical time.* 

[To insure the highest degree of accuracy 
attainable, the observer should begin work 
early enough to have everything in complete 
readiness in proper time.}] 

2. At magnetic observatories all necessary 
precautions should be taken, so that the self- 
recording instruments will be in good opera- 
tion, not only during the proposed interval, 
but also for some time before and after, and 
eye-readings should be taken in addition, wher- 
ever circumstances will permit. 

3. Such meteorological observations as are 
possible for the observer should be made at con- 
venient periods (as short as possible) through- 
out theinterval. It is suggested that tempera- 
tures, e. g., be read every fifth minute (directly 
after the magnetic reading for that minute). 

4. Observations of atmospheric electricity 
and of earth currents should be made wherever 
possible, and any other phenomena of impor- 
tance should be fully noted. 

The request is made that observers send, as 
soon as possible, a full report of their work to 
the Superintendent of the Coast and Geodetic 


Survey. 
L. A. BAUER. 


*For America this interval occurs during the night 
hours of May 17th and 18th, civil dates, while for 
Europe, Asia, Africa and Australia, it occurs during 


the morning or afternoon hours (according to longi- _ 


tude of station) on May 18th, civil date. 

{See directions followed by the Coast and Geodetic 
Survey during the recent eclipse, Journal ‘Terres- 
trial Magnetism,’ Vol. V., p. 143. 
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CLAYTON’S ECLIPSE CYCLONE AND THE 
DIURNAL CYCLONES. 

In a letter with the above title, in ScIENCE of 
April 12th (N.S., Vol. XIII., p. 589), Professor 
Bigelow criticizes my papers on the ‘ Helipse Cy- 
clone and the Diurnal Cyclones.’ His criticism 
is subdivided into two heads: (1) concerning 
“some minor errors’ which he thinks he finds 
in the formulas, and (2) concerning the theory 
of the cold-center cyclone. 

My method of treating the winds observed 
during the eclipse was first to find the mean 
wind during the eclipse at each station, then to 
find the deflections of the observed wind from 
this mean at intervals during the eclipse, in 
order to see if there were any systematic 
changes which might reasonably be attributed 
to the eclipse. In getting the mean wind, I 
plotted the individual observations of direction 
and velocity, taking them as nearly as possible 
at regular intervals, and drew the resultant di- 
rection for each station. As a check on this 
method and for greater exactness I next com- 
puted the mean wind for stations where the 
wind directions were recorded to degrees of 
azimuth, or the observations were otherwise 
considered sufficiently accurate. Observations 
to only eight points of the compass are not in 
general sufficiently accurate to show the eclipse 
wind. The general winds were from the south- 
west near the central path of the eclipse of May 
28, 1900, in our Southern States, and the obser- 
vations with which I had to deal were some. 
thing like the following : 


Direction in degrees. Velocity in miles. 


(1) S. 23° W. 3 
(2) S. 56° W. 2 
(3) S. 80° W. 1 


These were plotted as shown in diagram 1 A, 
in which the continuous arrows are the observed — 
winds and the broken arrow is the mean wind. 
With the above values the plotted mean was 
found to be S. 44° W. Calling the observed 
wind o and its velocity v, the mean was then 
computed as follows: 


sin. o cos.o (sin. o)v (cos. 0)v 
(1) .391 921 1.173 2.763 
(2) .829 559 1.658 1.118 
(8) .985 174 -985 174 
Sum. 3.816 4.055 
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log. 3.816 = 0.582 
log. 4.055 = 0.608 


diff. — log. tan. = 9.974 
6 = 43° 


@ is the mean wind, and in computing it in the 
present case it was not necessary to consider the 
sign of the quadrant, as all were in the same 
quadrant. It is seen that the plotted mean and 
the computed mean agree within one degree, 
and agreements approximating to this I found 
throughout the work. Diagram 1 B, gives an 
example of another set of winds. These ex- 
amples are only to illustrate the methods. 
In the actual computations there were from 10 
to 30 observations. In my statement of the 
formula, Professor Bigelow thinks the v should 
precede the sin. 0 and cos. 0, but why he at- 
taches importance to this I do not know. The 
product of zy is the same as that of yx. It is 
distinctly stated in my paper that o is the ob- 
served direction and v the observed velocity, so 
I fail to see how there could be any misunder- 
standing ; but, if a change is needed, it would 
seem to me best to give the formula thus: 
= (v sin. 0) 


= 0 
fan = (v cos. 0) 


Having found the mean wind, my next step 
was to find the direction and velocity of the 
wind which, acting on the mean wind, would 
produce the observed wind in each case. This 
I sought to do by means of the well-known 
parallelogram of forces, as shown in Fig. 2. 
In this diagram, if 4B represents the mean 
wind and AC the wind observed at some given 
time, then AC may be assumed to be deflected 
from the mean by a wind having the velocity 
and direction of AD. By plotting the obser- 
vations in this way, I obtained the resultant 
winds for different portions of the eclipse area, 
and having plotted them, found evidence of a 
systematic circulation around the center of the 
eclipse area. This circulation followed the 
eclipse, and hence I conclude that it is caused 
by the eclipse. As before, I endeavored to 
check the plotted results and obtain greater 
accuracy by computing the resultant wind AD 
for certain of the stations. Todo this, without 
changing the position of AD, I drew a line as 
represented by the dotted line BD, and from 
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the triangle ABD proceeded to compute AD 
by well-known trigonometrical relations. I 
do not know why Professor Bigelow should 
find confusion because, in changing from plot- 
ting AD to computing AD, I changed the diag- 
onal from AC to BD. I explained much of 
this in my paper, but, as I was writing for scien- 
tific men, it did not seem to me necessary to 
explain all the elementary processes. 

Further details are given in the Bulletin of 
the Blue Hill Meteorological Observatory con- 
taining my discussion (Annals of the Astro- 
nomical Observatory of Harvard College, Vol. 
XLIII., Part 1, Observations and Investigations 
of the Blue Hill Meteorological Observatory, 
A, Lawrence Rotch, Director). 

The final results as regards the wind circula- 
tion are illustrated in Fig. 3. In this diagram 
the arrows indicate, in the usual way, the 
direction of the resultant wind for different 
portions of the eclipse area, and the lengths of 
the arrows indicate the velocity of the wind. 
The central dark spot shows the area where the 
eclipse was total and the outer continuous cir- 
ele shows the outer limit of the penumbra. 
The inner circle of broken lines shows the 
position of a probable ring of low pressure and 
the outer circle of broken lines shows the 

_ probable position of a ring of high pressure. 
The change of pressure found during the eclipse 
was in perfect accord with this latter conclusion 
derived from the wind circulation, and Pro- 
fessor Bigelow says that the observations of the 
Weather Bureau confirm my curve of pressure. 
The tendency to an anticyclonic circulation of 
the wind near the central area of the eclipse is 
confirmed by the observations of Professor 
Upton and Mr. Rotch in previous eclipses. 
(See Amer. Meteor, Jour., Vol. IV., p. 456, Feb., 
1888 ; also Annals of the Astronomical Obser- 
vatory of Harvard College, Vol. XXIX., p.18, 
1893.) 

I infer that Professor Bigelow does not seri- 
ously question the results as given by me, as he 
says Ferrel’s ‘cold-center cyclonic circulation 
* * * is just the opposite of the result of the 
eclipse observations.’ It is the interpretation 
of the observations to which Professor Bigelow 
objects. 

When I discover a new fact, it seems to me 
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proper and even necessary for the advancement 
of science to consider the relation of the new 
fact to earlier known facts and to accepted 
theories and generalizations. In doing this I 
attempt to compare all the various facts and 
theories accessible to me and accept the best. 

In considering the bearings of the eclipse 
data, I read among other things the views of 
Professor Bigelow in the International Cloud 
Report to which he refers. I find myself un- 
able to accept his views of the air circulation in 
cyclones which he derives from the cloud ob- 
servations, nor is his explanation of the diurnal 
change in pressure as an electromagnetic phe- 
nomenon satisfactory. However, in publishing 
results it is usually not possible for an author to 
enter into detail in regard to conclusions with 
which he is not in accord, nor is it best be- 
cause it arouses strife and feeling. It seems 
best to give one’s own conclusions and leave the 
future student to decide between conflicting 
views, as we have done. 

In comparing my eclipse data with the differ- 
ent theories, I found that the results agreed so 
perfectly with certain views expressed by Fer- 
rel concerning the cyclone with a cold center, 
that it leaves me no room for a new theory nor 
an improvement on his. 

Ferrel says, ‘‘The conditions of a cyclone 
with a cold center which are the most nearly 
perfect are those furnished by each hemisphere 
of the globe, as divided by the equator, in which 
the pole is the cold center, and the temperature 
gradient from the pole toward the equator is 
somewhat symmetrical in all directions from the 
center. * * * The center of a cyclone with a 
cold center may, or may not, have a minimum 
pressure, according to circumstances. A cer- 
tain amount of temperature gradient, and of 
pressure gradient which is independent of the 
gyratory motion, as explained in ? 72 in the 
case of the general circulation of the atmos- 
phere, is necessary to overcome the friction in 
the lower strata and to keep up the vertical 
circulation, upon which the cyclone depends ; 
and the pressure gradient, which depends upon 
the temperature gradient and is independent of 
the gyrations, may be such that the increase of 
pressure in the central part due to this cause 
may be greater than the decrease of pressur 
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arising from the cyclonic gyrations, especially 
where surface friction is great’? (‘A Popular 
Treatise on the Winds,’ pp. 338-339). This is 
from Ferrel’s latest book, and note that he says 
the increased pressure ‘is independent of the 
gyrations.’ He explains that the velocity, v, of 
the air circulation tends to decrease the pres- 
sure at the center of the cyclone and not at the 
same time cause a rise of pressure, as is as- 
sumed by Professor Bigelow. The 372 referred 
to reads as follows: 

‘The first effect of the motion in the upper 
strata of the atmosphere from the equator 
toward the pole, as in the case of the water 
flowing from the warmer toward the colder end 
of the canal, would be to fill up a little, as it 
were, the polar region with air from the equa- 
torial, the effect of which is to increase the 
pressure a little in the former and to decrease 
it a little in the latter region, thus creating at 
the earth’s surface and in the lower strata a 
gradient of pressure decreasing from the pole 
toward the equator, which would cause a 
counter current in the lower strata.’’ 

Ferrel does not state here whether the counter 
current would be anticyclonic or not, but states 
in other passages that such a gradient under 
the influence of the earth’s rotation would pro- 
duce an anticyclonic circulation. However, 
we are not left to inference in regard to Ferrel’s 
views in this matter, for in the American Jour- 
nal of Science (2 Ser., XXXI., p. 33, par. 15) he 
states his views explicitly as follows: 

“‘ Near the poles the tendency to flow toward 
the equator seems to be the greater, and causes 
a current there from the poles, which being de- 
flected westward (5) causes a slight northeast 
wind in the north frigid zone, and a southeast 
wind in the south frigid zone. But this is only 
near the earth’s surface, and the general tend- 
ency of the atmosphere in the upper regions 
must be toward the east as will be seen.”’ 

In the paper just quoted Ferrel gives a dia- 
gram of the air circulation in the polar cold-air 
cyclones which shows the circulation about the 
north pole as given in Fig. 4, in which I have 
made the north pole the center of the circula- 
tion for comparison with the eclipse circula- 
tion. The circulation around the pole indi- 
cated by Ferrel agrees with that shown by ob- 
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servations, as will be seen by comparing it 
with the carefully prepared charts in the 
‘Report on the Scientific Results of the Explor- 
ing Voyage of H. M. §. Challenger, 1873-76’ 
(Vol. II.). 

The similarity to the wind circulation found 
in the eclipse area must be apparent to every 
one (compare Figs. 3 and 4). The chief differ- 
ence is that the anticyclonic circulation around 
the center, as compared with the surface inflow, 
is relatively larger in the eclipse circulation, 
and the outer circle of outblowing winds in the 
latter is only faintly indicated, owing to lack of 
observations. But the larger anticyclonic cir- 
culation around the center in the eclipse is 
exactly what theory would indicate for a circu- 
lation over a continental area where surface 
friction is great, and in a case where the 
gradient necessary to overcome the friction is 
feeble. 

It may be asked why the diagram quoted 
here from Ferrel differs so radically from those 
given by Professor Bigelow. The explanation, 
I think, issimple. Ferrel, for the purpose of 
mathematical treatment, in the examples which 
Professor Bigelow quotes, was dealing with 
ideal cases in which there was little or no fric- 
tion When his theory was applied to actual 
conditions on a globe possessing friction, his 
illustration of the cyclone with a cold center 
was like that I have given, with an increase ‘of 
pressure and an anticyclonic circulation in the 
center at the earth’s surface. The greater the 
friction the larger the central anticyclone must 
be to overcome the friction and maintain the 
circulation. 

This view of Ferrel’s theory is exactly that 
taken by Professor Davis, who is probably the 
ablest student of Ferrel in this country (Quar. 
Jour. of the Roy. Meteor. Soc., April, 1899, p. 
165). 

The necessity of making every detail clear 
about the eclipse cyclone makes it necessary to 
omit consideration of the diurnal cyclones, but 
I think enough has been said to make clear the 
reasons for the contrasted views of myself and 


Professor Bigelow. 
H. HELM CLAYTON. 


BLUE HILL OBSERVATORY, 
April 16, 1901. 
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LELAND STANFORD JUNIOR UNIVERSITY : 


To the Friends of Stanford University : 

The undersigned, members of the University 
Council [professors and associate professors] 
of the Leland Stanford Junior University, in 
view of the numerous publications following 
upon the resignation of Professor Ross, which 
reflect on the University and its founder, and 
on our connection withit, deem it wise to issue 
the following statement. 

_In doing this we do not impeach the good 
faith of those who have interested themselves 
in this matter because of the question of uni- 
versity policy involved, but we wish to affirm 
our confidence in the University, its founder 
and its president. 

“We have examined all records, letters and 
copies of letters in the possession of the Uni- 
versity bearing upon this case, and are agreed : 

1. That in the dismissal of Professor Ross, 
no question of academic freedom was involved. 

2. That in the dismissal of Professor Ross, 
President Jordan was justified. 

J. C. BRANNER, Professor of Geology. 

O. P. Jenkins, Professor of Physiology and 
Histology. 


MELYILLE B. ANDERSON, Professor of English 


Literature. 

J. M. STILLMAN, Professor of Chemistry. 

FERNANDO SANFORD, Professor of Physics. 

Cuas. D. MARX, Professor of Civil Engineer- 
ing. 

CHARLES H. GILBERT, Professor of Zoology. 

DovuGLas HOUGHTON CAMPBELL, Professor of 
Botany. 

EWALD FLUGEL, Professor of English Philol- 
ogy. 

CuAs. B. WING, Professor of Structural Engi- 
neering. 

FRANK ANGELL, Professor of Psychology. 

W. R. DUDLEY, Professor of Botany. 

A. T. MurRRAY, Professor of Greek. 

JULIUS GOEBEL, Professor of Germanic Liter- 
ature and Philology. 

NATHAN ABBOTT, Professor of Law. 

JOHN H. MATZKE, Professor of Romanic Lan- 
guages. 

GEORGE M. RicHARDSON, Professor of Organic 
Chemistry. 
_ JAMES O. GRIFFIN, Professor of German. 
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WALTER MILLER, Professor of Classical Phil- 
ology. 

Rurus L. GREEN, Professor of Mathematics. 

0. L. Eviiorr, Registrar. 

VERNON L. KELLOGG, Professor of Ento- 
mology. 

LIONEL R. LENOX, Professor of Analytical 

Chemistry. 

A. G. NEwcomeER, Associate Professor of Eng- 
lish. 
ARTHUR B. CLARK, Associate Professor of 

Drawing and Painting. 

F. M. McFARLAND, Associate Professor of 

Histology. 

CLremM. A. COPELAND, Associate Professor of 

Electrical Engineering. 

G. C. Pricr, Associate Professor of Zoology. 

J. C. L. FisH, Associate Professor of Civil 
Engineering. 

H. C. Nasu, Librarian. 

ELLWoop P. CUBBERLEY, Associate Professor 
of Education. 

Guipo H. MARx, Associate Professor of Me- 
chanical Engineering. 

" GrorGE A. CLARK, Secretary to the University. 
JAMES P. HALL, Associate Professor of Law. 
OLIvER M. JoHNSTON, Associate Professor of 

Romanic Languages. 

GEORGE J. PEIRCE, Associate Professor of 

Botany. 

HERMAN D. STEARNS, Associate Professor of 

Physics. 

STANFORD UNIVERSITY, CAL., 
March 18, 1901. 


CURRENT NOTES ON PHYSIOGEAPHY. 
TOPOGRAPHIC ATLAS OF THE UNITED STATES. 


THE second folio of this atlas, prepared like 
the first by Gannett, includes some striking 
topographic types. The Dismal swamp (Nor- 
folk sheet, Va.) is given as an example of a 
coast swamp; discharge of its waters is prevented 
by the abundant vegetation on the flat up- 
lands of a low coastal plain whose surface has 
been somewhat dissected and whose shore line 
has been extended inland by a slight submer- 
gence which has drowned many valleys. A 
number of the branching bays are headed by 
valley swamps of a different type from those of 
the plain. The lower Missouri is given as an 
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example of graded river (Marshall sheet, 
Mo.); that is, ‘‘its course has been eroded to 
almost as low a stage as possible, and its 
slope has become very slight, so thatits cutting 
power is trifling.’’ Reference to the balanced 
relation of load and carrying power might have 
here been made to advantage. There is perhaps 
some objection to citing the Missouri as an ex- 
ample of a normally graded river, as it is 
probable that the present Missouri has estab- 
lished its flood plain by aggrading rather than 
by degrading the valley floor. The Platte 
river (Lexington sheet, Neb.) is instanced as 
an ‘overloaded’ stream, of which classit is cer- 
tainly a very striking example; but it is to be 
regretted that, as the term ‘graded’ was 
adopted for the Missouri, ‘aggraded’ or ‘ ag- 
grading’ was not employed for the Platte. 

The linear Appalachian ridges are beautifully 
shown where the Susquehanna cuts across them 
(Harrisburg sheet, Pa.), types of their class for 
the world. The text of this example is some- 
what less satisfactory than that of the others: 
tributaries are said to cut down their beds 
more rapidly than the main river ; the sinuosi- 
ties of the side streams are ascribed to the 
retarded erosion of the Susquehanna across the 
hard rocks, instead of to the pause in uplift, 
during which the inter-ridge lowlands were 
etched out ; indeed, no explicit mention is made 
of these lowlands as local weak-rock pene- 
plains, although the extraordinary enclosed 
meanders of Conedoguinet creek are referred to 
a time when the Susquehanna was ‘held at one 
level for a considerable period’ ; ‘subsequently, 
by some means, the river succeeded in lowering 
its bed’ and its tributary followed suit. ‘ By 
some means’ might be well replaced by ‘after 
an uplift.’ The diagram giving a section of some 
of the ridges does not properly represent the 
dip of their strata, and the Medina formation is 
labelled Potsdam. Finer examples than the 
alluvial fans (‘cones ’) of southern California and 
the huge basin of Crater lake in Oregon could 
not be selected for the closing numbers of this 
folio, which contains ten sheets in all. 


TERRACES FRONTING THE ROCKY MOUNTAINS. 


AT various points piedmont to the Front range 
of the Rocky mountains in Colorado, there are 
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sloping gravel-covered plains or mesas, into 
which the streams have cut their valleys. Lee 
describes some of these ( The origin of débris- 
covered mesas of Boulder, Colorado. Journ. 
Geol., VIII , 1900, 504-511, 4 figs.) and empha- 
sizes the contemporary date of the graded 
piedmont surface, beveled across the under- 
lying rocks, and the deposits of coarse waste 
with which it is covered; both are the prod- 
uct of the lateral shifting of streams, cutting 
on one side and filling on the other ; the waste, 
25 to 50 feet in thickness, being chiefly a flood 
deposit. The present action of the stream at 
Boulder in its channel and on its flood plain 
imitates the former action by which the inter- 
mediate mesa terrace and the higher mesa were 
produced. It is suggested that the three grade 
plains thus indicated ‘‘ do not seem necessarily 
to require the assumption of any change in the 
attitude of the land subsequent to the elevation 
of the mountains, but are the natural sequences 
of erosion as influenced by the local distribu- 
tion and difference in hardness of the forma- 
tions involved.’’ A gradual down-cutting with 
an active lateral shifting appears to account for 
the features described. 


THE FORMATION OF DESERTS. 


‘Das Gesetz der Wiistenbildung in Gegen- 
wart und Vorzeit’ (Berlin, 1900, 175 p., 
50 views) is a new work by Walther, already 
known for his studies of desert denudation. 
The book opens with a comparison of sea floors 
and desert surfaces ; each one becomes smoother 
by filling with waste from the enclosing high- 
lands, the coarser waste remaining near the 
margins ; but the deposits in one contain few 
records of life, while those of the other may 
teem with fossils. Special accounts are given 
of the process and results of dry weathering, of 
wind erosion (deflation) and of water action in 
arid regions. The forms assumed under these 
processes are well deseribed and illustrated. 
Rock ledges are left bare, frequently with a 
pitted surface; they are sometimes found worn 
down to a small relief and strewn with ascanty 
covering of waste. The popular impression 
that deserts are plains is held to be not so far 
from the truth as is sometimes taught, since so 
large a part of arid landscapes is degraded 


May 10, 1901.] 


or aggraded to a nearly even surface. The 
crescentic sand-dune is taken as a normal form 
on an open surface. The necessity of a former 
pluvial period to explain the wadies of deserts, 
as stated by some writers, is doubted; and in 
spite of the violence of occasional cloud-burst 
floods, the chief agency in the preparation of 
desert topography is held to be the wind; a 
conclusion that seems to have been long famil- 
iar to the Bedouin, just as the transportation of 
erratics by a former extension of glaciers has 
long been known to Swiss peasants. The im- 
portance of identifying ancient desert forma- 
tions in the geological series is emphasized. 

Although peneplanation under arid condi- 
tions is not excluded from the Walther dis- 
cussion, the systematic advance of the processes 
of arid denudation through an ideal cycle and 
the description of the forms thus successively 
developed are not fully presented. Old and 
young deserts are not clearly separated. In 
some arid regions, the marginal deposits of the 
coarse waste rise upon the flanks of the enclos- 
ing mountains; in others a piedmont slope of 
evenly. degraded rock, veneered with thin 
sheets of waste, slopes gently forward from the 
mountain base. The first is probably a younger 
form than the second; but no one has yet 
studied out the full series of still younger and 
still older forms of an arid landscape. 

W. M. Davis. 


THE AMERICAN GEOGRAPHICAL SOCIETY. 

THE American Geographical Society will 
move into its new building in 81st Street, New 
York, in the course of the next two or three 
months. The Society has at present about 
1,200 members and, to still further increase its 
numbers, has sent out a circular, from which 
we quote the following : 


The objects of the American Geographical Society 
are: The.collection, discussion and diffusion of geo- 
graphical information ; the promotion of the explora- 
tion. of our territory and of the survey and preserva- 
tion of our harbors; the establishment in the chief 
maritime city of the Union of a place where will be 
afforded the means of obtaining accurate information 
of every part of the globe, and the registration and 
careful record of discoveries and studies in geography 
and the related sciences. 
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The Society was founded in 1852. One of but 
twelve similar societies at that time, it now exchanges 
its publications with three hundred scientific asso- 
ciations scattered throughout the world. 

The Society has outgrown the house, No. 11 West 
Twenty-ninth Street, in which it has been lodged for 
more than twenty years. A handsome fireproof 
building is now being erected in West Eighty-first 
Street, opposite Manhattan Square. This will afford 
perfect security to the library of 30,000 volumes— 
one of the foremost geographical libraries of the world 
—the thousands of maps and charts and the collection 
of atlases of the sixteenth, seventeenth and eighteenth 
centuries, now in the map rooms, and will also pro- 
vide ample accommodation for readers and students. 

Travelers, men of science, and others properly ac- 
credited, are welcomed at the rooms of the Society and 
freely offered the use of the library and collections, 

The Society is now free from debt and possesses a 
property which has of late been steadily growing in 
value. 

It is desired to add to the number of fellows on 
the roll in order to strengthen and extend the influ- 
ence and the usefulness of the Society. 

No special qualification for fellowship is required 
other than interest in the spread of knowledge and 
the advancement of science. Theannual dues are $10. 


RESOLUTION OF THE COMMITTEE OF CEN- 
TRAL NATURALISTS. 

AT a meeting of the committee appointed by 
the Chicago meeting of naturalists to arrange 
for the next meeting, held at Chicago, March 
28th, the following was voted. The vote has 
since been submitted to a number of the older 
members of the American Society of Natural- 
ists living in the Central States and has been 
approved by them. It may, therefore, be taken 
to represent the prevailing sense of the natu- 
ralists of the Central States. 

VoreD: Whereas, the naturalists of the 
Central States propose to meet annually at some 
convenient point for intercourse and the read- 
ing of papers ; 

And whereas, no point east of the Alleghenies 


(to which territory the meetings of the Amer- 


ican Society of Naturalists are by its constitu- 
tion confined) is practicable as such meeting 
point ; 

And whereas, the central naturalists would 
view with approval the formation of a national 
body which might properly be called the Amer- 
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ican Society of Naturalists, by which name the 
eastern society is now known ; 

And whereas, it is desirable that the organi- 
zation of the central naturalists should be co- 
ordinate with the eastern society ; 

And whereas, it is desirable that all the natu- 
ralists of the country should, as far as possible, 
come together from time to time in a national 
general gathering ; 

Resolved, that the naturalists of the Central 
States form a permanent organization and that 
they favor a coordinate relation of this associa- 
tion and that of the Eastern States, as eastern 
and central branches respectively of the Ameri- 
can Society of Naturalists. 

That the two organizations meet annually in 
their respective territories (except as stated 
below), have the same conditions of member- 
ship, elect their own officers and collect and 
disburse their own funds ; 

That the records of the two branches, includ- 
ing lists of members, be published jointly at 
joint expense and under the joint editorship of 
the secretaries of the two branches ; 

That every third year the two branches 
meet together alternately in the East and in the 
Central States, that the officers of the meeting 
be those of the receiving branch, and that 
visiting members enjoy full privileges, except 
as may be agreed upon at the time of joint 
ratification of this resolution ; 

That this resolution be transmitted to the 
American Society of Naturalists at its Chicago 
meeting, with the suggestion that it be referred 
to a committee to arrange further details and 
that the report of the committee be received 
and acted upon at the same meeting ; 

That, a copy of these resolutions be printed 
in SCIENCE to give an opportunity for full dis- 


cussion of them. 
C. B. DAVENPORT, 


Secretary of Committee. 
SCIENTIFIC POSITIONS UNDER THE GOV- 
ERNMENT. 

A NUMBER of important scientific positions 
will be filled by civil service examination on 
June 3d. Itis desired to establish an eligible 
register for the positions of plant physiologist 
and plant pathologist in the office of Plant 
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Industry, United States Department of Agri- 

culture, with salaries of $1,800 per annum. 

The competitors will not be assembled for this 

examination, but must make application for 

the special form and send the following infor- 
mation not later than the date mentioned. 

The statements in physiology, those in path- 

ology being similar, together with the weights, 

are as follows: 

1. A statement of the line of study pursued in the 
colleges in which the competitor has received 
degrees or in which he has carried on work : 

(a) Technical and practical work with plant 
PHYSIO]OGY. .......ce sce eee eee eeeeceeveeseeeeeer 20 

(6) Scientific research in physiology and co- 
ordinate lines 

(c) Submission of a list of articles on phys- 
iology and related subjects published 


by Competitor ...............ccccceeeseeeeeeeee 25. 
2. A statement of the competitor’s experience as 
an executive officer or teacher..................-+. 15. 


3. A statement of not less that 500 words setting 
forth the present status and prospective devel- 
opment of plant physiological research........ 20 

An examination will be held on the same day 
in any city where postal free delivery has been 
established for the position of assistant in the 
seed laboratory of the Division of Botany with 

a salary of $1,200, the subjects and weights 

being as follows: 


1. Essay on methods of conducting purity tests 
(orthography and penmanship will be marked 


ON WAVE) GOED) ssoazdnc: soseososs occandoudbonbs0senocS 10 
OM StLUCh inal DOLAMY pe seeekeasecnesneehet setae eecenenes 15 
3. Morphology of the seed ........:.....0..secseeeenees 20 
4. Reading botanical German ......--.....02..eeeeseeees 10 
5. Drawing; Of Seeds <2... .snece:s-cseneussheeecunrnsecere 15. 
6. Identification of seeds............:cceeseseeeeeeeeeeees 30 


An examination under similar conditions will 
be held for the position of a field assistant in 
the Department of Agriculture, with a salary of 


$1,000. Here the subjects and weights are: 

il 

2. 

3. English composition.............- (sheet 3)..........- 10 
4, Education and experience...... (sheet 4).......... 20 


An examination for the position of computer 
in the Division of Forestry, with a salary of 
$1,000, will also be held, the subjects being : 

1. Forest mensuration 
Q. General fOrestry.......-cesesscescerscsseceeeeceenerevees 
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3. Education and experience............01--eeereeeerenee 15 
For the position of ethnologist in the Bureau 

of American Ethnology, at a salary of $1,500, 

an examination will be held as follows : 

1. Essay on ethnologic and archeologic subject..... 20 

2. Experience in ethnologic work (a) in the field ; 


(0) in writing, teaching, etc..........-....+5 ...-- 20 
8. Original publications on ethnologic and arch- 
COLOGIC SUDJECHS........0ececsseeeeceeneeeeeeeee es Snoo00¢ 20 
4. The geographic, ethnologic, and archeologic 
features of Arizona and New Mexico............ 30 
5. Literature of ethnology and archeology of 
southwestern United Staties...................0.08+ 10 


SCIENTIFIC NOTES AND NEWS. 

A MEETING was held at Cambridge Univer- 
sity on April 27th to arrange for some acknowl- 
edgment of the services to science and the 
University of Professor G. D. Liveing. Pro- 
fessor Liveing is now seventy-three years of 
age. In 1852 he organized the chemical labora- 
tory at Cambridge which was the first scientific 
laboratory in the University. 

Dr. EDMUND B. WILSON, professor of zoology 
at Columbia University, and Dr. J. Playfair 
MeMurrich, professor of anatomy at the Uni- 
versity of Michigan, are among the Americans 
who will attend the International Zoological 
Congress to be held in Berlin from the 12th to 
19th of August. 


THE U. S8. Biological Survey has been 
engaged for several years in studying the geo- 
graphic distribution of animals and plants in 
Texas, with a view to the preparation of maps 
showing the limitations of the life zones and 
faunal areas in that State. Mr. Vernon Bailey, 
chief field naturalist of the Biological Survey, 
has charge of this work and has recently gone 
to southwestern Texas to begin field operations 
for the season of 1901. He is assisted by Mr. 
H. C. Oberholzer. 


Dr. D. A. CARMICHAEL, recently appointed 
federal quarantine officer in San Francisco, 
has arrived in that city. He has presumably 
been given this appointment on account of his 
success in suppressing the plague in Honolulu. 

Dr. GEorGE BLUMER, of the Bender Labora- 
tory at Albany, has been appointed director of 
the Bureau of Bacteriology and Pathology, 
newly established by New York State. 
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Prorgessor H. Poronim and Dr. Aug. 
Denckmann have been appointed geologists in 
the Geological Bureau at Berlin. 


Mr. EvELYN BALDWIN, who is shortly to 
lead the North Polar expedition equipped by 
Mr. Ziegler, has gone to Norway and Denmark 
in connection with his preparations. He will 
shortly go to Dundee to join the steamer 
America which he recently acquired for the 
expedition. 

Mr. W. H. C. PyNcHON has given a course 
of six lectures at Trinity College upon the 
“Geology of the Connecticut Valley Lowland.’ 


Miss C. M. Dericx, lecturer in botany at 
McGill University, has been granted a year’s 
leave of absence, and will study botany under 
Strasburger at Bonn. 


Dr. THomMAS CONRAD PORTER, since 1866 
professor at Lafayette College, died on April 
27th, at the age of seventy-nine years. Dr. 
Porter at first taught the natural sciences at 
Lafayette College, while later his work was 
confined more especially to botany. He was 
made emeritus professor four years ago, but re- 
mained dean of the Pardee Scientific School. 
He was the author of a ‘ Botany of Pennsyl- 
vania,’ ‘A Synopsis of the Flora of Colorado’ 
and other works. He was a man of great 
learning, belonging to the older school of 
naturalists, and, although he left very valuable 
collections and notes, it is to be feared that a 
vast fund of valuable information is lost by 
his death. 


THE death is announced, at the age of 82 
years, of Mr. James Douglas Reid, who was 
interested in the construction of the early tele- 
graph lines in this country. He was the author 
of a book entitled ‘The Telegraph in America,’ 
and for a while conducted a journal devoted to 
telegraphy. 


WE regret also to record the death at the age 
of 82 years, of F. K. M. Feofilaktow, lately 
professor of geology in the University at Kiew, 
of Dr. Adolph Hirsch, professor of astronomy 
in the University of Neuchatel and director of 
the observatory, and of Dr. 8. Lamanski, the 
physicist of St. Petersburg. 
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will hold its next meeting in London in 1904. 
It does not seem possible to obtain information 
in regard to the recent meeting until the Comptes 
rendus are published. 


THE Thirty-ninth Congress of the Sociétés 
Sa vantes met at Nancy last month with about 
two hundred and fifty delegates in attendance. 


A CONFERENCE of State University presidents 
will be held at the University of Illinois on 
May Ist and 2d. The following presidents are 
expected to attend the meeting: James H. 
Baker, of the University of Colorado; Joseph 
Swain, of the University of Indiana; George 
EK. McLean, of the University of Iowa; Acting 
Chancellor W. C. Spangler, of the University 
of Kansas; James B. Angell, of the University 
of Michigan ; Cyrus Northrop, of the Univer- 
sity of Minnesota; R. H. Jesse, of the Univer- 
sity of Missouri; Chancellor E. B. Andrews, of 
the University of Nebraska; W. C. Thompson, 
of the University of Ohio; W. E. Stone, of 
Purdue University, and Acting President EH. S. 
Birge, of the University of Wisconsin. 


A Merric Association is being organized in 
Canada, the object of which is to prepare the 
people for the adoption of the metric system. 


THE French Association of Anatomists held 
its third meeting at Lyons in April under the 
presidency of M. Renaut. There were about 
fifty students of anatomy in attendance, includ- 
ing a number of foreigners. The next meeting 
of the Association will be held at Montpellier 
in 1902 under the presidency of M. Sabatier. 

THE committee of the British National Phys- 
ica] Laboratory announces that it is prepared to 
receive applications for appointments as mem- 
bers of the staff of this laboratory, the build- 
ings of which will be in the grounds of Bushey- 
house, Teddington. It will appoint a su- 
perintendent of the engineering department, 
with a salary of £400 per annum; one or two 
assistants in the physics department, with sal- 
aries of from £200 to £250 per annum; and 
one assistant in the physics department to take 
charge of such chemical investigations as may 
be required, with a salary of £200 per annum. 
The committee is also prepared to receive ap- 
plications for a small number of junior assist- 
antships, at salaries of from £100 to £150 per 
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annum. Applications, accompanied by a lim- 
ited number of testimonials, should be made, 
not later than May 24th, to the director, 
National Physical Laboratory, Old Deer Park, 
Richmond, Surrey. 


PREPARATIONS are being made by the Di- 
vision of Forestry of the Department of Agri- 
culture to remove from its present crowded 
quarters to offices on the sixth, seventh and 
eighth floors of the Atlantic building. Under 
the reorganization plan of the Department of 
Agriculture, authorized by the last Congress, 
the Forestry Division will, on July 1st, be- 
come a bureau of the Department. 

THE American Museum of Natural History, 
New York, has acquired a valuable collection 
of Peruvian antiquities, including Indian pot- 
tery, musical instruments, stone implements, 
gold and silver vessels, and the like. 

THE New York Academy of Medicine has 
been given a fund of $10,000 by Mrs. S. B. 
Gibbs and Miss G. B. Gibbs for the establish- 
ment of the Edward N. Gibbs memorial prize 
fund. 


M. SAnTos-DumonT, to whom the prize of 
the Paris Aeronautical Club was awarded in 
1900, has returned the money to the Club to 
be used as the foundation for a new prize. 
The amount is 100,000 fr., and the income is to 
be given to the members of the Club who can 
make a circuit of the Hiffel Tower and return 
to the point of departure at St. Cloud. 

A TELEGRAM has been received at the Harvard 
College Observatory, dated May 2d, from its 
station at Arequipa, stating that a very bright 
comet was seen at eleven hours thirty-five min- 
utes (Greenwich mean time) in R. A. 3" 30™ and 
Dec.—1°. This is presumably the comet an- 
nounced by Dr. Gill, April 24, 1901. It seems 
to be no longer visible in the northern hemis- 
phere. 

THE Electrical World states that the Admin- 
istration of Posts and Telegraphs contemplates 
the introduction of wireless telegraphy in Spain 
on a large scale. It is rumored that Marconi 
will soon go to Madrid to arrange matters with 
the Government. The Balearic and Canary 
Islands are first to be connected by this system, 
which will then be extended from these islands 
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to the Continent. Several places on the coast 
of Morocco, such as Ceuta, etc., will be con- 
nected with Algeciras and Tarifa. 


Mr. H. EH. Birrty, professor of biology in 
the State College at Tallahassee, Fla., suc- 
ceeded during the last meeting of the State 
Teachers’ Association in having child-study 
made a special department of the Association, 
and was elected director. During the last 
month the women’s clubs, mothers’ clubs and 
kindergarten associations in the State have 
been taking up the subject under his direction. 
The State superintendent of public instruction 
recommends the work officially. All the col- 
leges, normal schools, etc., in the State are 
giving their hearty support to the movement 
and are very much interested in the subject. 


THE Paris correspondent of the New York 
Evening Post writes as follows regarding an 
address made by Professor Bernheim, at the 
congress of French learned societies held re- 
cently at Nancy : 

The venerable Professor Bernheim, the founder of 
the famous school of Nancy, which still holds out 
against Charcot and the Salpétriére, made an im- 
passioned declaration of his beliefs and principles. 
He utterly denies the hypnotic character of the phe- 
nomena observed in the patients of the Salpétriére, 
whom he declares to be mere hysterical personages. 
He developed at length his theory of the universal 
suggestibility of all men ; he denied once more the 
existence of anything like a magnetic fluid, under 
whatever name. ‘There is a radical defect in experi- 
ments concerning thought transferrence, which he says 
ought rather to be spoken of as treason than as a ver- 
itable transferrence of brain influence. There was 
some bravery in this renewed declaration of opinion 
on the part of one who has already suffered excom- 
munication from the most recent science. 

Just what is meant by the last sentence is not 
clear, but it is apparently intended to indicate 
that Professor Bernheim’s science is antiquated 
because he does not believe in the vagaries of 
the Salpétriére or in telepathy. It is difficult 
to understand why a journal as carefully edited 
as the New York Evening Post should not sub- 
mit its scientific news to an expert for revision. 


THE London Times states that an apparatus, 
invented by Mr. Poulsen, of Copenhagen, for 
recording telephonic messages is now being 
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shown in London. The invention, which can 
be used in substitution for, or in cooperation 
with, any ordinary telephone receiver, consists 
essentially of a long steel wire or ribbon, which 
passes rather rapidly before the poles of a small 
electromagnet. This electromagnet, which is 
wound with very many turns of exceedingly 
fine wire, is inserted in the telephone circuit 
by the current in which it is magnetized. The 
steel wire is of course also magnetized, and the 
essence of the machine lies in the fact the mag- 
netization induced in the successive portions of 
the wire varies in agreement with the undula- 
tions of the electric current in the telephone 
circuit, produced by the voice of the speaker. 
To read the message it is only necessary to 
pass the steel wire in the same direction past 
the poles of the same or a similar electro- 
magnet, when the same undulations will be set 
up in the current passing through its coils and 
consequently the same sounds reproduced in the 
attached receiver. In the instruments in Lon- 
don these reproduced sounds are remarkably 
trueand pure. Itissaid that the same message 
may be reproduced from what may be called 
the sensitized ribbon an indefinite number of 
times, but, if it is desired to remove the record, 
that can be simply effected by subjecting the 
wire to a constant magnetizing force, such as is 
obtained by passing an unvarying current 
through the electromagnet. In one form of the 
machine ordinary pianoforte wire is employed, 
and is wound helically round a brass cylinder 
rotated by a electric motor. In another, which 
is adapted for longer messages, thin steel rib- 
bon is wound on and unwound from two rolls 
alternately. The curious thing here is that, 
although no magnetic screen or insulator is in- 
terposed between the successive layers of rib- 
bon, the magnetization produced in every por- 
tion of them is preserved unaltered. In athird 
form, a continuous steel band is stretched be- 
tween two revolving pulleys; at one point 
is placed the electromagnet connected with the 
transmitting telephone, and beside it is any 
number, limited only by considerations of space, 
of electromagnets connected with receiving tele- 
phones, each of which in turn receives the mes- 
sage impressed on the ribbon. After the ribbon 
has passed all these electromagnets it is sub- 
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jected; fo the, influence of seyenal, penmanentt 
magnets by which itis, sate speaks. wiped cleans 
and prepared to, regeive amother:series @f mag, 
HebiciMpPresslONSe iw loose yuol s to yllsiimezes 
[Vie DARBOUN, an! welcoming jthetddlerates: to 
thetInternational Association’ of “Academiés ip 
the récentParis aueeting,: according! ito there: 
port theduondon Tines} attributedthe original 
id&a ofl association: i for: scientifi¢aresearch! to 
Lord Baconyi recalling theseurious conceptionof 
the College of the Six Days? Worksor thesHouse 
of Solomon, which, however, ) was) never sreals 
izdd a To-day suchwasothe range! ofvseiéntific 
activity, no suchischeme could ever bei realized; 
andionly the common agreenientandoreciprocab 
support-of ithe! mations couldosuffidé even +6 
undertake >the solutions of! the problems!which, 
were now imposed im allotheir multiplicity on’ 
the <atténtion of the world? Sich ‘asréement 
had: Been: secured! for: a- certain number of 
special) quéstions,*!such+ asthe! International 
Buréaui of Weights and ‘Measures, theoInter= 
national: Geodetic! Association; the Assodiatiow 
forsthe: Map:of the: Heavens and, a10tably, the’ 
intérmational catalogue of scientific literature; 
duerentirely tonths initiative’ of thes Royal So 
cietya°’ M.! Darboux’ then ‘continued! “Phis! 
international-cooperation» which@ has ‘always 
proved its value an albthe*cases where it Has 
been! found’ indispensable; “will tbe/ assured iv 
a lasting, normal andcuniversall way ‘by! the’ 
formation of our Societys The task that we 
have undertaken may appear difficult; but it has’ 
become, absolutely necessary, and the spirit vex 
tuating@us ought to give ius the ‘assurance: that’ 
weoshall succeed ‘by our! united! efforts in overs 
coming all diffieulties://°In constituting ‘wider 
allyisible and’ permanent? form’ this“universal 
academy; which’ hadobeen' conceived amd opie- 
pared/by Leibnitzjanany of whose other dreams 
moreover, have! been realized orlare being real- 
ized, our Association will render to. ¢ivilization 
and science a ‘service of which itis impossible 
to exaggerate the importance, ‘Thanks tot, the 
man of science devoting ‘his life to’ the most 
delicate or the most abstract’ researches Will 
cease to feel himself isolated, while still %pre+ 
serving that independence which is‘the’sreatest 
good and’ the “primaty ‘needfor thé investi= 
gator.’ By unitin@ im the different academies 
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alkthose two care! sthdying. the ssame sthjects,) 
byogivitigithem, ifsthey wish ait/the oppontunitip 
of joining in astoniihbneworlk, by drawiiy ithe 
SUSIE, the gover ern} penis ho: all dheschemes 
the, Speedy Realizationy of which, ig necessary; 
or desirable, by. ; insisting te, them, also, -the, 
pie Bis executing, jthese i schemes. j in the, dot 
sible saying g,and ‘by. proposing. an ‘preparing, 
through, ‘the. common, _Wnderstanding Of savents, 
in, ‘the domain. 9 of theory t the-ag pect Si Bite 
ples on, Alea basis, of bras 
sociation i is destined, to to aoe 
the most pow erful, instruments. of ee and, 
of progress... /Tti As with this firm, conyigtion that; 
I declare open, the first general assembly of, the, 
itis national, Association, of ‘Lear red. Societies, 
AT a meeting, of the Geological Society, of 
London, ‘on March 6th, “Professor George ‘Fred- 
erick Wight of Onehiae College, ‘presented a 
commiunitation™ ‘entitled, OTR g oe Ke sTo gical 
Changes! in’ Northern and ‘Central “Asia, the 
paper being the outcome of a journey made. by 
the: atithor® in’ “eoimpany” swith! Mr. Fredétick 
Bo Wright in / 1900" 1901. vetey said’ that. in 
North America, an | area , oat about . 4,000, 000, 
square, miles was, brought. under the direc 
influence.» of .g slacial, ice during. the Glacial 
Epoch, The, result .of,,six , weeks, spent, dn 
Japan.wasito.shewithat thereiare no signs of 
general glaciation in Nipponot!¥ ésso; |i Neither: 
is) bherelany sign of glaciation along the border 
of the Mongolian Plateau; where ‘the général 
élévatiou 48 5,000 feet) but the whole Yesiow is 
covered With ‘Toss. "This “has usually: aceumu- 
lated like immense snow- -drifts | on the sou - 
eastern , or Jee side of the | mountains, and. in 
it houses and. Villages, are. excavated, ied 
the mountainous region, strata of gravel and 
pebbles are so frequent in the logs, that it 
is_necessary. to invoke both wind and water 
in order to explain fully the origin of the 
deposit. At the present time the loess, in the 
interior is being washed away by streams much 
faster than, it is, being deposited -by the wind, 
The journey, across Manchuria from | Port 
Arthur along the ‘Lao-Ho and Sungari rivers 
was through valleys choked With alluviam;* and 
thére was no évidence that the: drainage of the 
Aiur had ever been réyersed' by ice, like ‘that 
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of ithe Sts Lawrence / sor was there/anyl other 
evidence of glaciation! i- Dheiléwer course of the 
Amur, indicates, subsidence, sAgain, thereare 
Le signss of glaciation voniithe Vitint Platieat! 
Lake Baikalapp€ars toibeofsrecentoorigin 3 ait 
is: ev yea feet eee ane Has HOH NSB! alae as the 
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Giérs ¢ ould fr aici be: seen on e » mountains 
473 a0} Hee 

whi border ‘the Central, “Asi lateau to 
2102: AC 

the . rthwest, . there was, nO, e idence . that 


the glaciers. had. ever, _deployed,. ony; the. Jain, 

The.. leess-region, of Turkestan, and indeed the 
whole, area ‘from the Sea of. Aralito) the:-Black 
Sea, appearrsito have been recently elevated; in 
some places‘as much! as'3,000 feet: -Desiccation 
took place: ati'thé sain fite: sothat? the largér 
Takes are “only brackish ‘or’ still frésh’ “Direct 
@videnee of this i in the form of deposits i is given, 

The. author 't inks it likely that the absence. ‘of 
glaciation in. northern nD Asia may have ‘been due 
to the, rainlessness of, the region and that,. while 
America was eleyated,: ‘Asia, was, depres sed, dur- 
ing the Glacial, Mpoch... « isvr ini noisuloze7 


o PoE. Brussels) Academy’ of) Scienees:‘an- 
nounces,,as we flearn {from|Nature,: the ‘fol- 
lowing prize )subjects. for 1901: New i re- 
searches, upon the, compounds formed: by. the 
halogens between themselves (800 franes);, the 
determination of the. form. of the, principal 
terms introduced into, the formule of. nutation 
in obliquity and longitude by_the elasticity of 
the. earth’s crust (800° francs) ; historical and 
critical discussién of Weber’s experiments on 
tinea Lae induction, and new exper iments bear- 
ing upon “the! Taws ‘and’ interpretation of this 
physiéal ‘fact! (300 frants) ; a contribution’ to 
the’ study” ‘Of thixed forms with a number of 
series of variables, andthe: application of the 
results to the geometry of Space (600 francs); 
history ofresearchesonitheéivariation ofilatitude, 
andiaidiscussioni lof cthe,intérpretationssof this 
phenomenon (600 francs) ; investigations of the 
physiological 1 role, of. Aalbuminoid ‘Substances, in 
the’ nutri tion. of animals 0 or plants (800 francs); 
new researches on the organization ; and develop- 
ment of Phoronis, and the relations existing 
between the” ~aPAA1S “Hnaeldpleth rd and! ‘Cephilo- 
Hiséi's and thé Tass to which the name eBnterop: 
neusta has been applied (£060' fratits) sides scrip- 
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tion ofesimple substances, sulphates and binary 
compounds of Bélgiansdil (8000 fates)? “re- 
Searches on the influence of exter nal‘faétors ‘on 
Seg ae cellular divisions Win’! Blsus 
ae noenM deiiind ¢ fioyisost 
WE, ean Eon aie Se hot “an ge 10th 
the, committee. of; ithe Marine; Biological Station 
at Millport received representatives from, yvari- 
ous educational bodies—at—the Station, with 
a view to extent a knowledge of the edu- 
cational resources at their command. ‘Dr. J. 
F.., Gemmill}. the; president; gayeoa) sketch 
of ithe new teaching arrangements, which. in- 
clude a course of, Jectures on marine zoology 
and botany, with practical demonstrations. on 
Saturdays from April 27th to June 15th, in- 
elusive, the intr oductory lecture tobe abies ed 
by Sir Jobin Murray, ke (OTE, Gan R. Ss. The 
visitors . were afterwards conduercde over the 
laboratories, tank- -room and museum by Dr. 
James Rankin, and then proceeded on a dredg- 
ing excursion on ‘the Stéam:+]aunch Mermaid; -re- 
centlypresented tothe institution: ! Tt is hoped 
thatthe ‘new teaching arrangements will en= 
courage the practical study of natural history 
among board school and other.teachers, up- 
wards of 40.0f whom haye already entered their 
names, for, the new. classes. ., The, science ;stu- 
dents in, the, University;.of Glasgow. also, find 
the station an admirable center, for. practical 
work, and, the,..younger ;dons, in, the science 
ivan ee are enereenAtly pssisbing: in. its de- 
velopment, ,, - 


“Tris announced that! “through an expedition 
to Kenat Peninsula by Mv. Andrew J. Stone ih 
the interests of the American ‘Museum ‘of Natt 
zal. History; jthe. Museum, has, received; some 
fine . specimens.of, jthe... big Alaskan moose; 
recently, described as\Alces, gigas, ;, Thisanimad 
is the largest. known representative-of, the,deer 
tribe; and differs from \the moose of eastern 
Sanndge and. Maing in ise ee size and, ESE 
ment: of as. een oe. are. mice ies 
than those of the eastern maosey oMr., Stone 
also. obtained specimens of two species of bear 
and fie Head‘ oP 4 ine ‘earibot/ * Other ‘recent 
debEssions! of ‘rote “are 'Q"collection: ‘of mand 

rats? ton “Petit, consisting’ COP’ about? oré 
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hundred and fifty specimens, and representing 
some twenty-five species, of which quite a 
number proved new to science and others had 
been only recently described from specimens 
received at the British Museum. With this 
collection was also received a small collection 
of birds, which contained many species new to 
the Museum collection and several new to 
science. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Mr. GeorGeE W. CARROLL, of Beaumont, 
Texas, has given $60,000 to Baylor University, 
at Waco, Texas, for a science building. 


By the will of Miss Mary Shannon, of New- 
ton, Mass., $125,000 is distributed among 
charitable and public institutions. Wellesley 
College receives $15,000 and several institu- 
tions for the education of negroes receive sums 
ranging from $5,000 to $10,000. 


A BUILDING to contain the bacteriological 
and pathological laboratories is to be erected 
at the University of Michigan at a cost of 
$100,000. 


As we have already announced the degree 
of Bachelor of Arts will hereafter be given 
at the University of Michigan without any 
requirement in the classical languages either 
at entrance or afterwards. It has now been 
decided that there will be no required subjects 
in the course, except English in the freshman 
year. In addition first-year students may 
select three subjects from the following: Greek, 
Latin, French, German, history, mathematics, 
physics, chemistry, biology. 


Ir is expected that Cornell University will 
this June grant 380 baccalaureate degrees and 
74 advanced degrees. They are apportioned 
as follows: 125 A.B. degrees; 1 B.S.; 44 
LL.B.; 16 B.S.A.; 9 D.V.M.; 5 B.S.F.; 6 
B.Arch.; 51 C.E.; 123 M.E. (including elec- 
trical, marine and railway M.E.); and 21 A.M. 
degrees ; 9 M.S. in Agr.; 4M.C.E.; 10 M.M.E.; 
1 DiSe:; 29 PhiD: 


THE forty-five graduate students of the New 
York University, with one exception, have 
signed the following resolution, and forwarded 
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it to the chancellor of the University and to the 
president of the University Council : 

Resolved, that we, the undersigned members of the 
Graduate School of the New York University, sin- 
cerely regret the resignation of Professor Edward F. 
Buchner, Ph.D., Samuel Weir, Ph.D., and Professor 
Charles H. Judd, Ph.D., whose departure threatens 
the high standard and continuity of our courses, as 
well as the usefulness of the Graduate School, and 
respectfully request the authorities of the University 
to secure the continued services of those professors. 
Some of us also hold our Bachelor’s and Master’s de- 
grees from this and other universities, and we believe 
that we are competent judges of professional worth, 
and hereby desire to express our unqualified repudia- 
tion of the aspersions cast upon the professional effi- 
ciency of Dr. Edward F. Buchner. Many of us have 
been in his classes, and we have uniformly found Dr. 
Buchner to possess a rich and rare gift of insight, a 
profound grasp of philosophical problems, as well as 
felicitous power of expression and painstaking and 
sympathetic class-room methods. Believing that this 
rare gift as a teacher and a scholar makes him an orna- 
ment to his profession and a credit to the University, 
we trust that the University Council will give this 
resolution full weight in their deliberations, 


Proressor E. A. Ross, of the University of 
Nebraska, recently of Leland Stanford Junior 
University, has been appointed a visiting lec- 
turer at Harvard University for next year. 

OwING to the recent complications, Dr. Arthur 
O. Lovejoy, associate professor of philosophy 
at Stanford University, has resigned. 

Dr. MAx FARRAND, professor of history at 
Wesleyan University, has accepted the chair of 
history in Stanford University. 

Dr. EDMUND ARTHUR ENGLER, professor of 
mathematics at Washington University, St. 
Louis, and dean of the College of Engineering, 
has been elected president of the Worcester 
Polytechnic Institute. 


Mr. J. W. H. PowuArpD, Dartmouth 95, 
has been appointed physical director in Lehigh 
University. 

Dr. J. STAFFORD, lately of the University of 
Toronto, has been appointed lecturer in zo- 
ology at McGill University. 


Dr. J. A. GMEINER has been appointed as- 
sociate professor of mathematics at the German. 
University of Prague. 
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THE PLAGUE IN SAN FRANCISCO. 

In the spring of 1900 the city bacteri- 
ologist of San Francisco and the quarantine 
surgeon of the Marine Hospital Service, 
stationed at Angel Island, San Francisco 
Bay, made the discovery that the death of 
a Chinaman had been caused by plague. 
In accordance with the provisions of the 
laws governing these two officers in their 
respective functions, the case was officially 
reported. Other cases soon developed, and 
the occurrence of these cases was likewise 
officially reported. The reports of the 
quarantine surgeon were published in the 
Public Heath Reports of the Marine Hos- 
pital Service in accordance with law and 
The truth 
of the reports was at once questioned by 


with international agreements. 


the larger portion of the local public press, 
the objections being partly of a political 
and partly of a commercial character. <A 
certain portion of the medical profession 
also opposed the recognition of the diag- 
nosis, and the opinions of these physicians 
constituted the basis of the denial by the 
press of the truth of the existence of plague. 
The diagnosis had been established in ac- 
cordance with the conceptions of plague as 
determined by the scientific study of the 
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disease in the Orient by Yersin and Haff- 
kine, and by the various plague commis- 
sions which were sent to the Orient by 
various European governments for the 
study of plague; in short, the diagnosis 
was established precisely as it was in 
India, China, Japan, Portugal, Alexan- 
dria, Sydney and Cape Town; and the fact 
that the scientific methods, which in the 
countries quoted are unreservedly accepted 
as trustworthy and reliable, were in San 
Francisco disregarded and ridiculed is a 
sad commentary upon that portion of the 
medical profession which maintained the 
negative attitude. 

Fearing that the State Board of Health 
might quarantine the city and that other 
States might quarantine the city, or even the 
State, to the vast injury of public and com- 
mercial interests, the commercial interests 
of the city solicited the establishment by 
the City Board of Health of a quarantine of 
‘Chinatown,’ the portion of the city oc- 
cupied by the Chinese in which all the 
reported cases had occurred. This request 
was acceded to, and the quarantine was 
established. At the solicitation of the rail- 
way companies, the Marine Hospital Service, 
through its surgeon-general in Washington, 
though against the protest of the surgeon 
stationed at Angel Island, laid a similar 
quarantine against ‘Chinatown.’ The pub- 
lic was given to understand that plague 
was a disease of frightful contagiousness 
and rapid spread, and that this quarantine 
was necessary to prevent the spread of the 
disease through the entire city. The quar- 
antine, though inadequately enforced and 
obviously ineffective, was quite naturally 
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obnoxious to the Chinese residents of the 
quarantined area, and they sought relief in 
the courts. 

In the opinion rendered upon the case, 
Judge Morrow decided the establishment 
and maintenance of the quarantine illegal, 
but marred what was, under the laws, a 
correct decision by the prejudicial and 
unwarranted statement that no cases of 
plague had existed in San Francisco. 
That the quarantine was, in the light of 
our knowledge of plague and in the light 
of the Oriental experiences with the disease, 
an unwarranted and mistaken procedure 
is obvious. As arule plague is not a per- 
sonal infection, it is a house infection ; the 
best evidence of this fact is the statement 
of one of the Huropean commissions that 
about the safest place in Bombay is the 
plague hospital. As a general rule plague 
may be said to become a personal infection 
only when the pneumonic form is prevalent, 
and even under such circumstances the 
sensitiveness of the Bacillus pestis to sun- 
light and desiccation renders the infectious- 
ness of the disease much less than is ob- 
As stated, 
the public in San Francisco had been led to 


served with other infections. 


believe that plague was a disease of fright- 
ful contagiousness; when then the quaran- 
tine was raised, and the Chinese population 
was allowed to go where it chose in the 
light of the aforestated information, the 
disease was expected to spread at once 
through the city. It did, of course, nothing 
of the sort. And naturally the general 
public at once lost confidence in the local 
board of health and in the correctness of 
the diagnosis. 
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Following this date fresh cases occurred 
from time to time, and the occurrence of 
these cases was officially reported by the 
city bacteriologist and by the surgeon of 
the Quarantine Station of the Marine Hos- 
pital Service. The public press then began 
a campaign of personal abuse of Surgeon 
Kinyoun, the quarantine surgeon of the 
Marine Hospital Service, though this officer 
had done nothing but follow his orders and 
obey the law. -Matters dragged on until 
the opening of the State Legislature. In his 
message, his Excellency Governor Gage 
denied the existence of plague in the State 
and passed severe strictures upon the sur- 
A 
motion was then introduced into the Legis- 


geon of the Marine Hospital Service. 


lature requesting the National Government 
to recall surgeon Kinyoun, the implication 
again being that Dr. Kinyoun had exceeded 
his authority, a charge which was entirely 
unfounded, as every other surgeon in the 
service would of necessity have done ex- 
actly as did Dr. Kinyoun. Dr. Kinyoun 
thereupon demanded an investigation of 
the hygienic state of affairs in San Fran- 
cisco. The Treasury Department thereupon 
sent to San Francisco a special committee 
composed of men of international reputa- 
tion as experts in matters of the kind, men 
entirely without connection with the Marine 
Hospital Service, and in fact connected 
with large institutions of public learning. 
The committee consisted of Professor Flex- 
ner, of the University of Pennsylvania, 
Professor Novy, of the University of Michi- 
gan, and Professor Barker, of the University 
of Chicago. 

Upon the advent in San Francisco of 
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these gentlemen, bills were introduced into 
the State Legislature making it a criminal 
offense for any one to report the existence 
of plague without the confirmation of the 
State Board of Health, and prohibiting the 
handling of cultures of the Bacillus pestis as 
prejudicial to the public health; these bills 
were not pushed, and did not pass; they 
are mentioned simply to illustrate the men- 
tal attitude from which they sprang. It had 
been previously charged that the bacteri- 
ologists reporting the cases of plague had 
intentionally infected with the Bacillus 
pestis the bodies of Chinamen dead of 
other causes, in order to bolster up their 
diagnoses ; this absurdly vindictive charge 
is repeated simply to illustrate to what an 
appalling extent of mental and moral error 
prejudice will carry men. The special 
commission spent several weeks in San 
Francisco, saw and studied six cases of 
plague, and presented a report confirming 
the existence of the disease in the city. On 
the receipt of the information of the con- 
tents of this report, a committee of citizens 
went to Washington, and an agreement 
was entered into with the national authori- 
ties, that the city of San Francisco and 
the State of California were to furnish the 
funds wherewith the section of the city 
known as Chinatown was to be cleaned 
and disinfected under the supervision of an 
officer of the Marine Hospital Service, and 
this disinfection is now in progress. 

That the existence of plague in San 
Francisco has been of considerable com- 
mercial loss to the State is without ques- 
tion. That the misfortune of the occurrence 
of plague in San Francisco must, in the 
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nature of things, have been attended with 
some commercial loss is obvious. The men 
who have maintained the existence of the 
disease have the interests of the State as 
closely at heart as have those who have 
opposed the diagnosis ; they differ in their 
convictions as to the best and least injuri- 
ous method of procedure. The men who 
have maintained the existence of plague 
reason thus: Plague is here; clinically, 
‘pathologically and bacteriologically it has 
Under the cir- 


cumstances the best method of procedure, 


been proved to be here. 


the one affording the best protection to the 
public health and the least injury to the 
business interests of the State, is to ac- 
knowledge the truth, undertake energetic 
measures, and clean and disinfect ‘ China- 
town’ in such a manner as to stamp out 
the disease at once. The opposition com- 
prises two sets of men. One set does not 
believe that plague is here, and for them 
there can be no necessity for hygienic 
action. Though honest in their convic- 
tions, it must be insisted on that the ex- 
istence of plague is a matter for scientific 
consideration, and is not within the scope 
of the judgment of business men. The sec- 
ond class realizes that the disease is present, 
but reasons that, as there are so few cases 
and as these are largely confined to Chi- 
nese, the situation is not serious and should 
be concealed in the hope that the disease 
will die out, and that public recognition 
and active hygienic measures should be 
deferred until the conditions become so 
serious that the public health is gravely 
jeopardized. The scientists know that 


there are but few cases, that the general 
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health is not in serious danger, but believe 
it better to stamp out the infection while in 
its infancy, with the attendant small com- 
mercial loss, than to wait, in the hope that 
the disease will die out of its own accord, 
until the situation shall have become very 
serious, with the risk of overwhelming 
commercial losses in the event of a general- 
ization of the infection. 

There can be no question that the first 
course was the correct one. That now, one 
year after the trouble began, the State is 
compelled to do what it all along refused to 
do, undertake the hygienic renovation of 
‘Chinatown,’ isan obvious proof of the cor- 
rectness of the frank and open course. Had 
the Chinese section been promptly and ef- 
fectively cleaned one year ago, the disease 
would have been stamped out at little cost, 
and the episode would have been ere this 
forgotten. Atpresent the pall still hangs 
over California, and there is a general dis- 
trust of her on the part of the other 
States. 
ures will prove effective, and that the State 


We trust that the present meas- 


has escaped the occurrence of a serious epi- 
demic; but this escape will have been 
purely accidental, and in matters like these 
a community has not the right to trust to- 
the fortune of chance. 

Conditions have apparently not been 
favorable to the immediate spread of the dis- 
ease. This is, however, an old experience ; 
in many places and at many times the 
plague has dragged along for a long while, 
only to suddenly flare up into an active 
epidemic. The recent experience in Cape 
Town is a fresh illustration. The plague 


has been present and dragging along in 
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Cape Town for eighteen months; on ac- 
count of the military situation, its effective 
eradication was neglected, and now the dis- 
It is 
this risk which San Francisco has been 


ease has roused into active form. 


running, and this risk no community has 
the right to assume. 


THE DESTRUCTION OF SEA LIONS IN 
CALIFORNIA. 


PROFESSOR WOODWARD’s wholesome address 
on the necessity of verifying theories by the 
observation of facts finds an excellent illustra- 
tion in the sea lion question in California. 
These animals, which have long been prized by 
lovers of nature as one of the great attractions 
of the coast, have fallen into disrepute among 
the fishermen because their presence was sup- 
posed to account for the deterioration of certain 
fishing grounds. So confident was the belief 
in their fish-devouring habits that their des- 
' truction—or at least a great reduction of their 
numbers—was advocated and in part accom- 
plished by the State Commission of Fisheries. 
But it now appears that this belief was without 
substantial foundation. The appeal to fact has 
been made by the critical examination of the 
stomachs of slaughtered sea lions, and it has 
been found by Professor Dyche that the twenty- 
five animals examined had eaten only squids 
and other cephalopods, eschewing fish alto- 
gether. The case is suggestive of the old phil- 
Why is it that a live fish 
adds nothing to the weight of a bucket of water? 


osophieal puzzle : 


and would be amusing but for the sad fact that 
the unfounded theory has already led to the 
killing of many of these graceful creatures. 
The investigation of food-habits by means of 
stomach examination is of far-reaching impor- 
tance. Dr. Merriam, whose letter on sea lions 
we print on another page, is engaged, through 
the Biological Survey, in the most elaborate 
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study of animal foods ever made. For many 
years the stomachs of wild birds and mammals 
have been systematically collected and labor- 
iously studied, to the end that the favorite and 
the occasional foods of each species in each sea- 
son of the year, and in each part of the country, 
may become known. As each group is worked 
up the facts are published by the Department 
of Agriculture, and farmers and legislators are 
thus informed what species may properly be 
regarded as friendly, and what as hostile, to 
the interests of the people. In many instances 
it has been found that popular impressions, 
almost necessarily founded on a comparatively 
small number of facts, are altogether erroneous, 
so that war has been waged on our friends and 


protection given our. enemies. % 


ON THE VITAL ACTIVITY OF THE ENZYMES.* 

In spite of the vast amount of work that 
has been done on the soluble ferments, 
since the discovery of diastase by Kirchoff, 
in 1814, the exact chemical nature of these 
substances is, perhaps, even more of an 
enigma to-day than the nature of albumen 
itself. Indeed, beyond the fact that the 
enzymes, or at least the greater number of 
them, are albuminous, that they probably 
belong to the group of nucleo-proteids and 
that they contain phosphorus, and probably 
iron, in addition to carbon, hydrogen, 
oxygen and nitrogen, we know but little 
more concerning their exact chemical com- 
position than was known to Payen and 

* In slightly different form this paper was read be- 
fore the Cincinnati Section of the American Chemical 
Society, December 15, 1900. 

Many of the biological memoirs referred to in the 
following were inaccessible to the writer in the orig- 
inal. He, therefore, desires to acknowledge his in- 
debtedness to the following authorities: ‘The Solu- 
ble Ferments and Fermentation,’ Green ; ‘ Die Fer- 
mente und Ihre Wirkungen,’ Oppenheimer ; ‘ The 


Cel] in Development and Inheritance,’ Wilson ; 


? 
‘Plant Physiology,’ Sachs; ‘Plant Physiology,’ 


Pfeffer; Hueppe’s ‘Principles of Bacteriology,’ Jordan. 
\ 
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Persoz in 1833, or to Bussy, when in 1840 
he wrote that up to that time it had not 
been possible for him to obtain myrosin 
in crystalline condition. Apart from this 
uncertainty respecting their chemical com- 
position, however, there has been a grow- 
ing conviction in the minds of many most 
familiar with the peculiar and remarkable 
properties of these substances, that in the 
soluble ferments we have to deal with cer- 
tain subtle and peculiar activities similar 
to those manifested by the living organism 
itself. The idea that the enzymes retain at 
least some vestiges of the original activity 
of the cell or organ of which they once 
formed a part is one that has appeared 
again and again in the scientific litera- 
ture of the last twenty years with a curi- 
ous persistency and under almost as 
many different guises as the proteid mole- 
cule itself is supposed toassume. According 
to Loew,* who was probably the first to ad- 
vance any ideas of this kind, the enzymes 
are to be regarded as active or labile proteids 
or peptones, the activity of which is probably 
traceable to the presence of amido and al- 
dehyde groups in the molecule, and whose 
instability isin some way connected with 
various molecular rearrangements involvy- 
ing these groups. He has also pointed out 
that many of the so-called. protoplasmic 
poisons are just such substances as are 
known toreadily attack amido and alde- 
hyde groups in organic molecules, and 
it was in this connection that Loew first 
called attention to the silver reduction test 
as a means of distinguishing between ac- 
tive and inactive ferments and dead and 
living protoplasm. According to Loewy 
the conversion of the albumin of living 
into that of dead protoplasm presents a re- 
markable analogy to the transformation of 
an unstable substance into its stable modi- 

* Pfliiger’s Archiv., 27 (1882), 203, and'36 (1885), 
170. 

{Pfltig. A., 65, 249, 1897. 
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fication. Such a transformation, for ex- 
ample, as is met with in the change of the 
yellow iodide of mercury into the more per- 
manent red variety of this compound. 

In the same way Medwedew,* like Loew, 
has found it necessary to assume that cer- 
tain of the enzymes at least possess a re- 
siduum, as it were, of the vital forces of 
the living cell; and finally Armand (sautier 7 
has gone even further in his assumptions 
and has taken the extreme view that the 
enzymes are to be regarded as dissolved cells, 
and that in addition to their other remark- 
able properties, they possess in common 
with other cells the power of assimilation 
and reproduction. Remarkable and sug- 
gestive as these ideas certainly are, they do 
not seem to have met with anything like 
general acceptance at the hands of biolo- 
gists; indeed, in certain quarters, at least, 
they have encountered a very vigorous and 
decided opposition, and by some have been 
pronounced as far too vague to constitute 
even a satisfactory working hypothesis.t 
Apart from the fairness and justice of this 
criticism, there can be no doubt that, 
in his earlier work upon this subject, at 
least, Loew was inclined to lay too much 
stress on the silver reduction test as the 
basis of a sharp and accurate distinction 
between active (living) and iactive (dead) 
proteid; and while the terms splinters of 
protoplasm and dissolved cells may appeal very 
strongly to the poetical side of our nature, 
it cannot be denied that they are far too 
hazy to express with any sharpness of 
definition a scientific truth. 

On the other hand, it would seem to the 
layman, particularly if he happen to be a 
chemist, that the whole trend of modern 
biology, until very recently at least, has 
been toward form rather than substance, 
and that all of the efforts of the biologist to 

* Pfliig. A. 65, 249, 1897. 


+See Effront, ‘Les Diastases.’ 
+See Pfeffer’s ‘ Plant Physiology,’ 67, 69, 1900. 
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account for vital phenomena have been 
directed to the vital mechanism to the ex- 
clusion of the material substratum. 
Indeed, it is not an uncommon thing to 
see the argument advanced that on account 
of their instability we can never hope to 
learn very much concerning the chemistry 
of those substances entering immediately 
into the composition of the living cell, for 
the reason that any attempt at their isola- 
tion from the cell contents at once results in 
their decomposition or permanent altera- 
tion. And yet the fact remains that even 
now at least fifty apparently distinct and 
different substances are known apart from, 
and independent of, the cell, which, in addi- 
tion to some peculiar and characteristic 
property, such as the power to convert 
starch into sugar or split a fat into glycerin 
anda fatty acid, possess many of the more 
general properties and activities of the cell 
itself. These substances are the soluble fer- 
ments. In two very recent communica- 
tions on the subject Bokorny* has given 
us some additional evidence of the sensi- 
tiveness of the enzymes and some additional 
reasons for believing in the inherent simi- 
larity between these substances and proto- 
plasm. According to Bokorny, the sensi- 
tiveness of the ferments and their general 
similarity to protoplasm are to be observed 
in their conduct towards heat, light and 
the protoplasmic poisons.. He therefore 
reaches the conclusion that the enzymes are 
substances similar to protoplasmic albumen, 
and that in all probability the two are only 
to be distinguished by the fact that the 
enzymes are wanting in organization. As 
the result of some recent work on certain 
aspects of enzyme action, the writer has 
been brought to see the necessity of these 
or similar conclusions from a somewhat in- 
dependent standpoint ; and, aside from their 
extreme instability and their delicate sensi- 


* Chem. Ztg., 24, 1113-1114, Dec. 19, 1900; Chem. 
Ztg., 25, 1136-1138, Dec. 26, 1900. 
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tiveness to their physical environment and 
to chemical reagents, the conclusion that 
the enzymes are active, in the sense of re- 
taining certain of the vital activities of the 
living cell, would seem to derive consider- 
able support from the following considera- 
tions : 

First, their widespread and 
occurrence in all living things. 

Secondly, their importance and necessity 
in metabolism. 

Thirdly, their mode of origin. 

Finally, in what follows it will be pointed 
out that the ferments exhibit a remarkably 
close analogy to the living non-nucleated 
fragments of the cell. 

Since the discovery of diastase, in 1814, 
a large number of enzymes have been recog- 
nized, and what is of still greater interest 
and physiological significance, a large num- 
ber of them, such as diastase, lipase, tryp- 
sin, etc., etc., have been found in both the 
vegetable and the animal organism, and, for 
that matter, in nearly every living cell. 
By means of diastase, starch is rendered 
available as a food-stuff both to the animal 
and to the plant. Trypsin occurs not only 
in the digestive fluids of the intestines, but is 
also found in the pineapple and the leaves 
and sap of the Carica papaya. The fat-split- 
ting enzyme has been found not only in 
the pancreatic secretion, but also in the 
blood and liver and in nearly every organ 
and tissue of the hog. Its presence also 
has been proved in many seeds and seed- 
lings. Myrosin, the mustard ferment, is 
found not only in the many species and 
varieties of Cruciferze, but in many other 
natural orders of plants as well. Emulsin 
is another enzyme of the widest distribu- 
tion in the vegetable kingdom. It has been 
aptly said, therefore, concerning the occur- 
rence of the enzymes, that ‘ wherever life 
exists there also occurs the enzyme.’ ‘The 
one is the inseparable companion of the 
other. It is in connection with growth 
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and metabolism that the importance of 
the soluble ferments to the vital econ- 
omy is seen to the greatest advantage. 
According to Thompson,* ‘The power of 
growth, of adding to itself substance of the 
same nature as itself, is the real mystery of 
living matter.”’ So far as is known at 
present, it is mainly with growth that the 
enzymes areconcerned. Asa general thing 


they effect those changes which have to do ~ 


with nutrition, 7. ¢., with the digestion and 
assimilation of food on the part of the or- 
ganism. Asarule the enzymes bring about 
hydrolytic cleavages, the net result of which 
is to transform insoluble and non-absorb- 
able reserve or food materials into absorb- 
able and assimilable form. The transfor- 
mation of starch into sugar, the change of 
inulin into levulose and that of cellulose 
into glucose, the hydrolysis of fats and the 
conversion of albumen into peptone, are all 
important and interesting examples of en- 
zyme action. That the enzymes can also 
effect certain polymerizations and syntheses 
seems scarcely to admit any longer of a 
reasonable doubt; indeed, it seems not im- 
probable, in the light of our present knowl- 
edge, that many changes hitherto looked 
upon as resulting from the vital activity of 
the living cell itself may in reality be ac- 
complished through the instrumentality of 
aferment.+ Indeed it has been found that 
the soluble ferments stand in the closest pos- 
sible relation to the vital activities of the 
animal and the plant. For example, Ma- 
quene { has recently pointed out that the 
predominating, if not the only, role in the 
conservation and development of seeds 
must be attributed to the enzymes, and that 

*The Study of Animal Life,’ J. A. Thompson, 
p. 138. 

{See the work of Croft Hill ‘ Reversible Zymohy- 
drolysis.’—Jour. Chem. Soc., London (1898), Trans., 
634. Also, the work of Kastle and Loevenhart on the 
Synthesis of etheyl butyrate by lipase.—Am. Chem. 
Jour., XXIV., 491-525. 

{ Ann. Agron., 1900, 26, 321-332. 
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the causes which retard the alteration and 
activity of the enzymes tend to maintain the 
germinating powers of seeds, and that, when 
preserved under conditions favorable to the 
enzymes remaining inactive, seeds may be 
kept indefinitely. 

In this connection Sachs* long ago 
pointed out that the so-called dormant 
periods of seeds and buds are probably in- 
tervals during which the necessary ferments 
are being produced in the cell. The vital 
relation of the enzyme to the living cell is 
also indicated by the fact that the ferment 
is often produced by the cell to meet some 
new necessity arising from a change in ex- 
ternal conditions or environment. For ex- 
ample, it has been found that the molds 
produce no diastatic or proteolytic enzymes 
so long as they are freely supplied with 
sugar. When cultivated on an albuminous 
medium, however, they speedily develop a 
proteolytic enzyme and on starch they soon 
produce diastase, and in the same connec- 
tion Bernard has observed that the larva 
of one of the common flies, Musca lucilia, 
contains a large amount of glycogen, but 
no diastase. As soon as the larva passes 
into the chrysalis stage, however, where the 
glycogen is required, a diastatic ferment at 
once makes its appearance. 

Apart from the production of several of 
the enzymes from their corresponding 
zymogens by the action of dilute acids, no 
enzyme has ever been produced outside of 
the living cell. In this connection it will 
be recalled that the zymogens are the 
mother substances of the ferments and 
that they in turn have never been produced 
outside of the living cell. In the light of 
these facts, the mode of origin of the fer- 
ments becomes a matter of considerable in- 
terest and importance. It has been proved 
that just as the nucleus and cytoplasm both 
participate in the formation of new cells by 
cell-division, so also both participate in the 

* Sach’s ‘ Plant Physiology,’ 1887, p. 352. 
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formation of the zymogen granules, and 
that these, in turn, ultimately give rise to 
the soluble ferments. In this connection, 
it might be well to recall the interesting 
histological investigations of Heidenhain 
on the pancreas of the dog during the dif- 
ferent phases of nutrition. In the case of 
a dog that had been fasting for a little over 
one day, each cell of this gland was seen to 
consist of two zones. The inner zone, 
abutting on the lumen of the alveolus, was 
observed to be much the larger of the two 
and to be thickly studded with fine gran- 
ules, while the outer one, towards the 
basement membrane, was narrow and its 
substance clear and homogeneous. The 
nucleus of the cell was observed to be 
considerably shrunken and corrugated 
and to lie at the border of the two zones. 
In a pancreas of another dog, that had 
been killed during full intestinal digestion, 
the same two zones were visible. The in- 
ner granular zone, however, was much con- 
tracted and the granules much less numer- 
ous, whereas the outer hyaline zone was 
much wider. The cell, as a whole, had 
become smaller, the nucleus had regained 
its spherical shape and was situated near 
the center of the cell. These changes in 
the cells were observed to repeat themselves 
during the several phases of digestion. In 
the same manner other observers have been 
able to demonstrate a close connection 
between the degree of granularity of the 
cell and the amount of enzyme secreted. 
In studying the secretion of diastase by 
the scutellar epithelium of germinating 
barley, Brown and Morris were able to de- 
termine that when the secretion of diastase 
had ceased the marked granularity of the 
cells had also disappeared, and, what was 
even more remarkable, the nucleus of the 
cell had disappeared also. It would seem, 
therefore, that for each enzyme there exists 
in the gland cell a distinct antecedent sub- 
stance or zymogen, ready to be transformed 
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into the ferment the moment the latter is 
required. That these zymogens are not 
enzymes has been.proved by Langley, for 
pepsin at least, in the most masterly and 
convincing manner ; and the same thing has 
been shown for other zymogens by other 
equally competent observers. 

The most important histological studies 
on the formation of the zymogens have 
been made by Macallum. By employing 
nuclear stains he was able to make out that 
during the formation of the zymogen a part 
of the chromatin of the nucleus was extruded 
into the cytoplasm of the cell in the form of 
a substance which he calls prozymogen. 
On coming into the cytoplasm it unites 
with some component thereof, as the result 
of which combination the granules of 
zymogen are produced. These granules 
were observed to gradually increase in size, 
apparently at the expense of some sub- 
stance in the cytoplasmic portion of the cell. 
It will be observed that Macallum’s view 
of the formation of the zymogen granules 
enables us to understand the shrinking and 
disintegration of the nucleus during secre- 
tion. It should be borne in mind, however, 
that in the formation of the mother sub- 
stance of the ferment both nucleus and 
cytoplasm supply their quota. 

This view of the formation of the zymo- 
gens strongly supports the conclusion that 
the enzymes retain a part, at least, of 
the original activity of the living proto- 
plasm. In the formation of a new cell or 
an individual, the cell nucleus and the 
cytoplasm, of either the same or different 
cells, are involved. We have just seen, 
however, that in the production of the 
zymogen granules both the nucleus and 
cytoplasm participate. If, therefore, we 
look upon the cell nucleus as the formative 
and directive force in the one case, it would 
seem logical to so regard it in the other, 
the only difference being, that while upon 
the one hand its energies go to the forma- 
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tion of a new cell, on the other, they are 
‘consumed in the synthesis of an exceed- 
ingly active compound. So that scrutinize 
the matter as carefully as we may, we are 
able to see no break or discontinuity any- 
where between protoplasmic activity on the 
one hand and the activity of the enzyme 
upon the other, and, originating as they do, 
it would be very strange indeed if the 
enzymes were found to be inactive sub- 
stances. In this connection Langley’s view 
on the relation of pepsin to the gland cells 
is highly suggestive. He says, I conceive 
the matter thus: “‘The protoplasm of the 
gland cells does not at one swoop form 
zymogen as it occurs immediately previous 
to its conversion into pepsin, but forms cer- 
tain intermediate bodies in which the zymo- 
gen radicles become more and more isolated. 
Since the zymogen contains the radicle of 
the ferment, the ferment will be obtained 
with greater difficulty from the imperfectly 
elaborated zymogen, 7. ¢., aS we ascend 
from the final meso state to protoplasm, the 
ferment will be split off less and less readily. 
The last traces of the ferment, then, which 
are obtained by repeated extractions, I take 
it, arise from substances which are on the 
way to be converted into zymogen.’’* From 
such clear and beautiful reasoning it is but 
a short and logical step to the modern view 
of Reynolds Green,} who sees in the power 
to produce fermentation a fundamental in- 
herent property of protoplasm; and who 
sees in the secretion of a particular enzyme 
‘a mark of differentiation within the living 
substance, just as in the slow movements 
of amceboid protoplasm we recognize some- 
thing which in the higher and more differ- 
entiated organism appears as the contrac- 
tion of muscular fiber.’ 

The general conduct of the enzymes is 


* «The Soluble Ferments and Fermentation,’ Green, 
p. 384. 

} ‘The Soluble Ferments and Fermentation,’ Green, 
p. 371. 
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such, therefore, that if, in addition to their 
other properties, we could invest them with 
morphological characteristics and with the 
power of growth and reproduction, even the 
most conservative would, I take it, be in- 
clined to place the soluble ferments in the 
category of living things. If they possess 
morphological characteristics, however, 
these are beyond the reach of the highest 
magnifying powers in our possession to-day; 
and while the enzymes exhibit certain recu- 
perative tendencies,* they have never been 
made apart from the zymogen granules or 
the living cell, and while in perfectly dry 
condition they are fairly stable under ordi- 
nary conditions, their solutions speedily de- 
teriorate, and only in a very few instances 
has there been observed any spontaneous 


*The tendency on the part of the enzymes to re- 
gain their activity after they have once lost it, for any 
cause, is very suggestive in the light of these consid- 
erations. Bussy in his investigation of myrosin long 
ago pointed out that after the activity of this ferment 
had been destroyed by small amounts of ether or weak 
acids it regained the same by remaining in contact 
with water for 24 to 48 hours.—Liebig’s Ann., 34 
(1840), 227. : 

In like manner Bokorny has found that a 0.01-per- 
cent. solution of formaldehyd renders malt diastase 
inactive for 24 hours without destroying the enzyme 
altogether.— Chem. Ztg., 24, 1113-1114, 19/12, 1900. 

Quite recently Hanriot has observed that serum 
lipase is rendered inactive by small amounts of free 
acid. After neutralization, however, the ferment re- 
gains its activity. He concludes, therefore. that the 
acids first combine with the enzyme to produce sub- 
stances no longer capable of hydrolyzing fats, and 
that upon neutralization these compounds are de- 
composed and the ferment regenerated.—C. R., 132, 
146-149. 

In this connection it is further interesting to note 
that by treatment with caustic potash Scholl was able 
to partially restore to blood serum the antiseptic 
powers which it had lost as the result of heating. At 
present the germicidal property of serum is believed 
to bezymotic. Hueppe’s ‘ Principles of Bacteriology.’ 
—Jordan, p. 86. 

It is further interesting to note in this connection 
also that during life protoplasm shows a faintly 
alkaline reaction. Hammarstan’s ‘Physiol. Chem.’ 
Also ‘ Lehrbuch der Physiol. Chem.’ Neumeister. 
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increase in the activity of such solutions. 
Outside of the living cell, therefore, these 
substances do not seem to be able to grow 
or to reproduce. 

Tn this connection it has occurred to the 
writer that the enzymes sustain about the 
same relation to the living cell as do the 
non-nucleated cell fragments. It has been 
proved as the result of numerous observa- 
tions that, if a unicellular organism be 
subdivided by mechanical means, each frag- 
ment thereof will still manifest vital ac- 
tivity. To the biologist, all these frag- 
ments are alive and yet their ultimate fate 
may be very different. Those that are 
nucleated have been found to have the 
power of completely repairing their injuries 
and ultimately develop into complete cells 
again and reproduce by cell-division. On 
the other hand, while the non-nucleated 
fragments frequently retain their vitality 
for days, for example, non-nucleated frag- 
ments of the amceba have been known to 
live for fourteen days, they ultimately per- 
ish. In some cases the non-nucleated frag- 
ments may even heal their wounds and 
engulf food particles ; the latter, however, 
remain undigested and the fragment ulti- 
mately dies without reproduction. In this 
connection Verworn has pointed out that a 
nuclear fragment entirely devoid of cyto- 
plasm can no more regenerate the entire 
cell than can the non-nucleated cytoplasm 
alone. He is, therefore, of the opinion that 
the formative energy of the cell cannot 
derive from either the nucleus or cytoplasm 
alone, but from both. To him the cell it- 
self, and not merely the nucleus, is the vital 
unit, the activities of which are contributed 
to, in part at least, by both the nucleus and 
the cytoplasm ,and that numerous exchanges 
of material actually go on between them is 
supported by the most trustworthy histo- 
logical evidence of the present day. We 
see thus that in the formation of a new cell, 
whether by the natural repair of a cell 
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fragment or by the usual process of repro- 
duction, both the cell nucleus and the cyto- 
plasm are concerned. It has also been 
shown, however, that both the nucleus and 
the cytoplasm are concerned in the produc- 
tion of the zymogens and ultimately of the 
It would seem, therefore, that 
the enzyme and non-nucleated cell frag- 
ments stand in essentially the same relation 
to the living ‘cell. Both originate in much 
the same manner, both lack the power of 
growth and reproduction, and yet both ex- 
hibit certain vital activities. Would it be 
far from the truth, therefore, to look upon 
the enzyme as the chemical basis of life? 
J. H. Kastie. 


STATE COLLEGE OF KENTUCKY, 
LEXINGTON. 


THE PROGRESS MADE IN ENGINEERING 
DURING THE NINETEENTH 
CENTURY. * 

Tue progress made in engineering during 
the nineteenth century, on the one hand, 
furnishes in itself a reminder of its ultimate 
dependence upon mathematics and the sci- 
ences, and, on the other hand, it attests the 
fact that its great and growing inspiration 
has been the welfare of all the civilized 
world. A hundred years ago but little of 
engineering worth or prominence was in 
existence; so little, comparatively, that a 
glance at contrasting conditions then and 
now ‘will reveal striking differences. 

A century ago traveling in its highest 
development was limited on land to the 
horse and coach, covering perhaps a weari- 
some fifty miles in a day; now a day’s 
travel is eight hundred miles. Then, a trip 
from New York City to Philadelphia con- 
sumed as much time and occasioned more 
fatigue than one from New York to St. 
Louis now; or a journey then from New 
York to St. Louis consumed the greater 


* Read before the Academy of Science of St. Louis 
on February 18, 1901. 
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part of a month at best and was considered 
a greater hardship than a journey to India 
or China now. ‘Then, the wind furnished 
the sole motive power for the ships of the 
ocean, and a voyage took as many weeks as 
now it does days. A hundred years ago 
the great canals were not built (one making 
the route to India as short as was formerly 
the distance to the half-way point—the 
Cape of Good Hope); nor monolithic light- 
houses erected along the coasts for the safety 
of ocean voyagers. Then a building three 
stories in height was unusual; now a six- 
teen-story building isnot uncommon. The 
century has seen. the chaise give place to 
the horse-car and this to the cable, and 
finally the electric car with its speedy ser- 
vice brings the office within easy reach of 
the suburban residence. 

The military engineer, while still trained 
and ready to engage in the fiercest shock 
of battle, has also developed plans of hasty 
works to accelerate transportation and the 
march, to make practicable the temporary 
entrenchments of the battlefield or the 
more permanent works of encampment and 
the siege ; and he has perfected to a high 
degree the many stupendous works of per- 
manent fortification and defense. While 
in the preceding century architecture was 
considered a branch of engineering,* yet 
in the century just closed they have been 
definitely divorced. 

The mine engineer has developed 
methods and perfected details, until the 
total yield of mineral wealth now each 
year exceeds a thousand millions of dollars, 
while a hundred years ago it was but a 
modicum. Copper has been needed for 
electric purposes and the arts, and he has 
driven adits and shafts, drifts and tunnels, 
until some regions are honeycombed in the 
search for the metal to depths exceeding a 
mile. The same watchful enterprise char- 


* Vide ‘Science des ingenieurs,’ Belidor, Paris, 
1729. 
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acterizes the search for other metals. But 
by far the most important products of the 
mine are coal, devoting over seven hundred 
million tons a year to the countless uses of 
commercial and industrial life, and more 
than seventy million tons per annum of 
iron and steel, whose services in the cen- 
tury’s developments are preeminent. 

The marine engineer has developed not 
only the speed of ocean vessels as noted, 
but their safety and size as well, develop- 
ing a marvel of steel construction that will 
contain the lading of a score of barks of a 
hundred years ago and carry a small city 
of people across the seas with a safety all 
but perfect. Less than a hundred years 
ago the first successful steamboat was built, 
of 4 H. P. and steaming at a rate of seven 
miles per hour; now the tonnage of our 
great steamships reaches 16,000, with a 
H. P. of 37,000,a length of more than 
seven hundred feet and a speed of twenty- 
seven miles per hour, while some military 
steamboats attain an hourly speed exceed- 
ing forty miles. A century ago the ton- 
nage of steamships was naught; now this 
yearly addition to the commerce of the 
world is more than two million tons. Since 
the days of the Clermont and the Savannah, 
the marine engineer has been applying new 
discoveries and evolving improvements, 
slowly at first and then with increasing 
success, until the perfected steel giants of 
to-day cost about four million dollars each, 
instead of twelve thousand dollars for the 
sailing vessel of a century ago. And now 
there are more than fourteen thousand 
steamships in the world aggregating nearly 
twenty million tons register—a great 
world’s fleet that, steaming abreast, would 
cover a width of a hundred miles. 

The electrical engineer, within the latter 
portion of the century, has developed a field 
felt in all phases of practical progress, rang- 
ing from the inauguration of the telegraph 
of the mid-century and the submarine cable 
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of about forty years ago to the enormous 
electric stations, furnishing power for 
our expanding industries, turning night 
into day in our cities and making prac- 
ticable the great development in electric 
traffic in urban districts, electric elevators 
in our stores and electric apparatus of in- 
finite variety everywhere to minister to our 
needs and comforts. Through the electric 
transmission of power has a vast field of 
industry been opened. Through all the 
ages had great water power been useless 
because of its remoteness, until the develop- 
ment of electric machinery, suited to the 
purpose, made practicable the transmission 
of power, twenty, thirty, forty miles, with 
much greater distances in prospect. As 
indications of the inevitable result, witness 
the busy life in the new cotton mills of the 
Piedmont regions of the Southern States, or 
the quickened industries of the Pacific 
Coast. 

The mechanical engineer had invented the 
steam engine before the beginning of the 
century just closed, but its development 
was crude, as shown by the winding and 
pumping engines, the sun and planet, and 
beam engines placed in South Kensington 
Museum to illustrate the practice of that 
day, engines which were then considered 
unusual if they developed one two-hun- 
dredth part of the power of engines of to- 
day; while the total for the world is now 
not far from seventy million horse-power, 
which is greater than the aggregate physical 
power of the total population of the world, 
even were it possible to exert this power 
without cessation. And the engine is only 
one instance of the unparalleled advance; 
we should also mention such inventions 
and developments as the cotton-gin and 
cotton-bailing machinery, the gas and oil 
engines, the harvester, the sewing machine, 
the hydraulic press and other hydraulic 
machinery, the steam-hammer, and count- 
less other labor-savying, epoch-marking ma- 
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chines of wide import and far-reaching 
significance, like the printing press, capable 
now of printing, folding and counting 1,600 
eight-page newspapers per minute, where 
the hand-press a century ago could make 
not more than four or five impressions in 


-the same length of time. 


The metallurgical engineer has added his 
full share to the increased productive ca- 
pacity of the world. A hundred years ago 
only a pitiful modicum of iron and steel 
was produced, and this with great expense 
and almost infinite pains. The blast fur- 
naces then were about one-half their pres- 
ent diameter and one-third the height, pro- 
ducing perhaps five thousand tons per an- 
num, where furnaces now will produce 
thirty to forty times that amount. Wrought 
iron was produced by the Bloomery, Cata- 
lan or other crude direct processes, or by 
the direct open-hearth fineries of Sweden or 
Wales ; and steel by the Catalan, cementa- 
tion or crucible steel processes, likewise 
very expensive and slow. At the present 
day we have, for the production of pig iron, 
blast furnaces a hundred feet high, costing. 
seven hundred thousand dollars each ; and 
for the finished product we have the pud- 
dling furnace (first introduced by Cort 
close to the end of the eighteenth century), 
producing malleable iron, and the Siemens 
open-hearth and the Bessemer processes 
(developments of the last half-century) for 
the production of steel. These last two in- 
ventions mark the greatest advance ever 
made in metallurgical processes, and have 
made possible the wide range in construc- 
tion in steel in all the various branches of 
engineering. Figures are wanting to give 
the quantity of steel produced a century 
ago. It could not have exceeded a hun- 
dred thousand tons, for fifty years ago Shef- 
field, then the great steel-producing city of 
the world, manufactured about fifty thou- 
sand tons per year; and the cost of crucible 
steel, made from Swedish iron, worth sey- 
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enty dollars, was two hundred and fifty dol- 
lars per ton. Now steel is produced at less 
than thirty dollars; single steel firms pro- 
duce millions of tons each year, and the 
annual product of the world is nearly thirty 
million tons. To show the great growth of 
this interest, Sir Henry Bessemer illustrated 
the total production of Bessemer steel of 
the world by saying that if the product of a 
single month were made into a solid shaft 
of one hundred feet diameter it would reach 
557 feet high. This illustration of the 
world’s production eight years ago is now 
equally applicable to the United States 
alone, nor does it include the production of 
open-hearth steel, or wrought or pig iron, 
the total for the world approaching eighty 
million tons annually. There is hardly 
any personal, municipal or corporate life, 
or hardly an enterprise of war or peace, 
that has not more or less closely connected 
with its development the use of this re- 
markable engineering material. 

In the domain of the civil engineer prog- 
ress is none the less marked. Within a 
score of years there has been developed the 
tall office and other buildings of the steel 
skeleton type, where the engineer has had 
to so design the steel frame that it will 
support sixteen, eighteen or twenty stories, 
crowded with busy life and industry, as 
well as to bear the weight of the walls and 
the great wind pressures that such high 
buildings sometimes must sustain; and not 
only this, but he has so considered and con- 
trolled methods and materials in the design 
and in protecting this all-important steel 
skeleton from fire that the occupants are 
safer in them than in the older style of 
building. Steel bridges have had a longer 
reign, though less than forty years ago it 
was considered a very remarkable feat to 
build an iron bridge whose length of span 
was 320 feet. Thirty years ago the magni- 
ficent steel-arch bridge of our own city, 
consisting of three spans, with the central 
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one 520 feet in length, was erected by Cap- 
tain Eads. Twenty years ago the Brooklyn 
suspension bridge, of 1,600 feet length of 
span, was being constructed. Ten years 
ago the great cantilever bridge across the 
Firth of Fourth was built, containing two 
spans of 1,710 feet each. And now there are 
plans, perfectly practicable, for a suspension 
span of 3,200 feet, to carry eight railway 
tracks across New York harbor and to weigh 
between sixty and seventy thousand tons. 
In railway affairs the engineer has perfected 
the problems of transportation as we have 
seen, until the total mileage of the century 
is great enough to girdle the world fourteen 
times. In questions of water supply and 
sewage all our cities provide systems as a 
necessity, where a hundred years ago they 
were the luxuries of the very few, and woe- 
fully inadequate at that ; and the engineer 
and the biologist have been colaborers in 
developing successful methods of prevent- 
ing danger of contagion from these public 
utilities. Harbors’and docks have been 
constructed and improved consonant to the 
spirit of the age. Foundations for great 
bridges and towering buildings are carried 
to depths requiring methods and inventions 
of particular resourcefulness, including the 
famous pneumatic processes. The develop- 
ment of hydraulic principles has made pos- 
sible a varied series of achievements of far- 
reaching significance. Irrigation enter- 
prise, which had been dead for centuries in 
its ancient home and was dormant even in 
India, has spread over the arid regions of 
the globe and is making oases of the waste 
places of the earth. In only two-thirds of 
the year one of the small canals of the cen- 
tury transports merchandise of a greater 
value than have the imports of China, for 
which the great world powers are so stren- 
uously alert. The construction of the pro- 
posed canal from ocean to ocean across 
Central America will be a stupendous 
undertaking ; humanity has never ceased to 
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marvel because of the great pyramids, and 
they have always been considered one of 
the wonders of the world; but, reckoned at 
the present cost of masonry, a dozen such 
pyramids could be built for the expense in- 
involved in the Nicaragua Canal. And 
when it shall be built the engineer may 
well improve the great waterways of the 
interior and build fleets of steel barges 
that can withstand the sea, so that our 
products can be sent without tranship- 
ment from our inland cities to the western 
coasts of the Americas. Another product 
of the century of significant import is Port- 
land cement. With the aid of the chemist 
this material has been so improved and 
made accessible that now the artificial 
stone made from it is most widely used and 
is superior to most natural ones. Further- 
more there is the unequivocal indication 
that, in combination with the all-important 
steel, many classes of structures of superior 
characteristics will be designed. Already 
there have been built many steel and con- 
erete bridges which are a hundred feet in 
span and more, and for the Memorial 
Bridge at Washington, maximum spans of 
this construction are planned to be 192 feet 
each in length ; while the engineer who de- 
signed it considered perfectly practicable 
an alternative plan of similar arches 283 
feet in length. Arches of such majestic 
span are among the imminent constructions 
of the engineer. 

A half-century ago Macaulay said, 
“Those projects which abridge distance 
have done most for the civilization and 
happiness of our species.”” And yet, since 
then, transportation facilities have in- 
creased many-fold, the first ocean cable 
had not been laid, nor was the telephone 
in use, nor other distance-annihilating in- 
ventions made. The attainment of results 
both definite and valuable has been in con- 
stantly accelerating ratios through all the 
broad field of endeavor which marks the 
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domain of the engineer, viz., the ‘ direc- 
tion of the great sources of power’ and the 
development of the boundless resources of 
materials in nature to the use and conven- 
ience of mankind. The effect and value of 
this art pervade all lines of human inter- 
est and of contact, whether following 
Macaulay’s idea of potentially bringing 
peoples nearer together or in the way 
(largely developed since his day) of ren- 
dering it possible to make life more 
thorough and intense by the concentration 
of power and of effort in great centers of 
activity, which is made possible by engi- 
neering structures and developments such 
as the towering office and industrial build- 
ings of the last score of years; the tremen- 
dous concentrated power in steam and 
electric machinery of the present; the 
penetrating circulation of life-bringing, 
waste-removing water, ministering to our 
cities as does the blood to the body ; and 
other examples of almost infinite variety 
which would cause amazement were they 
not so common now. 

The glory and the power of the civiliza- 
tion of to-day result from the concentration 
of forces, both human and material, com- 
manding the resourcefulness of mankind, 
applying the principles and discoveries of 
pure science, and developing the resources 
of nature for this purpose ; and such is the 
degree of successful adaptation already 
reached, that the span of life of man poten- 
tially surpasses the millennial existences of 
legendary times. ‘Better fifty years of 
Europe than a cycle of Cathay.’ And the 
crowning glory of the measure of achieve- 
ment thus far reached is that its inspiration 
is the welfare of the race. 

J. L. Van Onnum. 

WASHINGTON UNIVERSITY. 


MONAURAL LOCALIZATION OF SOUND. 
In the Psychological Review for May, 1901, 
occurs a detailed account of an investiga- 
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tion conducted by Dr. Warner Fite and 
the present writer upon the capacities of 
auditory localization in a man totally deaf 
in one ear. The readers of SclENCE may 
be interested in a brief statement of the 
essential facts observed. 

The subject of the experiments is a man 
of thirty, who lost his hearing in one ear 
during early childhood, as the result of 
scarlet fever. The present symptoms, as 
reported by expert clinical test, indicate 
total nerve- deafness and consequently lesion 
of the labyrinth. The drum membrane 
was originally destroyed by ulceration of 
the middle ear and a scar has now replaced 
it. The precise condition of the bones of 
the middle ear cannot be determined. The 
malleus appears to be intact. The uninjured 
ear is decidedly more acute than the aver- 
age, but in no such degree as would war- 
rant the term hyperesthetic. 

Without entering into details, the appa- 
ratus employed in the experiments may be 
described as consisting of a mechanical 
device, whereby noises and tones may be 
given in various directions and ata constant 
distance from the subject’s ear. The ar- 
rangement permits the exact registration, 
in connection with the surface of an imagi- 
nary sphere, of each location from which a 
sound is given. The instrument permits 
all the adjustments to be made noiselessly, 
so that the subject, who keeps his eyes 
closed during the experimentation, receives 
no suggestion whatever of the direction 
from which the sound proceeds. The stimuli 
used consisted of tuning fork tones, the 
tones of a Galton whistle and the snapping 
sound made by sending an electric current 
through a telephone. The tones of the 
forks are practically pure. The notes of 
the whistle are more complex and the noise 
of the telephone is highly complex, contain- 
ing a large number of partial tones. 

Tt will facilitate a succinet statement of 
the results to imagine the subject seated in 
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the center of a large clock dial placed hori- 
zontally. The figure twelve is directly in 
front, the figure six behind, three is oppo- 
site the right ear and nine opposite the left 
ear, which is deaf. The sounds of which 
we shall speak first are given at the height 
of the ear. 

Pure tones are almost, if not wholly, un- 
localized by this subject. Often he can 
assign no position whatever to such tones, 
and, when he does hazard a location, the 
percentage and character of error show that 
the process is extremely inaccurate. On 
the other hand, complex sounds are local- 
ized with an accuracy which follows closely 
the number and audible nature of the par- 
tial tones they contain. The one exception 
to this is the region lying between eight and 
ten on the face of our illustrative dial. 
This is the region immediately opposite the 
deaf ear. To offset this defect the discrim- 
ination between positions immediately in ~ 
front and those directly behind is superior 
to that of normal persons, for whom this 
distinction is notoriously uncertain. For 
the remaining regions, from ten toward the 
right around to eight, the localizations are 
only slightly inferior to those of normal in- 
dividuals. Occasional confusions of the 
right and left hemispheres occur, which are 
almost unknown to binaural hearing. But 
in general, both as regards the character of 
the error and as regards the amount, the 
localizations are surprisingly like those of 
the binaural type. 

In normal persons the localization of 
sounds is commonly supposed to depend 
upon the differences in the stimulations 
reaching the two ears. These differences 
are describable as partly differences in in- 
tensity and partly differences in quality. 
Thus, a sound opposite the right ear, for 
example, stimulates that ear more intensely 
than it does the left ear, and, if it be a com- 
plex sound, more of its component over- 
tones will be noticeable to the right ear 
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than to the left, so that qualitatively it will 
be perceived as different from the same 
sound when heard directly in front. In 
the case of monaural hearing it is clear that 
the intensity of a sound can afford only the 
most ambiguous information. An apparent 
change in intensity in such a case may 
mean change of distance, change of direc- 
tion, change of actual intensity or some 
combination of these alternatives. But the 
single ear is by no means so helpless as re- 
gards the detection of qualitative differ- 
ences due to changes of direction. Our 
subject himself connected his capacity to 
localize sounds with this noticed change in 
quality. His results show that (although 
in every case he remained ignorant of his 
success or failure during the experimenta- 
tion) he possessed to begin with a relatively 
accurate auditory orientation on the basis 
of these qualitative peculiarities of sounds 
due to their direction, and, furthermore, 
that after gaining a little familiarity with 
the sounds, his localizations became very 
accurate. Nor did he seem to find any 
serious difficulty in determining direction, 
when the absolute distance of the sounds 
was varied, nor yet when the absolute in- 
tensity was varied. Pure tones he could 
not localize for they undergo no qualitative 
modifications by change of direction. In- 
tensity changes are the only ones of which 
they are susceptible. Slightly complex 
sounds he can localize fairly. Highly com- 
plex sounds, possessing component tones 
well inside the range of ready detection, he 
can localize extremely well, save in the 
region just opposite the deaf ear. The 
same statements hold for localizations 
above and below the equatorial plane, to 
which we have confined our description. 
The modifications met with outside this 
plane are all conformable to the funda- 
mental theory of the dependence of the 
localizations upon qualitative differences in 
the sounds. The pinna, the meatus, the 
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bones of the head, etc., all contribute to 
the production of these qualitative modi- 


fications. 
JAMES RowLaAnp ANGELL. 
THE UNIVERSITY OF CHICAGO. 


FOOD OF SEA LIONS. 


TuE California State Board of Fish Com- 
missioners during the past two years has 
taken steps to kill off a very large number 
of sea lions on the California coast, on the 
ground that these animals are highly de- 
structive tothe salmon fishery. The presi- 
dent of the board, Mr. Alexander T. Vogel- 
sang, claims that it is not the intention of 
the board to exterminate the sea lions, but 
merely to kill ‘10,000 of the 30,000 that 
now infest our harbor entrance and contigu- . 
ous territory.’* The opinion of observers 
familiar with the sea lion rookeries is that 
the number of animals has been greatly ex- 
aggerated, and that long before Mr. Vogel- 
sang has killed the contemplated 10,000 
there would not be a living sea lion left on 
the whole coast. Already many have been 
killed and, unless public sentiment is 
aroused to check the movement, some of 
the most interesting rookeries of the State 
are in danger of depletion. The Fish Com- 
missioners have employed men to shoot the 
sea lions, and are loud in their lamentations 
because the Government light-house reser- 
vations have not been thrown open to the 
slaughter. . 

The local fishermen, the State Fish Com- 
mission and others assert without qualifica- 
tion that the sea lions feed extensively on 
salmon, and the inference from their state- 
ments is that the animals subsist chiefly, if 
not entirely, on fish. A few years ago, 
when similar complaints were made against 
the fur seals, I took the trouble to examine 
the stomach contents of a large number of 
these animals, and found to my surprise 


*In letter to Hon. Lyman J. Gage, Secretary of 
the Treasury, dated San Francisco, June 3, 1899. 
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that the great bulk of their food consisted 
of squids, hundreds of whose beaks and pens 
were found in the stomachs, while in only 
a few instances were any traces of fish dis- 
covered. 

In 1899, a well-known naturalist, Prof. 
L. L. Dyche, of the University of Kansas, 
spent the months of June, July, August and 
September on the California coast, at a time 
when the sea lions were being slaughtered 
in the alleged interests of the fishermen. 
Professor Dyche became interested in the 
question of their food, and took the trouble 
to examine the stomachs of 25 sea lions, not 
one of which contained so much as a trace 
of fish. The region visited extends from 
Monterey Bay southward along the coast 
for about 25 miles. 

Between June 25th and July 16th, there 
were washed ashore within three miles of 
Point Pinos, at the mouth of Monterey 
Bay, eight sea lions which had been shot, the 
fishermen said, because they were feeding 
onsalmon. Professor Dyche examined the 
stomachs of all of these and has given me 
a detailed record of the contents of each. 
It would take too much space to print 
this in full. Suffice it to state that the re- 
mains of squids and cuttlefish ( Octopus) 
were found in all, and that several were 
filled with large ‘pieces of the giant squid. 
Notwithstanding the fact that at the same 
time and place salmon were being caught 
by fishermen, not a fish scale or bone was 
detected in any of the stomachs. When- 
ever possible Professor Dyche opened the 
stomachs in the presence of the fishermen, 
who invariably expressed the greatest sur- 
prise at the result. On July 20th, Professor 
Dyche moved his headquarters southward 
and established a camp about twelve miles 
below Monterey Bay, between Point Car- 
mel and the lighthouse, near which is an 
extensive rookery of sea lions. Between 
July 20th and August 16th, the stomachs 
of seventeen additional sea lions were ex- 
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amined. Hight out of the seventeen were 
well filled with the flesh of the giant squid ; 
two were gorged with large octopus, while 
the remaining seven contained pens and 
beaks of squids, the quantity varying from 
half a pint to about a quart. : 

Professor Dyche was told that there were 
no fish within two or three miles of the 
sea lion rookeries near his camp, as the sea 
lions had caught or driven them away. In 
the face of this statement, he himself 
caught a dozen rock cod one morning be- 
tween shore and the seal rocks, and his 
boatman, George Carr, an old salmon fish- 
erman, caught plenty of rock cod weighing 
from one to eight pounds each, within sixty 
feet of the flat rock where from one to 300 
sea lions landed each day. The water close 
to these rocks, where the sea lions had lived 
for ages, proved to be the best fishing 
ground in the locality. Professor Dyche 
states further that he landed a number of 
times on the rocky islands where in places 
the excrement from the sea lions formed a 
layer a foot thick. He hunted through this 
for fish bones and scales, without being able 
to discover a single one. On the other 
hand, the tough pens from the backs of the 
squids were abundant. 

Professor Dyche found the fishermen loud 
in their denunciation of the sea lions on 
account of their alleged destruction of 
salmon, but, although he was on the fishing 
grounds continuously for more than three 
months, the fishermen were unable to show 
him a single instance in which a sea lion 
had killed a salmon. He adds, ‘‘ You can 
hardly imagine the surprised look on these 
fishermen’s faces when they saw the great 
masses of squid meat roll out of the sea 
lions’ stomachs when cut open.” 

The fact that sea lions in captivity will 
eat fish rather than starve has little bearing 
on the question, and the additional fact 
that salmon in nets are sometimes found 
bitten off or eaten is by itself no evidence 
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at all, particularly in places where either 
sharks or otters occur. 

It is not claimed that sea lions in their 
native element never eat fish ; at the same 
time the only actual evidence we have on 
the subject fails utterly to substantiate the 
allegations of the fishermen. On the con- 
trary, all of the twenty-five stomachs of 
sea lions examined by Professor Dyche con- 
tained remains of squids or cuttle fishes, 
and not one contained so much as the scale 
or bone of a fish. And is it not significant 
that in former years, when sea lions were 
much more plentiful than now, salmon also 
were vastly more abundant? If the fish- 
ermen will look into their own habits and 
customs during the past twenty-five years, 
it is believed that the cause of decrease of 
the salmon will not be difficult to find, 
and this without charging the decrease to 
the inoffensive sea lions, whose rookeries 
constitute one of the greatest attractions to 
the visitor on the California coast. 

C. Hart Merriam. 


SCIENTIFIC BOOKS. 


The Seri Indians. By W J McGrr. Extract 
from the Seventeenth Annual Report of the 
Bureau of American Ethnology. Washington, 
Government Printing Office, 1898 [1901]. Pp. 
344, with 62 plates, and 42 figures in the text. 
Seldom has one to chronicle the appearance 

of a work so thoroughly ‘a contribution to hu- 

man knowledge’ as is this modestly titled 

essay. Brinton, in his ‘American Race’ (N. Y., 

1891), styles the Seris ‘a Yuma folk,’ and con- 

secrates a few lines to the enumeration of their 

not very prepossessing characteristics. Indeed, 
although these Indians came into contact with 
the whites in 1530-1540, they remained till 
towards the close of the nineteenth century 
perhaps the least studied of all the North 

American aborigines. The expeditions sent out 

in 1894 and 1895 by the Bureau of American 

Ethnology, under the efficient leadership of Dr. 

McGee, have resulted in the shedding of a flood 

of light upon one of the most interesting and 
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remarkable groups of savages on the globe. 
After a brief introduction dealing with the 
salient features of the people, geographical no- 
menclature, ete., come sections on habitat (pp. 
22-50), summary history (pp.51-122) ; tribal 
features—nomenclature, external relations, 
population (pp. 123-135) ; somatic characters— 
stature, color, etc., skull, skeleton, pedestrian 
habit, fleetness and endurance, absence of ‘ knife 
sense,’ race sense, cheirization, alternation of 
states (pp. 186-163) ; demotic characters—sym- 
bolism and decoration, industries and industrial 
products, social organization, language (pp. 
164-344). Throughout these pages one is made 
aware of that noteworthy combination of keen- 
ness of perception and aptness of expression, 
that harmonious unity of the explorer and the 
recorder, which make the author’s anthropo- 
logical publications rank with the most sugges- 
tive and most stimulating scientific literature of 
the day. 

The Seris (the word is Opata and means 
‘spry’), or, as they call themselves (by a name 
including fire and the? animal world) K” kdak, 
‘ our-great-mother-folk-here,’ inhabit Tiburon 
Island (some 30 miles in length by from 12 to 
20 in width) in the Gulf of California, and a 
limited adjacent area on the mainland of the 
Mexican State of Sonora. Two centuries ago 
they are said to have numbered several thou- 
sands, but almost uninterrupted warfare has re- 
duced them to some 350, of whom not more 
than 75 are adult males or warriors; and, not- 
withstanding the fact that, under the renewed 
isolation of the last decade or two, they seem 
to have rallied their strength a little, or at 
least to have held their own, Dr. McGee holds 
out to us no other prospect than the ‘ early ex- 
tinction of one of the most strongly marked and 
distinctive of aboriginal tribes.’ In the his- 
torical summary the chief events in the contact 
of Caucasians and Seris, with their terrible re- 
sults, in so far as the latter are concerned, are 
outlined, the concessions (now reported) of Seri 
territory to American speculators may be the 
beginning of the end. If so, the Seris will not 
have passed away without meeting an able and 
sympathetic chronicler. The importance of 
Dr. McGee’s monograph for those engaged in 
the study of the phenomena of heredity and 
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environment, of somatic and mental relation- 
ship, of tribal and individual expressions, of 
isolation and Wanderlust, of race antagonisms 
and human affections, of labor and repose, of 
the matter-of-fact and the mystical, can hardly 
be exaggerated, since, as he claims, with seem- 
ing justice, ‘the Seri must be assigned to the 
initial place in the scale of development repre- 
sented by the American aborigines, and hence 
to the lowest recognized phase of savagery’ 
(p. 295). The environment of the Seris consists 
of the broad Desierto Encinas (the eastern 
boundary), the mountainous zone of Sierra Seri, 
Tiburon Island (with adjacent islets), the navi- 
gable straits and bays about the islands and the 
mainland. The mainland is a sort of a de- 
pendency, for Tiburon Island (the eastern shore 
especially) is the real home of the Seris. To 
their dwelling chiefly on the prolific seashore 
of Tiburon Dr. McGee attributes the fact that 
the Seris ‘never learned the hard lesson of 
desert solidarity,’ and so have ‘ held aloof from 
that communality of the deserts which has 
brought so many tribes into union with each 
other and with their animal and vegetal neigh- 
bors through common strife against the common 
enemies of sun and sand—the communality ex- 
pressed in the distribution of vital colonies over 
arid plains, in the toleration and domestication 
of animals, in the development of agriculture, 
and eventually in the shaping of a comprehen- 
sive solidarity, with the intelligence of the 
highest organisms as the controlling factor’ (p. 
133). The isolation of the Seris is reflected in 
their enmity towards aliens—the Papagos, the 
Yaquis, the Caucasians—an enmity which re- 
moves them in thought and life from all con- 
temporaries so that ‘they far out-Ishmael the 
Ishmael of old on Araby’s deserts.’ The local 
antipathy is even greater than the race antagon- 
ism for the whites, who have been sometimes 
tolerated for a time as food-bringers or wonder- 
workers. This antagonism’ amounts to obses- 
sion, and is ‘crystallized into a cult’; yet 
among themselves, we are told, ‘they were 
fairly cheerful, and the families were unobtru- 
sively affectionate’—maternal affection, espe- 
cially, is strong. 

The waters about Seriland, as some of the 
Spanish names—E] Infiernillo, Sal-si-puedes, 
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etc.—indicate, are very stormy and dangerous 
to navigation, but ‘the fierce currents and fre- 
quent storms of the region * * * have un- 
doubtedly contributed to the development of 
the peculiarly light, strong and serviceable 
water-craft [balsas] of the aboriginal naviga- 
tors among the islands’ (p. 45). The primary 
resource of Seriland is potable water, and the 
springs and water-holes are few and far be- 
tween. Yet it is the tribal policy (based per- 
haps on military instincts) to ‘locate habita- 
tions in places surprisingly remote from running 
water’ (p. 183). This has naturally developed 
the water-industry, and it is not strange that 
the Seris ‘are essentially and primarily water- 
carriers, and all their other industries are sub- 
ordinated to this function.’ As remarkable as 
their conquest of the stormy sea is the Seri in- 
vention of an olla or water-jar, which, in so far 
as capacity is related to weight of vessel, is 
about twice as economical as the corresponding 
ware of the Pueblos or the Papagos. These 
Indians seem to have conquered the desert also 
in this respect. The basketry of the Seris is 
likewise of very noticeable lightness. 

Among the most striking physical character- 
istics of the Seris are ‘the noble stature and 
erect yet easy carriage,’ the dark color of the 
skin, breadth and depth of chest, ‘ slenderness 
of limbs and disproportionately large size of 
extremities (especially the feet),’ long and 
luxuriant hair, and ‘a peculiar movement in 
walking and running.’ But a single Seri 
skeleton has been scientifically studied, and the 
details of the measurements, as given by Dr. 
Ales Hrdli¢ka, occupy pages 141-147 of the 
work under review. The skeletal facts con- 
firm the deductions from the living body as to 
the slowness of the organism in attaining 
maturity—somatic growth continues ‘ through- 
out an exceptionally long term in proportion 
to other stages in the life of the individual.’ 
The range of variation in stature, color, 
etc., is less than is the case with neigh- 
boring Indian tribes. The segregative habit 
and antagonism to aliens—‘ protean manifes- 
tations of race-pride’—amount to what Dr. 
McGee calls race-sense. Indeed, the Seri are 
so close to each other and so far from all 
others that a member of the tribe ‘ can no more 
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control the involuntary snarl and growl at the 
approach of the alien than can the hunting dog 
at sight or smell of the timber-wolf’ (p. 155). 
The pedestrian habit and the adaptation of the 
body in its movements (simulating almost the 
antelope) to the needs of progression in a par- 
ticular environment, are quite remarkable, and 
the skill of the Seri runners, like their swift- 
ness of foot, is almost incredible—in men, 
women and children, the pedestrian art is 
highly developed. Another conspicuous pecu- 
liarity of these Indians is ‘ habitual use of hands 
and teeth in lieu of the implements character- 
istic of even the lowly culture found among 
most primitive tribes.’ They practically lack 
the ‘ knife sense,’ and are, moreover, conspicu- 
ously uuskilful in all mechanical operations 
involving the use of tools. Seri warriors are 
said often to have recourse to tooth and nail in 
battle. 

Except face-painting, which is practically 
confined to the female members of the tribe 
(being of blood: marking significance ; the ‘elder- 
women’ are very prominent), and recalls the 
markings of animals, decoration or tangible 
symbolism is rare among the Seris. Not only 
are these people less advanced in esthetic de- 
velopment than other American Indian tribes, 
but they are also ‘at the bottom of the scale 
in the ratio of zsthetic to industrial motives’ 
(p. 176). 

A dearth of fishing tackle is also noted, but 
in the capture of the sea-turtle (a most promi- 
nent article of diet), the adaptation of means to 
ends is beautifully illustrated: ‘The graceful 
and effective balsa is in large measure an ap- 
purtenance of the industry; the harpoon is 
hardly heavier and is much simpler than a 
trout-fishing tackle, yet serves for the certain 
capture of a 200-pound turtle; and the art of 
fishing for a quarry, so shy and elusive that 
Caucasians may spend weeks on the shores 
without seeing a specimen, is reduced to a per- 
fection even transcending such artifacts as the 
light harpoon and fragile olla’ (p. 189). The 
ingenious use of the young or crippled pelican, 
as an aid in the procurement of food may pos- 
sibly have been borrowed from other California 
tribes. The arrow, the weapon of the chase, is, 
perhaps, even more notably perfected than the 
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harpoon. Between the arrow and the harpoon, 
on the one hand, and the fire-drill on the other, 
there is a remarkable structural homology, the 
harpoon having been in all probability the pri- 
mary device. With the Seris, the bow has now 
replaced the atlatl, or throwing stick formerly 
in use. In contrast with the arrow, the bow is 
a rude and clumsy device. The posture of the 
Seri archer is one of the most remarkable 
known. The development of the hunt has ap- 
parently ‘blinded the Seri to the rudiments of 
agriculture,’ and goes far to explain ‘their 
intolerance of all animal associates, save the sly 
coyote that habitually hides its travail and 
suckling in the wilderness, and perhaps the 
deified pelican’ (p. 203). The hunting of the 
horse is an acquisition of post-Columbian date, 
in which these Indians have developed rare 
skill. 

As to food, the Seris are omnivorous, and 
their systematic scatophagy—the ‘second har- 
vest’ of the tuna is carefully stored—gives 
them almost a bestial character, though in this 
peculiar practice the beginnings of a thrift- 
sense and the germs of industrial economy are 
possibly to be seen. The ‘ houses’ of the Seris 
are of the rudest sort, merely shelters adapted 
to the roving needs of the tribe, but it is 
very interesting to learn that ‘placing and 
fitting of the beams and tie-sticks are accom- 
panied by a chant, usually led by the eldest 
matron of the group,’—for women are the 
builders here. The chant is probably a very 
primitive ‘worksong’ of the sort Professor 
Bucher has recently discussed. The absence of 
the breech-clout (so common an article of primi- 
tive clothing) is, Dr. McGee thinks, accounted 
for by conditions of environment making ‘ the 
free-flowing and easily removable apron’ of 
most service as a protective dress. An autoch- 
thonous dress of the Seris is the pelican-skin 
kilt, while as cords, fasteners, etc., fabrica- 
tions of human hair are abundantly employed. 

In so far as their peaceful industries are con- 
cerned, the Seris are among the most primitive 
of known tribes, and ‘combine the features of 
the zoomimic and protolithic stages more com- 
pletely than any other known folk, and in such 
wise as to reveal the relations between these 
stages and that next higher in the series with 
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unparalleled clearness’ (p. 253). Their imple- 
ments of stone reflect the conditions of their 
habitat remarkably well. 

Seri warfares, like the hunting customs of the 
tribe, is ‘largely sortilegic,’ and the warfare of 
the tribe (devoid of military tactics in the strict 
sense of the term) is ‘merely an intensified 
counterpart of their chase’ (p. 261). To the 
‘plood-craze’ of the hunters corresponds the 
‘war-frenzy’ of the fighters. Poor in offensive 
and in defensive devices, the Seri Indians, 
apart from the natural conditions of their 
habitat, find their effective protection in ‘ their 
fleetness coupled with their habitual and con- 
stitutional timidity.’ The famous ‘poison 
arrows’ of the Seris are discussed at pages 
255-261, and a description given of the loath- 
some mess compounded by the medicine-man 
for tipping them. 

The most interesting fact in Seri sociology is 
‘prominence of the females, especially the 
elderwomen, in the management of every-day 
affairs’ (house building, transportation of 
family property, regulation of personal conduct, 
productive labor, shamanism, proprietary af- 
fairs, legislative and judicative functions, etc.). 
The social unit appears to be the maternal clan, 
with certain modifications and additions due to 
the general feeling of the tribe, the clan-mother 
being the central figure of the group, but the 
executive power residing in her brothers in the 
order of seniority. In other words, ‘ while the 
personal arrangement of the group is maternal, 
the appellate administration is fraternal’ (p. 
275). The contests for the chiefship are some- 
times very protracted, but ‘the choice really 
reflects physical force.’ The process of adop- 
tion, so important generally with primitive 
peoples, seems ‘ entirely foreign to the thoughts 
of the tribe,’ only a few sporadic and uncertain 
cases being on record. Since there is a surplus 
of women among the Seris, polygamy naturally 
prevails, although the practice is perhaps inci- 
dental and of comparatively recent origin. Of 
the sexual unions of these Indians the author 
remarks (p. 279): ‘The primary mating of the 
Seri is attended by observances so elaborate as 
to show that marriage is one of the profoundest 
sacraments of the tribe, penetrating the inner- 
most recesses of tribal thought, and interwoven 
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with the essential fibers of tribal existence. 
Few, if any, other peoples devote such anxious 
care to their mating as do the Seri [the author 
compares them with the Australian aborigines] ; 
and among no other known tribe or folk is the 
moral aspect of conjugal union so rigorously 
guarded by collective action and individual de- 
votion.’ The premarital tests are severe, and 
the conditions of the probationary period are 
such as to demand indubitable proof of control 
of sexual passion. Of the mortuary customs of 
the Seris, the most remarkable feature is ‘the 
special dignification of females in respect to 
funerary rites,’ something without exact par- 
allel among other American aborigines. Traces 
of at least an inchoate belief in a future life, 
and of strong veneration for, or fear of, the spirits 
of the departed (matrons in particular), were 
noted, as indeed is indicated by certain funeral 
customs. 

The Seri linguistic material was submitted to 
Mr. Hewitt, of the Bureau of American Ethnol- 
ogy, whose thorough-going comparative study 
(rather too decided, perhaps, in some respects) 
occupies pages 299-344. The result is to settle 
the status of Seri speech as an independent 
tongue, and not a Yuman dialect, as some have 
thought. Taken altogether, the Seri mind 
shows itself to be ‘local, chance-dominated, ex- 
ceeding lowly, and especially autochthonal in 
its contents and workings.’ The author’s 
views as to the meanings of the correlation of 
race-sense and stirpiculture are of great interest 
to all students of racial and individual develop- 
ment (p. 162): ‘ Hven if the measure of the in- 
carnation of ideals be reduced to the lowest 
maximum consistent with human knowledge it 
remains true that the progeny of successive 
generations are not the offspring of average 
parents, but of pairs at the perfection and con- 
jugal culmination of their virile and muliebrile 
excellencies ; so that the generations must run 
in courses of cumulatively increasing racial (or 
human) perfection, under a general Jaw of con- 
jugal conation.’ Well, indeed, do the Seri In- 
dians illustrate the incarnation of primitive 
ideals, as indeed the Greeks once did, and with 
not such moral descent as the latter sustained. 

Another general fact concerning the Seris, 
of great importance to the psychologist, and 
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suggesting at once comparisons with childhood 
and the phenomena of genius, is the marked 
alternation of intense activity and complete 
repose—activity measured by hours, inter- 
vals of rest measured by days. Equally 
noteworthy is the rapidity of change from 
one state to the other. According to Dr. 
McGee, ‘‘the Seri are at once the swiftest and 
the laziest, the strongest and the most inert, 
the most warlike and the most docile of tribes- 
men ; and their transitions from rdle to rdle are 
singularly capricious and sudden”? (p. 156). 
This throws a new light upon the question of 
savage laziness and hints how unfair some of 
the earlier writers have been in picturing prim- 
itive man as uniformly inert. This essay is 
emphatically a valuable addition to the scien- 
tific literature about primitive man. The ap- 
pearance of the author’s companion study of 
the Papagos will be awaited with great interest. 
ALEXANDER F, CHAMBERLAIN. 
CLARK UNIVERSITY, 
WORCESTER, Mass. 


Verhandlungen der deutschen Zoologischen Gesell- 
schaft auf der zehnten Jahresversammlung zu 
Graz, den 18 bis 20 April, 1900. Im Auftrage 
der Gesellschaft herausgegeben von Prof. Dr. J. 


W. Spengel, Schriftfiihrer der Gesellschaft. Mit 
in den Text gedruckten Figuren. Leipzig, 
Verlag von Wilhelm Englemann. 1900. Pp. 
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The most important matter brought before 
the tenth meeting of the German Zoological 
Society at Graz was the report of Professor 
Franz Ellhard Schultze, editor-in-chief of Das 
Tierreich. The year preceding the report wit- 
nessed the publication of several sections of this 
great work upon systematic zoology, the most 
notable being that of Labbé upon the ‘Sporozoa’ 
and that of Michaelson upon the ‘ Oligocheta.’ 
That substantial progress will be made in the 
near future is seen in the fact that the following 
manuscripts were ready for the press: ‘Hy- 
drachnida’ by Piersig, ‘ Halicarida’ by Loh- 
mann, ‘Nemertina’ by Burger, the first divi- 
sion of the ‘Amphipoda’ by Stebbing, the 
‘Palpigrada’ and ‘Solifuga’ by Kraepelin, 
the ‘Libytheida’ by Pagenstecher. The fol- 
lowing sections are now in the process of edi- 
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torial revision : calcareous sponges by Breitfuss, 
the second division of the ‘Copepoda’ by Gies- 
brecht and Schmeil, the second division of the 
‘Decapoda’ by Ortmann, the first division of 
the ‘Formicida’ by Emery, the ‘ Pueumono- 
poma’ by Kobelt, the ‘Rodentia’ by Troues- 
sart, the ‘ Rhizopoda reticulosa’ by Rhumbler, 
and the first division of the ‘ Apida’ by Friese. 

To insure prompt publication of the accumu- 
lating manuscript is a problem for whose solu- 
tion the recommendation is made that a com- 
petent ‘Superreviser, Secretar, and Bureauchef?’ 
be appointed to assist the editorial bureau in 
the laborious work of securing uniformity in 
matters of terminology, nomenclature and bib- 
liography, and to maintain the unity of this 
monumental work which the German society 
has undertaken. Arrangements were consum- 
mated whereby in the future the Tierreich will 
be issued conjointly by the Society and the 
Royal Prussian Academy of Sciences, as will be 
shown by the title page of future issues. 

The principal address of the session was given 
by Professor Karl Heider on ‘Das Determin- 
ationsproblem,’ a masterly review of the whole 
subject of experimental morphology. In a 
second paper Professor Heider calls attention 
to anew and strange genus of trematodes para- 
sitic in the dolphin. This new type, Braunina, 
is peculiar in possessing a pedicel and a mantle 
developed to a degree hitherto unknown in the 
group, while suckers are entirely lacking. 

Herr Kunkel has investigated the capacity of 
Limax for the absorption of water which enters 
the body not only through the mouth, but also 
through the skin by absorption. The volume 
of the slug may be increased by this process as 
much as 209% while the specific gravity is 
correspondingly decreased and feeding activi- 
ties are suspended until the water is reduced. 
The consumption of oxygen in respiration was 
studied and the rate of exhaustion of the air 
was found to be 0.36 cem. per hour for each 
cubic centimeter of the slug’s body. The 
respiratory process is carried on not only in the 
air-chamber, but also on the surface of the 
body. 

Dr. Hans Rabl finds no evidence to support 
the ectodermal origin of the pigment cells in 
embryos of cephalopods. From their first 
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appearance the chromatophores are found only 
in the mesoderm. They are single cells with a 
single large nucleus, appearing to be multi-nu- 
clear only when in degeneration they are in- 
vaded by adjacent connective-tissue cells. The 
author explains the expansion of the cells by 
the contraction of the radial fibers around it 
and its contraction by the elasticity of the cell 
membrane. 

Other papers are by Herr Thon on ‘The 
Copulatory Organs of the Hydrachnid Genus 
Arrhenurus Dugés’; by Dr. Doflein on ‘The 
Inheritance of Cell Characteristics’; by Dr. 
Simroth on ‘Self-Fertilization in Pulmonates’; 
by Dr. Escherich on ‘The Germ Layers in the 
Muscide’; and a history and description of the 
Graz ‘ Zoologisch zoolomische Institut,’ by Pro- 
fessor L. v. Graff. : 

The excursion of this session was made to the 
Austrian Zoological Station at Trieste founded 
twenty-five years before, largely through the 
efforts of Professor F. E. Schultze. Since the 
retirement, in 1896, of Professor Carl Claus, 
director of the station for many years, the con- 
trol of the enterprise has been in the hands of 
a board representing the leading Austrian uni- 
versities. With the change has come renewed 
activity, an.enlarged building and increased 
equipment. 

CHARLES A. KOFOID. 

UNIVERSITY OF CALIFORNIA. 


A Select Bibliography of Chemistry 1492-1897. 
By HENRY CARRINGTON BOLTON. Section 
VIII. — Academic Dissertations. City of 
Washington: published by the Smithsonian 
Institution. 1901. Pp. iv + 534. 

This volume—number 1253 of the Smith- 
sonian Miscellaneous Collections—is the third 
in Dr. Bolton’s ‘ Bibliography of Chemistry.’ It 
is devoted exclusively to those academic disser- 
tations which have been printed independently, 
and especially to those from the universities of 
France, Germany, Russia and the United States. 
The number of the last is exceedingly small, 
for it seems not yet to be the custom of most 
American universities to require the printing of 
theses for the doctor’s degree, although much 
of this work finds its way sooner or later into 
periodical literature. About seven thousand 
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dissertations are catalogued in the volume, 
about four-fifths of the titles being German, 
and a large share of the remainder French. 

The reviewer has been interested in tabulat- 
ing the results of an examination of sample 
pages, scattered uniformly through the book. 
From this it appears that nearly five thousand 
of the dissertations are from German univer- 
sities, slightly more than a thousand from 
French, and perhaps seven hundred and fifty 
from the Swiss, schools. Of the German univer- 
sities, Erlangen, Berlin, Gottingen and Leipzig 
stand first, each furnishing about five hundred 
titles, while Freiburg and Heidelberg stand 
considerably lower, and are not very closely 
followed by Rostock, Tubingen, Jena and 
Wurzburg. Of the Swiss universities, Zurich 
furnishes about as many titles as Rostock, and 
Berne as many as Jena. More than half the 
French dissertations are from l’Heole de phar- 
macie de Montpellier, most of the remainder 
being from Paris and from I’Eeole de phar- 
macie de Paris, those from the latter being 
rather more in number than from the former. 
One hundred and thirteen titles are in Russian, 
and perhaps nearly as many more are from the 
University of Dorpat. 

This glance reveals to us the position which 
Germany occupies in the teaching of chemistry, 
and, if the dissertations of the last few years 
alone were considered, it would be found that 
France stands much lower than is shown by 
the figures above. 

Dr. Bolton will receive the thanks, especially 
of all chemists who are engaged in research, 
for this addition to his many valuable contri- 
butions to bibliography, for it affords access to 
a very important field of chemical literature, 
which, for want of an index, has hitherto been 
practically closed. The original dissertation is 
often of far more value to the investigator than 
the re-edited work which appears in the jour- 
nals. The value of this book is still further 
increased by reference to those dissertations 
which are in the libraries of the Geological 
Survey and of the Smithsonian Institution ; 
and also—this would certainly be missing in no 
book of Dr. Bolton’s—by a very complete 
index, which fills ninety double-column pages. 

While this volume completes the undertaking 
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begun by the author in 1888, of preparing a 
‘Select Bibliography of Chemistry,’ he has now 
in preparation a fourth volume, which will 
afford -him an opportunity of supplying omis- 
sions in the three already published. 
JAs. Lewis Howe. 
WASHINGTON AND LEE UNIVERSITY, 
LEXINGTON, WA. 


Elementary Organic Analysis, The Determination 


of Carbon and Hydrogen. By FRANCIS GANO 

BENEDICT, PH.D., Instructor in Chemistry 

in Wesleyan University. Easton, Pa., The 

Chentical Publishing Co. 1900. 8vo. Pp. 

86. Price $1.00. 

The author states in his preface, ‘‘ Perhaps 
no analytical operation is at once so fundamen- 
tally important and exasperatingly vexatious 
as the organic combustion. 
this fact, save for the meager statements in one 
or two of the larger books on organic chemistry, 
no description of the process of the determina- 
tion of carbon and hydrogen is accessible to 
most students. Asa rule a knowledge of the 
operation is chiefly obtained by word of-mouth. 

‘¢This little manual is presented in the hope 
that the descriptions of processes here recorded 
will aid in making this method of analysis more 
familiar and more satisfactory.”’ 

The author states that he has had an experi- 
ence with over two thousand combustions and 
that in this book he has embodied such modifi- 
cations of the general method as have been 
suggested by that experience. 

Some idea of the book will be obtained from 
the following table of contents: Introduction, 
preparation of oxygen, compressed oxygen, 
gasometers or gas holders, air, purifying appara- 
tus, rubber tubing and stoppers, combustion fur- 
naces, combustion tubes, oxidizing agents, filling 
the combustion tube, boats, absorbing agents, ab- 
sorbing apparatus, cleaning and weighing absorb- 
ing apparatus, weight of material used, burning 
out the combustion tube, general process of 
the combustion, combustion of nitrogenous sub- 
stances, combustion of bodies containing the 
halogens, combustion of bodies containing sul- 
phur, combustion of bodies containing the 
alkali metals, combustion of difficultly com- 
bustible bodies, combustion of liquids and vola- 


SCIENCE. 


Notwithstanding — 


785 


tile bodies, combustion of explosive bodies, 
calculation of results, appendix and index. 

The book is well printed and of convenient 
size for laboratory use. For use in teaching 
students of chemistry the methods of combus- 
tion analysis it will be of great value, and even 
the experienced chemist will find in it many 
suggestions and new ideas. 

; W. R. ORNDOREF. 


BOOKS RECEIVED. 

Cyclopedia of American Horticulture. L. H. BAILEY, 
assisted by WILHELM MILLER. Vol. III., N-Q. 
New York and London, The Macmillan Company. 
1901. Pp. xv-+ 1055-1486. $5. 

School Geography, Europe and other Continents with Re- 
view of North America. RALPH S. TARR and 
FRANK M. McMurry. New York, The Macmillan 
Company. 1901. Third book. Pp. xx+ 574. 

The Limits of Evolution and other Essays illustrating ~ 
the Metaphysical Theory of Personal Idealism. G. H. 
Howison. New York and London, The Macmil- 

‘lan Company. 1901. Pp. xxxv +396. $1.60. 


SCIENTIFIC JOURNALS AND ARTICLES. 


The American Naturalist for April has as its first 
article a paper by B. Arthur Bensley, on ‘ A The- 
ory of the Origin and Evolution of the Austral- 
ian Marsupialia.’ The adaptive modification of 
their teeth and feet are compared with those of 
placental mammals, the author concluding that 
the marsupials were differentiated from Didel- 
phyd forms, but adding no evidence to show 
from what direction they entered Australia. 
R. M. Strong presents in detail ‘ A Quantitative 
Study of Variation in the Smaller North Amer- 
ican Shrikes,’ and Frank Russell describes ‘ A . 
New Instrument for Measuring Torsion’ in the 
long bones of the human skeleton, but appli- 
cable to other purposes. The valuable series of 
‘Synopses of North-American Invertebrates’ 
is resumed, the present paper, the fourteenth of 
the series, by C. W. Hargitt, being devoted to 
‘The Hydromeduse, Part I.’ The number 
contains the quarterly record of gifts to insti- 
tutions, and the appointments, retirements and 


deaths of scientific workers. 
2 


The Journal of Physical Chemistry, March, 
1901, ‘On the Dielectric Constants of Nitrils,’ 
by Herman Schlundt. The fact that solutions 
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of salts in nitrils are good conductors of elec- 


tricity makes a determination of the dielectric 


constant of importance. Hydroeyanic acid was 
found to have a higher dielectric constant than 
water. Anincrease in thesize of the molecules 
of nitrils by the addition of carbon and hydro- 
gen lowers the dielectric constant. ‘The Fun- 
damental Equation of a Multiple Point,’ by 
Paul Saurel. ‘Ona Property of the Pressure- 
Volume Diagram,’ by Paul Saurel. ‘ Dissoci- 
ation Studies,’ by Wilder D. Bancroft. A study 
of the equilibrium relations of the three modi- 
fications of ethyl-aldehyde. 


Tue April number (No. 2, Vol. XXIII.) of 
the American Journal of Mathematics contains 
the following memoirs: ‘The Cross Ratio 
Group of 120 Quadratic Cremona Transforma- 
tions of the Plane,’ by H. E. Slaught; ‘Mem- 
oir on the Algebra of Symbolic Logic,’ by A. 
N. Whitehead ; ‘On a Special Form of Annular 
Surfaces,’ by V. Snyder; ‘On the Transitive 
Substitution Groups, whose Order is a Power 
of a Prime Number,’ by G. A. Miller ; ‘ Geome- 
try on the Cubic Scroll of the Second Kind,’ 
by F. C. Ferry. 

THE leading article of the May number of 
Popular Astronomy is the concluding one of the 
series written by Herbert A. Howe, on ‘ Astro- 
nomical Books for the Use of Students.’ G. 
Seneca Jones contributes a discussion of Profes- 
sor Holden’s recent article in McClure’s Maga- 
zine, entitled ‘What we Know about Mars’; 
George C. Comstock an article on ‘ Establishing 
a Meridian Line,’ and Dr. J. Morrison the third 
instalment of a series on general perturba- 
tions and the perturbative function. ‘The New 
Star in Perseus’ is discussed by A. E. Douglass, 
of the Lowell Observatory, Flagstaff, Arizona, 
and by George E. Hale, of the Yerkes Ob- 
servatory, and Professor J. G. Hagen’s sec- 
ond chart and catalogue are printed. Ob- 
servations are reported by David E. Hadden, 
F. E. Seagrave and Wm. E. Sperra. Dr. H. 
C. Wilson writes of the approaching total solar 
eclipse of May 17-18, 1901, accompanying his 
article by charts showing the path of the eclipse 
and its track across Sumatra and Borneo. The 
General Department contains notes upon Am- 
herst College Total Eclipse Expedition, the 
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Benjamin Apthorp Gould fund, Eros a Double 
Planet, Astronomy in High Schools, List of 
Stellar Nove and So-called New Stars-Book, 
reviews of Serviss, ‘Pleasures of the Tele- 
scope,’ and Comstock’s ‘ Text-Book of Astro- 
nomy,’ ‘Astronomy in the 20th Century’ and the 
Alvan Clark and Sons Corporation. The usual 
planet and asteroid notes are also included. 


SOCIETIES AND ACADEMIES. 


ANTHROPOLOGICAL SOCIETY OF WASHINGTON. 


At the 317th meeting, held on April 9th, Mr. 
George C. Maynard exhibited an interesting 
series of early time-keeping apparatus, consist- 
ing of a set of foursand glasses, mounted in a 
frame, used during the fourteenth century in 
churches ; a water clock; a pewter and glass 
time lamp ; a time candle, and a small cocoa- 
nut cup from Lower Siam, having a per- 
foration ; the cup, when floated on a basin of 
water, sinks in a stated period. 

Hon. Edward F. McSweeny, Assistant Com- 
missioner of Immigration, port of New York, 
read a paper on the immigration question. 
The paper was accompanied by charts and pho- 
tographs of racial types. Mr. McSweeny, in 
discussing the subject of immigration, gave 
some historical account of the origin and cause 
of such movements, and, in reference to the tide 
that early set toward this country, he called at- 
tention to the variety of peoples that were rep- 
resented. In the chart showing immigration 
by years, the diminution of the influx of for- 
eigners during the periods of industrial de- 
pression was most marked. Mr. McSweeny 
pointed out that the foci of immigration have 
shifted from northern Europe to eastern 
Europe, and that the bulk of immigrants are 
Italian, Slavic and Oriental, of an undesirable 
class. He fears that the present tendency to 
concentration in all fields of industrial endeavor 
may be utilized in connection with the intro- | 
duction of vast hordes of these aliens to breal 
down labor conditions and wage standards, and 
suggests that legislation to exclude this unde- 
sirable class should be framed. The paper was 
discussed by Major J. W. Powell, John R. 
Proctor, and a number of others present. 

WALTER HovucH. 
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PHILOSOPHICAL SOCIETY OF WASHINGTON. 

THE 535th regular meeting was held April 
27th, President Walcott in the chair. 

Mr. I. M. Cassanowicz, of the National 
Museum, presented an interesting paper on 
‘The Funerary Rites of the Ancient Egyptians.’ 
He said the monuments and remains of ancient 
Egypt are chiefly of a sepulchral character. 
The Egyptians believed in a personal existence 
after death. Their conception of the conditions 
and localities of the future existence was vague, 
but these seem to have been patterned after 
the conditions known in Egypt: the dead 
formed a nation who worked for Osiris as for a 
Pharaoh. As the Egyptians could not con- 
ceive of existence apart from a tangible sub- 
stance, a link was needed to connect the Ka, 
the representative of personality, with the 
world of substantial things ; this link was the 
body, and so its preservation was indispensable. 

The various modes of embalming were then 
described, all involving a process of steeping 
in natron for 70 days. The bodies of the poor 
were preserved by soaking in salt and hot 
bitumen, whence the name ‘mummy.’ Then 
followed a minute description of an Egyptian 
funeral, largely derived fiom the Papyrus of 
Ani, a finely illustrated ‘ Book of the Dead’ a 
facsimile of which is in the National Museum. 

The next paper was by Mr. A. L. Baldwin, 
of the Coast and Geodetic Survey, on ‘The 
Measurement of Nine Primary Bases in 1900.’ 
The bases referred to are those required to 
control the triangulation which is now being 
carried both northward and southward from 
the great transcontinental belt of triangulation 
in latitude 39°, and will eventually give an 
are of the ninety-eighth meridian twenty-three 
degrees long in the United States. On this 
triangulation it was decided to measure the 
bases with considerable rapidity while keeping 
the accuracy fully up to the requirements of 
the triangulation. Five sets of base apparatus, 
namely, the Himbeck duplex bars and four 
tapes, were used on each base, about one-fifth of 
the measurement being made with each. Hach 
set of apparatus was standardized under the 
field conditions at the first and last base, using 
the iced bar formerly employed on the Holton 
Base as the standard. The paper was a state- 
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ment of the methods of measurements and of 
some of the results obtained in the field, and 
closed with a good series of twenty-six lantern 
slides showing the different forms of apparatus 
in actual use in the field. The greatest differ- 
ence between measures of the same base was 
20 mm. to the kilometer. The nine bases 
were measured by a party of ten officers and 
men in but little more than six months. 
CHARLES K. WEAD, 
Secretary. 


BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 339th meeting was held on Saturday 
evening, April 20th. Mr. O. F. Cook read a 
paper on ‘The Shading of Coffee,’ in which he 
advanced the belief that there is no basis in 
reason or observed fact for the common idea 
that shade is a general necessity for the coffee 
plant. It was shown that the beneficial effects 
connected with shade arise only from the pro- 
tection afforded against drought, erosion and 
winds, and that in regions not affected by in- 
jurious climatic extremes the planting of shade 
trees is justified from the cultural standpoint 
only by the increased fertility imparted to the 
soil by means of the nitrogen-fixing root tuber- 
cles of leguminous species. This being the 
case, it was thought that leguminous fertilizing 
might be effected by shrubs and herbs yielding 
edible or otherwise useful fruits and requiring 
no more space or care than those yielding no 
direct returns. 

Mr. Charles L. Pollard presented a paper en- 
titled ‘Some Strange Methods of Plant Nam- 
ing,’ giving a brief review of the various 
classes of incorrect generic and specific names, 
and commenting on the practices that have 
been followed in each case. He discussed par- 
ticularly the so-called barbaric names of 
Adanson and Necker ; those falsely constructed 
from classical sources, and those whose mean- 
ings are at variance with actual facts. The 
speaker also discussed the modern tendency to 
carelessness in the publication of scientific 
names, and recommended that botanists give © 
united support to some movement in favor of 
greater exactness in nomenclature. 

Dr. Theodore Gill made some remarks ‘On 
the Mode of Progression and Habits of some 
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Dinosaurs,’ contending that the supposed salta- 
torial habits of forms like Hadrosaurus and 
Iguanodon were physical impossibilities. Be- 
sides noting that the force of gravity would 
prevent so much action in such ponderous ani- 
mals, the speaker also mentioned structural 
characters incompatible with it—notably the 
absence of the calcaneum. 


WILFRED H. OsGoop, 
Secretary. 


TORREY BOTANICAL CLUB. 

AT the meeting of the Club on February 27, 
1901, the scientific program was introduced 
by Dr. Britton with a paper ‘On some Sene- 
cios of the Eastern United States.’ The criti- 
cal study of this genus dates from 1893, when 
Dr. Rusby collected in the Green Mountains a 
peculiar plant, described but not published in 
the middle of the century by Oakes and named 
by him Senecio Robbinsii. Dr. Rusby de- 
scribed this plant in the Bulletin in 1893. 

While working up the genus for the Illustra- 
ted Flora 1895-6, Professor Britton found that 
Senecio aureus of Gray’s Manual included the 
six following species: Senecio obovatus, S. dis- 
coideus, S. Balsomitae, S. Smailii, S. compactus, 
S. Robbinsii ; besides S. aureus with two varie- 
ties. Professor Britton showed specimens of 
the species discussed: Ist, S. awreus, common 
and known by its large cordate basal leaves, 
growing in wet meadows; 2d, var. gracilis, 
with smaller cordate leaves, considered by Pro- 
fessor Greene a distinct species. Professor 
Britton had on one occasion observed inter- 
mediate forms and thought the distinction not 
clearly established. Both forms are growing 
in the Composite beds inthe Garden. 34d, var. 
pauciflorus, smaller in every way than S. 
aureus, found in Newfoundland and Labrador ; 
4th, 8. Robbinsii, smooth, with thin and jagged 
leaves, belonging to New England and the 
Adirondacks ; 5th, S. Smallii, with long basal 
leaves and large corymbs of small heads. This 
occurs in the south, and is reported as far 
north as Pennsylvania. 6th, 8. obovatus, with 
obovate leaves, including two subspecies, the 
first elongatus from the Delaware valley, with 
the lower portion of the leaves elongated, and 
smaller heads almost devoid of rays; the second, 
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rotundus, from Tennessee and Missouri, which 
may be a distinct species. S. discoideus and S. 
compactus, are western species, separated by 
Dr. Rydberg. 

Professor Britton quoted from a recently pub- 
lished study of Senecio by Professor Greenman, 
who distinguishes two additional varieties of 
S. balsamite, pauperculus and prelongus. Pro- 
fessor Britton said that there was much need 
of further material and observations in the 
field of all these forms. 

Specimens of the tomentosa group of Senecio 
were then shown: S. tomentosus of Michaux, 
common along the Atlantic seaboard as far 
north as New Jersey ; S. antennarifolius, found 
by Dr. Allen and Professor Britton at the White 
Sulphur Springs in West Virginia. This spe- 


‘cies is established in the Garden and flowers 


early. 

A peculiar and undescribed species was exhib- 
ited collected by Professor Earle in Henry 
County, Alabama, resembling the tomentosa 
group in general characters, but haying no 
tomentum. This differs from all other species 
in having the teeth tipped with round glands. 

Dr. Britton expressed the hope that field 
notes on this genus would be made during the 
coming season. 

The second paper, also by Dr. Britton, was 
on Eupatorium, and illustrated the three Lin- 
nan species, H. purpureum, E. maculatum, and. 
E. trifoliatum; the first two were collected at 
Copake Iron Works last summer on a field excur- 
sion of the Club. Of these, HE. purpureum, with 
thin almost glabrous leaves with sharp teeth, 
grows in woodland and copses; and HE. maculatum. 
has leaves thick and rugose, with prominent 
veins broader and more ovate, and not as sharply 
serrate as the last; stem rough and spotted ; 
grows in open meadows. 

E. trifoliatum has been found in the South, as 
far north as Pennsylvania; it was named by 
Elliott HE. ternatum. 

The essential distinction of this species is the 
erenate leaves; the stem is smooth, the leaves 
narrower and inflorescence often larger than E. 
purpureum. 

Dr. MacDougal showed an opened spathe of 
skunk cabbage found.in the Garden, which 
was greeted as the first authentic sign of spring. 
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He exhibited an experiment on the force ex- 
erted in the swelling of seeds; a strong iron 
pipe was filled with peas and water, and a test 
tube inserted in the top. In 24 hours from the 
time the peas were put in, a pressure was regis- 
tered of eight atmospheres, or 120 pounds to 
the square inch, the highest pressure hitherto 
recorded by this means. 

Dr. MacDougal also discussed malformations 
in Arisaema, and showed specimens of A. 
triphyllum with the spathe double or forked, 
with the spadix divided and flattened or pro- 


liferous, and with two leaves from the same . 


petiole. Also A. dracontiwm with the tapering 
end of the spathe divided into double hood-like 
forms. He called attention to the fact that 
early specimens may be infested with a fungous 
growth which causes the hood to stand erect. 
EDWARD S. BURGESS, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
THE KEELER MEMORIAL. 


PROFESSOR KEELER’S sad and sudden death 
last August came as a great and unexpected 
shock to his many friends and admirers. Of 
his work and life it is unnecessary to speak here ; 
it has been sympathetically and ably described 
by Campbell, by Hale, by Brashear, by Perrine 
and others. The whole scientific world has 
united to mourn his loss, both as a colleague and 
as a friend. But nowhere has his death been 
more keenly felt than among his many friends 
and associates whom he formed while connected 
with the Allegheny Observatory. It was here 
that he began his scientific career as assistant 
to Professor Langley, and it was here, as Lang- 
ley’s successor, that he subsequently accom- 
plished much of the work that has rendered his 
name famous. 

It seems therefore particularly fitting that the 
new Allegheny Observatory, the first plans for 
which were drawn by Keeler, should contain a 
memorial to his memory. When the news of 
his death was received we arranged to have his 
name placed on the frieze of the new building 
among the names of other great American as- 
tronomers of the past. But some more special 
tribute is needed to mark our appreciation of 
his high attainments as a scholar, of his dis- 
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tinguished services not only to our own obser- 
vatory, but to the whole scientific world, and 
last but by no means least to his noble character 
a3 a man. 

Keeler’s last great work, the work upon 
which he was still engaged when death so sud- 
denly cut him down in the prime of life, was 
being carried on with the Crossley reflecting 
telescope, an instrument which for the first time 
under his able management was being made to 
demonstrate its possibilities. It is proposed, 
therefore, to erect the 30-inch reflecting tele- 
scope of the new Allegheny Observatory as a 
peculiarly fitting memorial to his memory ; one 
which he himself would prefer to any monument 
or statue. The suggestion has met with much 
favor among his many friends, and a fund is 
now being raised to carry it into effect. 

We desire to make this memorial a general 
rather than a local tribute to Professor Keeler. 
A number of voluntary subscriptions have al- 
ready been promised, and many of his scientific 
friends and colleagues from other institutions 
have expressed a desire to contribute. We feel 
sure that there are many others that only await 
an opportunity or an invitation to join the move- 
ment, and I have therefore written this notice 
to bring the subject to their attention. Those 
who wish to subscribe to the fund will kindly 
send their names and the amount of their sub- 
scription to Mr. John A. Brashear, chairman of 
the Observatory committee, or to the writer. 
All contributions will be acknowledged from 
time to time in Science. If the fund raised 
exceeds in amount the estimated cost of the 
memorial telescope, which is $10,000,* the bal- 
ance will be used either to found a general 
fellowship for the study of astrophysics, ‘the 


_ Keeler Fellowship,’ or for the award of a 


“Keeler Medal’ for work in the same field, as 
the majority of the contributors may decide ; 
the award in either case to be made by the 
Astronomical and Astrophysical Society of 
America or some other scientific body equally 
representative of general interests, 

We hope all scientific men will join us in this 
effort to do honor to the name of one who did 


‘so much for the advancement of knowledge in 


*Tt isexpected that at least this amount will be 
subscribed here in Pittsburg and Allegheny alone. 
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his chosen field of work, who was so broadly 
sympathetic in his views, and who endeared 
himself to so many by his personal character 
and attainments. 
F. L. O. WADSWwoRTH. 
ALLEGHENY OBSERVATORY, 
May 1, 1901. 


THE LARYNX AS AN INSTRUMENT OF MUSIC. 


I SEE in the last number (April) of the Ameri- 
can Journal of Science an excellent paper by 
Professor Scripture on the ‘ Nature of Vowels.’ 
After a graphic analysis of these sounds, he criti- 
cizes with much acuteness the views of other 
writers. Of this I have nothing to say, except 
that I have been greatly interested. But in 
the last paragraph he concludes that the so- 
called vocal cords cannot vibrate in the man- 
ner of strings nor of tongues of reed-pipes, but 
must vibrate compressively in the manner of 
elastic cushions. 

Now I write this to say that somewhat simi- 
lar views have been expressed by me in my 
class lectures on comparative physiology for 
25 years, although not published until last year 
in my book on ‘Comparative Physiology and 
Morphology of Animals.’ 

On p. 210 of that work, speaking of the 
larynx as a musical instrument, after showing 
that it cannot be likened to a stringed instru- 
ment nor to a reed-pipe, I say: ‘‘It is strange 
that no one has thought to liken it to an 
ordinary horn—a stage horn, or better, a French- 
horn. In this instrument the sound is modu- 
lated exactly as in the larynx, viz., by the 
tension and the pressing together of the lips of the 
performer. 'The edges of the rima glottidis ought 
to be called the vocal lips—as indeed they are, 
and not the vocal cords—which they are not in 
any sense. The analogy between the two 
instruments is perfect. The performer on the 
horn presses his lips together tighter, makes 
them tenser and the opening between them 
smaller, in proportion as he desires a higher 
note. He then drives the air between the 
tense lips so as to set their edges in vibration. 


This vibration, by alternate partial closing and. 


opening of the aperture, gives rise to successive 
jets or pulses of the out driven air, and this in 
its turn gives corresponding pulses to the air in 
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the sounding cavity of the horn. Precisely the 
same, as we have seen, takes place in the 
larynx. The only wonder is that so small an 


‘instrument as the larynx and the mouth- 


cavity should be capable of such marvelous 
effects.”’ 

It is true I do not say anything about ‘com- 
pressive vibrations,’ but I think there can be no 
doubt that the nature of the vibrations in the 


two cases is identical.’ 
JOSEPH LE CONTE. 
BERKELEY CAL., April 24, 1901. 


THE PHOTOGRAPHY OF FOSSILS. 


To THE Epiror oF SciENcE: In the current 
issue of SCIENCE (May 3, 1901), p. 710, report is 
given of a paper read before the New York 
Academy of Science by Mr. Gilbert van Ingen, 
on ‘A method of facilitating Photography of 
Fossils.’ 

It may be of interest to your readers to know 
that a patent covering the process there des- 
cribed was issued in December 1899, and a com- 
pany, the ‘Scientific Photograph Company,’ 
under the business management of Roger H. 
Williams (Address 28 East 28th St., New York) 


has been formed to execute orders for the pre- 


paration of illustrations by this patented pro- 
cess. The results obtained are successful in 
reproducing the most delicate details of the 
form of opaque objects of all kinds in which ac- 
curacy is demanded. The process eliminates 
both the interpretation of the artist and the 
distorting effects of color and uneven reflection 
of natural surfaces, and is proving of great value 
as a means of reproducing, in publications, the 
exact form of fossils and other objects. 


HENRY S. WILLIAMS. 
YALE UNIVERSITY, 


May 7, 1901. 


SHORTER ARTICLES. 
VARIATION IN LIGHT OF EROS. 

THE range of variation in the light of Eros, 
which has been diminishing during the spring, 
has now become zero. In February, 1901, it 
was found by European astronomers to amount 
to 2.0 magn. Observations by Professor O. C. 
Wendell, with the Harvard Equatorial, showed 
that the range on March 12, 1901, was 1.13 
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magn.; on April 12 it was 0.40 magn., and on 
May 6 and 7 it was imperceptible and appar- 
ently less than 0.1 magn. 
¢ EDWARD C. PICKERING. 
HARVARD COLLEGE OBSERY- 
ATORY, May 8. 


A SIMPLE OSMOMETER. 

THE end of a thistle tube is drawn out, broken 
off and closed temporarily with wax. The bulb 
is then filled with molasses and a piece of pig’s 
bladder,* is securely but loosely tied over the 


mouth. The wax is removed from the end of 
the stem and the end well fused. Two thick- 
nesses of strong linen are tightly drawn and 
securely tied over the membrane to take the 
strain. The bulbis then placed in water, when 
in a few minutes the column of liquid becomes 
higher and the air column compressed by the 
osmotic action through the membrane. 

In two or three days the maximum pressure 
is obtained, then the length of the air column 
is taken. The air in the stem is allowed to 


* These bladders may be obtained of Kny-Scheerer 
Co., 19th street and 4th Avenue, New York City. 
They are clean and dry like parchment, and cost ten 
cents each or one dollar per dozen. 
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expand to its normal condition by puncturing 
the membrane with a needle and the length of 
the air column measured ; which length, divided 
by the length under compression, gives the 
pressure in atmospheres. 

The greatest pressure I have yet obtained 
with an apparatus of this sort is the expansion 
of 1.5 cm. to 13.2 cm., showing a pressure of 8.8 
atmospheres, or 668.8 cm. of mercury, or 129 
pounds per square inch. 

The highest pressure I find recorded for 
Pfeffer’s cell is 436.8 cm. mercury.* 

The air column after expanding will not be 
so long by six to eight per cent. as it was before 
compression, showing that some of the air has 
been absorbed by the liquid. 

The accompanying figure will serve to show 
how the apparatus is arranged. 

EK. HE. Bogue. 

LABORATORY OF PHYSIOLOGICAL BOTANY, 

HARVARD UNIVERSITY, April 16, 1901. 


CURRENT NOTES ON PHYSIOGEAPHY. 
PHYSICAL GEOGRAPHY OF THE TEXAS REGION. 


THE third folio of the Topographic Atlas of 
the United States is entitled ‘ Physical Geog- 
raphy of the Texas Region’ by Hill. It may 
well serve as a type of many to follow. Twelve 
folio pages are given to text, chiefly concerned 
with an explanation of relief and drainage ; 
then follow a sheet of nine climatic and other 
diagrams, four sheets holding 22 photographic 
views of typical landscapes, five sheets pre- 
senting 24 small topographic maps of typical 
reliefs and streams, and finally a folded map of 
Texas drawn under Hill’s direction by Selden 
and Johnson on a scale of 25 miles to an inch 
with contours every 250 feet. The imperial 
area of the ‘Texas region’ is indicated by the 
statement that each of more than twenty 
physiographic subdivisions has an extent equal 
to that of an average State. Mountains, pla- 
teaus and plains, canyons, valleys and waste- 
floored basins (bolsones) are described in so 
great variety that selection for special remark 
is difficult. Descriptions are marked by a 
thorough-going adoption of explanatory meth- 
ods, such as have always found ardent ad- 


* Goodale’s ‘ Physiological Botany,’ Vol. II., p. 229. 
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vocacy in Hill’s writings. Terminology is 
largely flavored with words of Spanish origin, 
taken from the language that was once general 
and that is still familiar towards the Rio 
Grande. Plains are classified as constructional 
and destructional ; the first being the result of 
accumulation, the second of denudation. Con- 
structional plains are either sea-made or land- 
made ; the latter including many examples of 
surfaces covered by the coarse or fine wash from 
higher ground. The destructional plains here 
found are usually ‘stratum plains,’ that is, sur- 
faces of hard strata from which weaker overlying 
strata have been stripped; and of these three 
sub-classes are given, mesa plains, dip plains, 
and cut (or dissected) plains. Paleoplains is 
suggested as a name for buried destructional 
plains, but the word is objectionable etymologi- 
cally ; ancient plain may serve instead, as all 
the other classes of plains are indicated by ad- 
jectives. The descriptions of the Texan rivers 
show clearly enough that the conventional 
‘idea of a river as a constant current of water 
needs many modifications to fit it to regions of 
moderate rainfall and plentiful rock waste. 


THE NASHUA VALLEY, MASS. 


Tue ‘ Geological History of the Nashua Val- 
ley during the Tertiary and Quaternary periods’ 
is discussed by Crosby (Technology Quarterly, 
Boston, XII., 1899, 288-324, 2 maps, 2 pl.). The 
lower lands of eastern Massachusetts are re- 
garded as parts of a Tertiary peneplain, eroded 
beneath the uplifted Cretaceous peneplain of 
the central and western uplands of Massachu- 
setts ; the remnants of the latter form hills on 
the former. Previous to the Tertiary erosion, 
a coastal plain of Cretaceous sediments is sup- 
posed to have overlapped the southeastern part 
of the older peneplain and through this cover a 
number of east or southeast-flowing rivers were 
superposed on the greatly deformed and de- 
nuded underlying rocks, Traces of this system 
of drainage are found in the headwaters of cer- 
tain rivers whose valleys now converge in a 
general southeasterly direction towards notches 
in the hills through which their united volume 
is thought to have once continued in about the 
same course, but from which it seems to have 
been in several cases diverted by headwater 
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capture by small streams that grew along a belt 
of weak slates. The upper Nashua river is the 
best example of this kind, a number of its head- 


Rough Diagram of Nashua River System, Mass. 
Cities: Ay., Ayer; Cl., Clinton ; F., Fitchburg ; L., 
Lowell; N., Nashua. Streams: N. N., Upper 
Nashua ; Qt., Quinepoxet ; Sq., Squannacook ; St., 
Stillwater, Sy., Stony. Tertiary Water Gaps: A., 
Ayer ; C., Clinton ; Qd., Quinsigamond. 


water branches having been gathered from other 
systems into a single trunk. During the prog- 
ress of these captures and adjustments, broad, 
low-grade valleys were opened, their sub con- 
fluent floors constituting the Tertiary peneplain, 
above mentioned. A number of narrow gorges 
in these valley floors, now concealed by drift 
and discovered by borings in connection with 
the extensive works of the (Boston) Metropoli- 
tan Water Board, are explained as the result 
of a preglacial elevation ; and as such they may 
come to be compared with the narrow young 
valleys so distinctly seen in the uplifted Tertiary 
peneplain of Pennsylvania, but not hitherto 
identified in central New England. During the 
retreat of the ice sheet, lakes were formed in 
front of it in the upper Nashua valley; their 
outlets were across notches among the hills, at 
whose level a number of deltas and sandplains 
are now found. Drift obstructions in the broad 
notch traversed by the preglacial Nashua trunk 
seem to have diverted its flow northeastward 
along its present lower course into the Merri- 
mack. 

Itisto be hoped that fuller details, especially in 
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the form of maps, may in due time be presented 
regarding the glacial lakes above noted. As 
to the restoration and development of the Ter- 
tiary drainage systems, the problem is inher- 
ently difficult on account of the unproved inland 
extension of the Cretaceous coastal plain, of the 
complicated rock structure of the region, of the 
uncertain relation between river volume and 
valley size in the advanced stage reached by 
the Tertiary cycle of erosion before the glacial 
period, and of the large volume and irregular 
distribution of the drift. Additional examples 
of streams, explainable by the same theoretical 
process, would perhaps lead as far towards dem- 
onstration as the case allows. 
W. M. Davis. 


CURRENT NOTES ON METEOROLOGY. 
MONTHLY WEATHER REVIEW. 


THE Monthly Weather Review becomes more 
and more indispensable to teachers and students 
of meteorology with every succeeding number. 
Under the able editorship of Professor Cleve- 
land Abbe, the Review is rapidly enlarging its 
scope and its sphere of usefulness. The num- 
ber for December (issued in February) contains, 
among its special contributions, ‘The Circula- 
tory Movements of the Atmosphere,’ a trans- 
lation of portions of a paper by Professor V. 
Bjerknes, recently published in the Meteorolog- 
ische Zeitschrift, and ‘Line Integrals in the 
Atmosphere,’ by Professor F. H. Bigelow. In 
the ‘ Notes by the Editor,’ Professor Abbe takes 
up a great variety of topics. In ‘ Micro-Photo- 
graphs of Snow Crystals,’ the history of the 
study of snow crystals is briefly reviewed. 
Under ‘Bombarding the Hail Clouds’ the 
question as to the possibility of dispersing hail 
storms by means of cannonading is answered 
by Professor Abbe as follows: ‘‘The Editor 
would state that although statistics show that 
during the past year 15,000 shooting stations 
were established in Italy, and a very large 
number in southern France and Austria, yet 
there is no evidence whatever that the shooting 
done by these stations has had any effect what- 
ever upon the hailstorms or the hail.’’ A short 
paper on ‘Oscillations of the Lakes and the 
Climate in Arid Regions’ mentions the decreas- 
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ing depth of Great Salt Lake, the notable dimi- 
nution of the quantity of water in the streams 
and wells of Turkestan and Bokhara, and the 
shrinking of Lake Ngami, in South Africa, and 
points out that these observations do not indi- 
cate a permanent change in the conditions of 
the atmosphere, these lakes having gone through 
many similar dry periods before now. Other 
papers are ‘The Commercial Importance of 
Storm and Weather Forecasts,’ ‘The Evolu- 
tion of the Thermometer’ (a review of Dr. 
H. C. Bolton’s recent book); ‘Correlation of 
Weather in Distant Localities,’ and ‘ Light- 
ning from Cloudless Skies.’ A recent investi- 
gation of the ‘ Relations between Summer and 
Winter Temperatures,’ by Dr. O. L. Fassig, of 
Baltimore, is found to show that neither warm 
nor cold summers have any more relation to 
the succeeding winter temperatures than have 
the normal summers, or, in general, that there 
is no regular alternation or period in atmospheric 
temperatures. 


NEW CHARTS OF MEAN MONTHLY RAINFALL. 


THE first charts showing the mean monthly 
rainfall for the world were constructed by Dr. A. 
J. Herbertson, and published in Bartholomew’s 
new ‘Atlas of Meteorology’ (1891). Several 
charts of mean annual rainfall had previously 
been published, the first fairly complete one 
being that of Loomis (Am. Journ. Sci., third 
series, Jan., 1882; revised edition, Jbid., Jan., 
1883). Seasonal rainfall charts have recently 
been constructed by Supan. MHerbertson’s 
monthly rainfall charts have now appeared in 
‘The Distribution of Rainfall over the Land’ 
(Roy. Geogr. Soc., London, 1901, 8vo, pp. 70), on 
a considerably larger scale than that adopted for 
them in the ‘Atlas of Meteorology.’ The discus- 
sion is also much more extended than in the 
‘Atlas.’ This monograph will naturally not 
attract as much attention as it would have done 
had not the charts already appeared, but never- 
theless it may be said that Herbertson’s ‘ Distri- 
bution of Rainfall over the Land’ is one of the 
most important meteorological publications of 
recent years. 

NOTES. 


ARCTOWSKI, the meteorologist of the Bel- 
gica expedition, contributes to Ciel et Terre 
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for March 16th a paper entitled ‘A propos de la 
question du climat des temps glaciaires,’ in 
which he states it as his belief that the problem 
of the climate of glacial periods will be solved 
through a careful study of the meteorological 
and other conditions of the Antarctic. 


Mr. H. N. Dickson, lecturer in physical 
geography in the University of Oxford, con- 
tributes a paper on ‘The Circulation of the 
Surface Waters of the North Atlantic Ocean’ 
to the Philosophical Transactions of the Royal 
Society of London, Series A, Vol. 196, pp. 61-208. 
The plates, which are colored, show the monthly 
distribution of temperature and of salinity in 
the surface waters of the North Atlantic during 
the years 1896 and 1897. 


‘CLoup observations during 1896 and 1897 
at Toronto’ is the title of a recent publication 
of the Meteorological Service of the Dominion 
of Canada (4to, Toronto, 1901, pp. 27). These 
observations were begun September 21, 1896, 
and were made by means of theodolites. The 
full tables of observations-are given, but there 
is no discussion of the results, there being only 
the briefest summary of average altitudes and 
velocities by months. 


MaAmmMotxH Tank, in the eastern portion of 
San Diego Co., Cal., on the line of the Southern 
Pacific R. R., is one of the most interesting 
meteorological stations in the United States. 
‘The Climatology of Mammoth Tank’ is the 
title of a brief article in the February number 
of Climate and Crops: California Section. The 
mean annual rainfall for 23 years is 1.81 inches. 
The maximum temperature recorded was 130°, 
on Aug. 17,1878. The warmest month is July, 
with a mean temperature of 98.5°. 

R. DEC. WARD. 


FRANCOIS QUESNAY. 


THE Smithsonian Institution has received a 
Livre d’Or, published in commemoration of M. 
Francois Quesnay, who died in December, 
1774, at the age of eighty years, and was buried 
at his birthplace, Méré, Seine-et-Oise, France. 

The monument and book were the project of 
the Société populaire, of which M. J. Allain-Le 
Canu was president and prime mover. The 
monument was determined upon at Méré dur- 
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ing the Féte Scolaire held July 10, 1892, and was 
completed and inaugurated August 23, 1896. 
At both ceremonies there were large attendance 
and great enthusiasm. At the former, addresses 
were delivered by M. Quesnay de Beaurepaire, 
the great-grandson of him whom they honored, 
and at the latter by MM. Bourgeat, represent- 
ing the Minister of Public Instruction and 
Beaux Arts, Frederick Passy, M. Bellan and 
M. Marcel Habert. 

M. Francois Quesnay was an ignorant coun- 
try boy. He did not learn to read until after 
he was eleven years old, when he became 
enamored of the science of medicine, in which 
he acquired such skill as that he was appointed 
physician to the King, Louis XV. He became 
the founder of the science of political economy 
in France, and finally one of the most learned 
His eminence 
in these branches of science was such that, two 
hundred years after he was born, his friends 
and the neighbors of his town, desiring to give 
him honor accorditg to his renown, erected a 
monument in his memory in the town of his 
birth. 

Alexander Quesnay, descendant of Frangois, 
came to America and fought on her side during 
the War, of Independence. He remained here 
after the war, taking up his residence in Rich- 
mond, Va., where he was chosen and served as 
president of the Academy. 

THOMAS WILSON. 


A SUMMARY OF WISCONSIN ARCHEOLOGY. 


Memepers of the Wisconsin Society of Natural 
History are making systematic efforts to sum- 
marize the data of Wisconsin archeology and 
to preserve the archeological records, speci- 
mens and mounds of the State. A committee 


has been appointed for this purpose. It con- 
sists of ©. D. Stanhope, H. Denison, W. 
J. Bennetts and Charles E. Brown. This 


committee has prepared a circular letter to be 
sent to every person in the State who is thought 
to be interested in the archeology of Wiscon- 
sin. 

There are about three hundred collections of 
specimens from Wisconsin, varying in size from 
five hundred to five thousand objects, which 
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are known to be in different parts of the State. 
There are no headquarters for these collections, 
or for a typical series from them, nor is there 
any record covering the entire range of forms 
ornumber of geographical areas. Many speci- 
mens pass to foreign countries without a record 
or photographs being taken for the State. It 
is not the desire of the Wisconsin people to 
prevent the study of the antiquities of the State 
by outsiders or even their acquirement of speci- 
mens, but rather to secure records, drawings 
and other data for a central State collection to 
be available for study by all. Eventually State 
appropriations for a survey of the mounds are 
to be sought. 

The Wisconsin Society of Natural History 
was founded by Increase Lapham and others, 
who began archeological work ona firm basis. 
It now proposes to establish a new grade of 
membership in the archeological section, for 
people living, at a distance from Milwaukee. 
The regular membership fee is three dollars per 
year. The fee for the new grade will be one 
dollar. A meeting will be held at the Mil- 
waukee Public Museum in May, to which all 
known students and collectors of Wisconsin 
archeology residing in the State will be in- 
vited. The object of this meeting will be to 
discuss ways and means for the study and pres- 
ervation of Wisconsin antiquities. 

It is hoped that students and collectors will 
be brought into closer relationship by the publi- 
cation of a bulletin, which, it is expected, will 
be established as a result of this meeting. The 
foundation of an anthropological reference 
library, the lack of which is keenly felt, and a 
central place of record, where reports of 
explorations may be heard and discussed, is 
also expected by the committee as an outcome 
of the meeting. 

‘The people interested in this movement may 
do lasting good by striving to preserve the 
prehistoric mounds by enclosing them in parks, 
by a close cooperation with the State Univer- 
sity, by a broadening of the proposed arche- 
ological research into that of general ethnology, 
and, finally, by the foundation of a permanent 
department of anthropology in the Univer- 
sity. 

HARLAN I. SMITH. 
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SCIENTIFIC NOTES AND NEWS. 

At the annual meeting of the American 
Academy of Arts and Sciences, held on May 8th, 
it was unanimously voted to award the Rum- 
ford Medal to Professor Elihu Thomson ‘for 
his inventions in electric welding and lighting.’ 
The Academy has granted to Professor Theo- 
dore W. Richards, of Harvard University, the 
sum of $500 from the income of the Rumford 
Fund, in aid of a research upon the Thomson 
Joule effect. 


Proressor J. H. vAN’T Horr, of the Uni- 
versity of Berlin, will give a limited number of 
lectures on physical chemistry at the Kent 
Chemical Laboratory of the University of 
Chicago, beginning on June 19, 1901. 

M. BERTHELOT, the eminent chemist, ex- 
Minister for Foreign Affairs, and permanent 
secretary of the Paris Academy of Sciences, 
who has been elected a member of the French 
Academy in succession to M. Bertrand, the 
mathematician, was officially welcomed to the 
Academy by Mr. Lemaitre on May 2d. 

M. ZEILLER has been elected a member of 
the botanical section of the Paris Academy 
of Sciences in the place of the late Adolphe 
Chatin. M. Zeiller received twenty-five votes, 
while twenty-two were cast for M. Renault. 
MM. Bureau Costantin and Mangin were also 
candidates. 


THE following fifteen candidates have been 
recommended by the Council of the Royal So- 
ciety for election to membership: Professor 
Alfred William Alcock, M.B., Mr. Frank Wat- 
son Dyson, M.A., Mr. Arthur John Evans, 
M.A., Professor John Walter Gregory, D.Sc., 
Captain Henry Bradwardine Jackson, R.N., 
Mr. Hector Munro Macdonald, M.A., Mr. 
James Mansergh, M.Inst.C.E., Professor 
Charles James Martin, M.B., Major Roland 
Ross, M.R.C.S., Professor William Schlich, 
Ph.D., C.1.E., Professor Arthur Smithells, 
B.Se., Mr. Michael Rodgers Oldfield Thomas, 
F.Z.S., Mr. William Watson, B.Sc., Mr. Wil- 
liam Cecil Dampier Whetham, M.A. and Mr. 
Arthur Smith Woodward, F.G.S. 

At the annual meeting of the American 
Academy of Arts and Sciences, held May 8th, 


the following elections took place: Associate 
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Fellows, T. C. Chamberlin, of Chicago, and 
John Fritz, of Bethlehem Pa. ; Foreign Honor- 
ary Fellows, A. Celli, of Rome; A. Engler, of 
Berlin ; F. von Richthofen, of Berlin, and G. 
Paris, of Paris. 

AT a meeting held at Cambridge University 
on April 27th to make some acknowledgment 
of Professor G. D. Liveing’s services to science 
it was resolved ; 

That asa mark of our personal regard for Pro- 
fessor Liveing and in recognition of his valuable ser- 
vices to science and to the University, town and 
county, a testimonial be presented to him, and that 
it consist of a portrait of him to be painted by an 
artist selected by a committee in conjunction with 
Professor Liveing ; the destination of the portrait to 
be determined by the subscribers. 

AT a meeting of the New York Academy of 
Sciences held on May 6th, Professor Franz von 
Leydig, of Wurzburg, was elected an honorary 
member of the Academy. The Academy 
adopted also the following resolution, to be 
presented to Professor Leydig on the occasion 
of his eightieth birthday, on May 21st: ‘‘ The 
New York Academy of Sciences extends to 
Professor Franz von Leydig many hearty con- 
gratulations on the occasion of his eightieth 
birthday. In offering to Professor Leydig an 
election to honorary membership, the members 
of this Academy desire to express their appre- 
ciation of his long-continued services to science, 
and of the profound and lasting influence that 
his memorable researches have exerted on the 
progress of zoology. With all best wishes they 
send him a cordial greeting from America.’’ 

Mr. CHARLES HAWKSLEY has been elected 
President of the Institute of Civil Engineers, 
London, The council has made the following 
awards for papers read and discussed before 
the institution during the past session: A 
George Stephenson medal and a Telford pre- 
mium to Mr. Harry EH. Jones; Telford medals 
and premiums to Mr. G. A. Hobson and Mr. E. 
Wragge: a Watt medal and a Telford premium 
to Mr. Joseph Husband; Telford premiums to 
Mr, J. T. Ford, Mr. L. L. Buck, Mr. W. H. 
Stanger, Mr. B. Blount and Mr. W. J. Doak ; 
Crampton prize to Mr. E. Sandeman. 

Kine Epwarp VII. has consented to become 
patron of the Royal Geographical Society and 
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to continue the royal premium of two previous 
reigns for the promotion of geographical 
research, which takes the form: of the two 
royal medals awarded annually. The Society 
itself has resolved to found a Victoria medal, 
to be awarded occasionally for research in 
scientific geography. 

Dr. REINHARD SURING has been appointed 
chief of division, and Dr. Johannes Edler aid, 
in the Meteorological Institute at Berlin. 


Dr. WILLIAM COLLINGSBRIDGE has been ap- 
pointed medical officer of health for the City of 
London. 


Dr. ADOLPH MEYER will represent Clark 
University at the celebration of the 450th 
foundation of the University of Glasgow. Dr. 
Meyer is at present abroad, working in Germany 
and Switzerland. 

Proressor R. 8. Tarr, of Cornell Uni- 
versity, will spend the summer vacation in 
Switzerland. 


Mr. T. NELSON DALE, geologist of the U.S. 
Geological Survey, who recently resigned his 
position as instructor in geology and botany 
at Williams College, will make his home, in 
September, at Pittsfield, Mass., and from that 
point continue his geological field work in 
eastern New York State and western Vermont. 


Dr. JuDSON SyKES Bury will deliver the 
Bradshaw lecture before the Royal College 
of Physicians in London, his subject being 
‘Prognosis in relation to disease of the nervous 
system.’ 

Dr. Irvine CoLiins Rosse, the author of 
various works on medicine and travel, died at 
Washington, on May 3d, at the age of forty- 
two years. Dr. Rosse was at one time pro- 
fessor of nervous and mental diseases in 
Georgetown University, and, in addition to his 
medical work, had taken part in several Arctic 
expeditions. 

Iv is announced that the Rey. James Chal- 
mers, known for his anthropological observa- 
tions in New Guinea, has been murdered by 
the natives. 

Dr. JoHn CAyAry, formerly lecturer on 
physiology, demonstrator in histology and 
physician at St. George’s Hospital, London, 
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has died at Brighton at the age of about sixty 
years. He was the author of numerous con- 
tributions to the medical journals. 


Mr. ANDREW CARNEGIE, who recently gave 
£6,500 to the British Institute of Mining 
Engineers for the encouragement of research, 
has now doubled this sum. 


A TELEGRAM was received at the Harvard 
College Observatory on May 7th from Professor 
Kreutz at Kiel Observatory, stating that the 
south comet will appear in the Northern Hemis- 
phere. It was observed at the Cape of Good 
Hope May 3%.2115 Greenwich Mean Time in 
R.A. 32 40™32'.4 and Dec. — 0° 31/49’ and was 
also observed May 4°.2187 Greenwich Mean 
Time in R.A. 3°54™ 29°.2 and Dec. — 0° 187 27”. 
The physical appearance is as follows: circular, 
less than 1’ diameter, brighter than 3d magni- 
tude, well-defined nucleus, tail longer than 2°. 

THE Society for the Promotion of Hngineer- 
ing Education will hold its ninth annual meet- 
ing at Buffalo, beginning on June 29th. 

A CABLEGRAM to the New York Times states 
that ata meeting of the Royal Society last 
week a plan was considered to enlarge the 
scope of the Society, so that it should embrace 
literature, and the other subjects included in 
the five academies of the Institute of France. 
It is said, however, that no action was taken. 

WE learn from the Northwestern Daily Mail 
of April 22d (Barrow-in-Furness, Lancashire, 
England) that an urn of ancient workmanship 
has been discovered below the upper Boulder 
Clay, in the Isle of Walney, near Barrow. The 
urn lay ten feet below the surface and some 
forty feet above sea-level in coarse sand on a 
pan of, sandstone beneath the clay. The ex- 
cavation was for brickworks, the manager of 
which is confident that the rock had not 
previously been disturbed. The urn is eight 
inches in diameter, with a wall average one- 
fourth inch in thickness composed of at least 
four layers of a very fine paste of a brown tint 
and exceedingly hard; its outer surface is 
smooth and unornamented. This important 
find is being further investigated by Mr. 
Harper Gaythorpe of Barrow-in- Furness. 


Ir is stated in the Times that experiments 
were carried out in London on May 1st by a 
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party of balloonists under the direction of Mr. 
Percival Spencer, with the object of testing the 
general direction of the atmospheric currents 
across London and of investigating the phe- 
nomena of sound in the higher reaches of the 
atmosphere. Four balloons ascended from the 
Crystal Palace, St. Anne’s-grounds, Barnes, the 
Welsh Harp, at Hendon, and the West Ham 
Gas Works. The balloon from the Crystal 
Palace, which ascended at 4:04 p. m., reached 
Dorking at 5:55. The balloon which left West 
Ham at 4 p. m. descended at Headley, near 
Epsom. The greatest altitude attained was 5,- 
500 ft. Snow was encountered above the height 
of a mile. 


THE annual meeting of the members of 
the Royal Institution was held in London 
on May ist, Sir James Crichton-Browne, the 
treasurer, being in the chair. The annual re- 
port of the committee of visitors, testifying to 
the continued prosperity and efficient manage- 
ment of the Institution, was read and adopted, 
as was also the report of the Davy-Fara- 
day Research Laboratory. Forty-seven new 
members were elected last year, and 63 lectures 
with 19 evening discourses were delivered. 
The following were elected as officers for 1901— 
1902: President, the Duke of Northumber- 
land; Treasurer Sir James Crichton-Browne ; 
Secretary, Sir William Crookes ; Managers, Sir 
Frederick Abel, Sir William de W. Abney, Sir 
James Blyth, Sir Frederick Bramwell, Dr. 
Thomas Buzzard, Viscount Gort, Dr. Donald 
Hood, Lord Kelvin, Sir Francis Laking, Mr. 
Hugh Leonard, Dr. Frank McClean, Mr. James 
Mansergh, Mr. George Matthey, Mr. W. H. 
Spottiswoode, and Lord Justice Stirling; visi- 
tors, Sir Andrew Noel Agnew, Dr. C. E. Beevor, 
Mr. W. H. Bennett, Dr. Francis Elgar, Mr. 
Joseph G. Gordon, Dr. J. Dundas Grant, Lord 
Greenock, Mr. Maures Horner, Mr. H. F. 
Makins, Sir Thomas Sanderson, Mr. W. S. 
Squire, Mr. Harold Swithinbank, Mr. J. J. 
Vezey, Mr. Roger W. Wallace and Mr. James 
Wimshurst. 


AT the meeting of the Council of the Royal 
Geographical Society, on April 28th, the Royal 
medals and other awards were made as fol- 
lows: The founders’ medal to the Duke of 
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the Abruzzi. The Duke undertook, at his own 
expense, in 1897, an expedition to Mount St. 
Elias in northwest America, which he for the 
first time ascended to its summit, 18,060 feet 
above sea level (July 31, 1897). In 1898 he 
organized, again at his own expense, an expedi- 
tion towards the North Pole by the Franz Josef 
Land route. The expedition made a success- 
ful voyage to Franz Josef Land, where winter 
quarters were established. During the winter 
the Duke organized a sledge expedition to the 
north, and, being incapacitated by frost-bite 
from leading it in person, entrusted the com- 
mand to Captain Cagni, who succeeded in 
reaching the highest latitude yet attained by 
man—86° 33/ or 22’ beyond Nansen’s furthest. 
By this journey over the frozen ocean Captain 
Cagni disproved the existence of the land 
shown on the maps to the north of Franz Josef 
Land, the northern parts of which were for 
the first time accurately surveyed. The 
scientific work of the expedition included 
determinations of positions by astronomical 
observations, observations of the state and dis- 
tribution of the ice, investigation of the me- 
teorological and tidal phenomena, the aurora 
borealis, gravity, and the geology of the lands 
visited. The patrons’ medal was awarded 
to Dr. A. Donaldson Smith, who in 1894 
organized at his own expense an expe- 
dition for purposes of exploration between 
Shebel river and Lake Rudolf, which had 
at that time never been reached from the 
north. Starting from Berbera in July, 1894, he 
pushed southeast to the headwaters of the 
Shebel, on which he threw much new light, 
made a wide circuit to the south, crossing the 
Jub, and making his way westward to Lakes 
Stefanie and Rudolf. He explored the lower 
course of the Omo,skirted the east shores of Lake 
Rudolf and, striking southeast through hitherto 
unknown districts to the Tana river, reached 
the east coast, having thus traversed the whole 
extent of the Somali and Galla countries from 
north to south. In 1898 he organized a new 
African expedition for the purpose of com- 
pleting his former work. Leaving Berbera 
in August, 1888, he again reached the north 
end of Lake Rudolf, making en route con- 
siderable rectifications of the map ; and, con- 
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tinuing his march westward, crossed for the 
first time the unknown tract of country 
lying between Lake Rudolf and the Upper 
Nile. Throughout his journey he executed a 
careful route survey, carrying a triangulation 
through from Somaliland to the vicinity of the 
Nile, and supporting this by frequent astro- 
nomical observations with theodolite and 
chronometers. The other awards were made 
to Mr. Louis Bernacchi and Captain Colbech 
for their aid in the Southern Cross Antarctic 
expedition, and to Captain Cagni for his journey 
to 86° 33’ N., on the Duke of the Abruzzi’s 
expedition. 

PROFESSOR WILLIAM RAMSAY has issued a 
report on the subject of the proposed institute 
for post-graduate education, which a wealthy 
Parsee, Mr. Tata, recently offered to endow. 
This report, according to the London Times, 
states that the institute should be placed with 
reference to the situation of raw products ; its 
site should be where the climate admits of 
energetic work during most of the year ; and it 
should, if possible, be near a coalfield or some 
source of electric power. Bangalore is selected 
as an ideal site ; for the Mysore State is rich in 
minerals (iron, gold, magnesite, manganese ore, 
corundum, &c.), and sugar-cane and the poppy 
are cultivated there. The climate is temper- 
ate, the place is easily accessible, and the 
Cauvery Falls can provide enough power for 
many factories. The Mysore Government have 
offered land for the institute, and would prob- 
ably aid the scheme with pecuniary support in 
recognition of the benefits which would accrue 
to the State from its operations. Professor 
Ramsay discusses the salaries, period of office, 
vacations, duties and restrictions of members 
of the staff, and the method of appointment to 
chairs. He suggests that mechanics should be 
engaged to make apparatus and to teach the 
students to use their hands. A mechanician in 
brass and iron and a glass-blower might be 
procured who could train native boys to be- 
come skilled workmen capable of constructing 
apparatus and machinery as the work of the 
institute increases. Students should be se- 
lected from Indian colleges and should be 
graduates in science, except those who come 
from engineering colleges. The students would 
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accumulate at the rate of 15 to 20 a year, and 
the total number in the institute would not ex- 
ceed 60, an ample number for a staff of nine 
teachers in research work. In order that the 
scheme may be set on foot, Mr. Tata’s gener- 
ous benefaction needs a supplement of about 
£5,000 from the Government of India. As the 
Viceroy and several members of his Council 
have promised favorable consideration, it may 
be hoped that this modest grant will be forth- 
coming. ‘‘ I can imagine few ways,’’ says Pro- 
fessor Ramsay, ‘‘in which a contribution from 
the State is likely to have such substantial and 
far-reaching results on the prosperity of the 
whole people. For the establishment of indus- 
tries would result not merely in giving employ- 
ment to the small number of experts for whom 
this Institute is designed, but to a vast army of 
clerks, artisans, workman and also merchants, 
whose object would be the disposal of the man- 
ufactured articles produced from the raw ma- 
terials existing in the country ; whereas, by ex- 
porting the raw materials as such, the country 
is impoverished, for their extraction gives em- 
ployment only to navyies and to the railway 
companies.”’ 


UNIVERSITY AND EDUCATIONAL NEWS. 


THE Legislature of Minnesota has recently 
appropriated $25,000 for a new laboratory of 
agricultural chemistry, and $25,000 for the 
erection and equipment of a building for in- 
struction in, and investigation of, veterinary 
science. 


PHILLIPS ACADEMY, of Andover, Mass., has 
established a department of archeology with a 
fund of $150,000. A museum is about to be 
erected. Dr. Charles Peabody, of Haryard, is 
hon. director, and Mr. W. K. Moorehead is 
curator. There are about 40,000 specimens 
with which to begin study. They were col- 
lected during the past six years by Mr. Moore- 
head for the founder, whose name, at his own 
request, is withheld from publication. 


Mr. H. M. Hanna has given to Western Re- 
serve University $12,000 to establish a research 
fellowship in its medical school in the depart- 
ments of physiology and pathology. 
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THE alumni of Columbia University are mak- 
ing efforts to collect $400,000 for a hall for the 
college. It is hoped that the building may be 
erected by the time of the celebration of the 
hundred and fiftieth anniversary of the found- 
ing of the University in 1904. 


EFFORTS are now being made to promote the 
better equipment of Queen’s College, Belfast. 
It appears that the chair of pathology has been 
endowed and thata laboratory of physics and 
engineering has been promised by Mr. Pirrie. 
The sum of £5,000 has been given by Sir James 
Musgrave. 


GROUND has been broken for the new Ad- 
ministration and Science Building of Colorado 
College. The sum of $160,000 has been 
secured for its erection and equipment, of which 
sum Dr. Pearsons, of Chicago, and Mr. W. S. 
Stratton have each contributed $50,000. 
The building will contain laboratories in all 
departments of science, lecture and recitation 
rooms, and a large natural history and geolog- 
ical museum. 


THE Kent Laboratory of Chemistry at Yale 
University is now being enlarged in accordance 
with the bequest of $50,000 by A. E. Kent. 


THE courts have decided that the Loomis 
laboratory must be relinquished by New York 
University. It would in this case go to the 
Cornell University Medical College, but we 
understand that the litigation will be continued. 


AT the conference of the Presidents of the 
State Universities held at the University of 
Illinois, on May 1st, 2d and 3d, the following 
subjects were brought up for discussion : 


1. What can be done to stimulate publication among 
university teachers and graduate students without 
over-stimulating it? 

2. Is a uniformity of system in keeping the records 
and making the reports of State universities desirable 
and practicable ? 

. 3. How does one get rid of a professor who is in- 
dustrious and attentive to his duties, who has good 
sense, whose influence upon students is good, but who 
by lack of. ability and training is paralyzing the in- 
struction of his department ? 

4. Should entrance requirements for colleges of agri- 
culture be lower than for other colleges? What tech- 
nical courses might be offered in agriculture without 
entrance conditions? 
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5. What, if anything, do the State universities owe 
to applicants for admission who are mature and anx- 
ious to increase their working efficiency, but who can. 
not meet entrance requirements ? 

6. What proportion of the Morrill Fund is usually 
devoted to agriculture, and what to mechanic arts, 
languages, etc., or branches not connected with agri- 
culture ? 

7. Can anything be done to promote system in 
‘Aericultural Experimentation’ under the Hatch 
Act? 

8. What is to be said concerning physical training 
departments and athletic matters ? 

9. To what extent should university authorities 
permit class rushes and scrimmages ? 

10. What is the wise policy touching university in- 
spection of high schools ? 

11. Should our universities maintain summer 
schools? Or, are four regular terms in the year ad- 
visable ? 

12. What ought our universities to do concerning 
the professional training of teachers ? 

13. Is a uniform standard for ‘units’ or ‘ points’ 
in entrance requirements practicable ? 

14. What ought the State universities to claim in 
reference to the right of their graduates to teach in 
the common schools without examination by local 
commissioners ? 

15. How can other educational interests secure such 
national cooperation and pecuniary support as are ac- 
corded to the agricultural interests ? 


THE Yale Alumni Weekly compares the 
changes in the election for senior studies next 
year with those of the class of 1886, when the elec- 
tive system began. It appears that ancient lan- 
guages fall from 34.8 per cent. to 23.9 per cent.; 
European languages rise from 10 per cent. to 
14.7 per cent.; English from 9.2 per cent. to 14.7 
per cent.; mathematics fall from 18.8 per cent. to 
10 per cent.; natural sciences rise from 7.4 per 
cent. to 8.4 per cent.; philosophy falls from 9.1 
per cent. to 5.6 per cent.; history rises from 
7.2 per cent. to 10.1 per cent., and social 
sciences rise from 3.5 percent. to 12.2 per cent. 


THE Council of the New York University 
has accepted the resignations of the entire 
faculty of the School of Pedagogy, consisting 
of six members, including the Dean. A special 
committee which recommended this action was 
authorized to reorganize the faculty. 

Iv is expected that two new professorships 
will be established at the University of Toronto, 
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one in geology and paleontology, and the other 
in mineralogy. 

Dr. FRANKLIN CARTER has resigned the 
presidency of Williams College after twenty 
years of service. 

At Columbia University Henry E. Crampton, 
Ph.D., has been made adjunct professor of 
zoology at Barnard College, and Mr. W. HE. 
Kellicott assistant in this science. Mr. Wil- 
liam Findlay has been made tutor in mathe- 
matics and Miss Julia L. Collis assistant in 
physics. In other departments of the Uni- 
versity the following promotions and appoint- 
ments have been made: George H. Ling, tutor 
in mathematics; Charles S. Forbes, assistant 
in mathematics; Alexis P. Anderson, curator 
of the herbarium; H. W. Shimer, assistant in 
paleontology; George I. Finlay, assistant in 
geology ; George Canning Hubbard, assistant 
in analytical chemistry and assaying; Myron 
S. Falk, C.H., tutor in civil engineering; 
Adolph Black, instructor in civil engineering ; 
Joseph C. Pfister, instructor in mechanics; A. 
L. J. Iveneau, tutor in metallurgy; (zilbert 
Tolman, assistant in physics; Holmes C. Jack- 
son, assistant in physiological chemistry. 


WitiiAM J. MornKHAUS, graduate student 
at the University of Chicago, has been appointed 
assistant professor of zoology at the University 
of Indiana. 


C. J. FRANCE, who expects to take the Ph.D. 
degree at Clark University, has been given 
charge of the biological work in the Jacob 
Tome Institute. 


THomMAS HupDSON BEARE, professor of mechan- 
ical engineering at University College, London, 
has been appointed to the chair of engineering 
in the University of Edinburgh, in succession 
to the late Professor Armstrong. 


J. J. SupBoRovGH, D.Sce., senior lecturer and 
demonstrator in chemistry at Nottingham Uni- 
versity College, has been appointed professor of 
chemistry, at Aberystwith, in place of Dr. 
Lloyd Snape, now Secretary for Education for 
the County of Lancaster. 


Dr. R. SPITALER, docent and assistant in 
astronomy in the German University at Prague, 
has been promoted to an associate professorship. 
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PROFESSOR ROWLAND, 1848-1901.* 


A Great man has fallen in the ranks— 
great in talents, great in achievements, 
great in renown. Not now need we recall, 
the incidents of his life, nor estimate the 
characteristics of his impressive personality, 
nor enumerate his contributions to physical 
science. We are assembled in this aca- 
demic hall as his friends, his pupils, his 
colleagues, about to follow his deserted 
body to the church, and there in silence to 
give thanks for such an example, or to 
utter, with his kindred, words of faith and 
hope, consecrated by the comfort they have 
given to the mourners of many climes and 
of many centuries. Before these last rites, 
we pause to think what sort of a man was 
this whom we so love and honor, whom we 
so lament, whose death, in one aspect, seems . 
so premature; in another, crowned with 
the best that earth can give. 


* An address before the officers and students of the 
Johns Hopkins University, assembled before the 
funeral, April 18, 1901. 
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Our friend was born with a powerful 
mind, and the older he grew the more 
powerful it appeared to those who knew 
him intimately and to those most capable 
of understanding the problems and the 
methods which engaged his thoughts. 
Others may have eyes as keen and fingers 
as facile, but his vision and his dexterity 
were controlled by a brain of extraordinary 
fineness, versatility and strength. No- 
body could walk with him, hunt with him, 
sail with him, talk with him, work with 
him, without perceiving his firm grasp, 
his clear aim, his concentrated energy, his 
extraordinary powers. In early youth his 
mind was directed to the study of nature— 
not so much to plants and animals as to 
physical and chemical forces. This was 
the bent of his life. It is true that he was 
fond of music, classical music especially— 
Chopin’s funeral march, for example—and 
he loved good works of art—the Madonnas 
of Raphael, for example. 

Yet he cared but little for literature, 
having showed, in his early days, a boyish 
animosity toward Greek and Latin which 
he never wholly overcame. Aristotle was 
no authority to him. But the mysterious 
forces of the physical world—gravitation, 
sound, light, heat, electricity and magnet- 
ism—were his constant study. The prin- 
ciples of mechanics were to him of funda- 
mental importance, and mathematics was 
subservient to all his investigations. In 
this broad field he was a reader, a student, 
an experimenter, an inventor, a discoverer, 
a philosopher. He knew how to ask a dif- 
ficult and far-reaching question, and he 
knew how to seek the answer. 

Extraneous considerations were excluded 
when he saw the point of an inquiry, and 
on that point he concentrated all his powers. 
For example, when he began the brilliant 
series of experiments in spectrography 
which made him peerless in this domain, he 
saw that the spectrum depended on the ac- 
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curacy of the gratings, and the gratings on 
the dividing engine, and the dividing en- 
gine on the screw—so he began the study 
of light by devising and making a screw 
more exact than any screw that has ever 
been produced by the most accomplished 
makers of instruments of precision, and 
then he saw that photography must be im- 
proved before he could reveal to the eye of 
others the intricacy of the solar spectrum. 
His intellectual apparatus was controlled 
by a powerful will. When he was deter- 
mined upon a given course, no regard for 
consequences, no apprehension of perils or 
of difficulties, no dread of failure, proved 
a barrier. They heightened his zest. For- 
tunately his ends were noble and his pro- 
ceedings wise, so that rarely, if ever, did 
failure disappoint him or weaken his self- 
confidence. He would have been a great 
soldier, a great explorer, a great lawyer. 
But above his keen perceptions, his logic, 
his adaptation of means to ends, and his 
marvelous concentration, I must place an- 
other moral quality—one that appeals to 
every one of us, whether we understand 
his determination of the mechanical equiva- 
lent of heat, or the steps by which he ar- 
rived at the value of the ohm. This moral 
quality is the love of truth. Of course, he 
was true in all the ordinary relations of 
life. That is the beginning of truth, but 
not the end of it. He was also true in all 
his investigations, careful to eliminate 
errors, to avoid preconceptions, to shrink 
from hasty conclusions and inferences, to 
be critical of other investigations, to be ac- 
curate, exact, conscientious, to spare no 
pains, to shrink from no efforts, to conceal 
no difficulties, in order that the absolute 
facts might be established, so far as this 
can be done by limited humanity. To him 
science was another word for truth—not 
all the truth, but that amount of truth 
which the limited powers of man have dis- 
covered. He was a follower of Isaac New- 
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ton, picking up upon the seashore a few 
pebbles and discerning their lessons. 

At the close of our first decennium, two 
speakers were brought forward to tell, re- 
spectively, what had been the aims of this 
University in providing for the study of 
science and letters. These speakers were 
Professor Gildersleeve and Professor Row- 
land. They had no preliminary conference, 
but each brought his discourse to a close 
by a return to the key-note—the key-note 
which had governed and should govern our 
personal behavior and the harmonies of 
our associated lives as members of the 
Johns Hopkins University. 

Said the exponent of letters: ‘“ First and 
last, the scientific standard must be up- 
held for the university man, be he a stu- 
dent of letters, be he a physicist ; and that 
standard is the absolute truth, the ultimate 
truth. ‘ Nothing imperfect is the measure 
of anything,’ says the prince of idealists.” 

Said the man of science: ‘‘ But for my- 
self, I value in a scientific mind most of all 
that love of truth, that care in its pursuit, 
and that humility of mind which makes 
the possibility of error always present more 
than any other quality. This is the mind 
which has built up modern science to its 
present perfection, which has laid one stone 
upon the other with such care that it to- 
day offers to the world the most complete 
monument to human reason. This is the 
mind which is destined to govern the 
world in the future and to solve problems 
pertaining to politics and humanity as well 
as to inanimate nature, 

“Tt is the only mind which appreciates 
the imperfections of the human reason and 
is thus careful to guard against them. It 
is the only mind that values the truth as 
it should be valued and ignores all personal 
feeling in its pursuit. And this is the mind 
the physical laboratory is built to culti- 
vate.” 

These are words worthy to be recalled 
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by the successive groups of students who 
come here for instruction and counsel as 
the years roll on. Let us sacredly cherish 
our inheritance. 

In closing, let me call our departed 
brother, our dear colleague, our honored 
teacher, our ornament, our pride and our 
delight, by another nobler title. He was a 
servant of the Lord. If one who leads a 
life of purity, fidelity and integrity, and 
who consecrates, without self-seeking, his 
strength, his talents, his time, at home and 
at his laboratory, in health and in bodily 
infirmities, in youth and in maturity, to the 
interpretation of the laws by which the cos- 
mos is governed, is a servant of the Lord, 
—then reverently and truly we may say of 
our departed friend he was a servant of the 
Lord, Maker of heaven and earth. Let 
me apply to him words of the Master, whom 
he was taught from childhood to revere. 
His ‘eye was single’ and ‘ his whole body 


was full of light.’ 
DANIEL C. GILMAN. 
JOHNS HopKINS UNIVERSITY. 


AN OUTLINE OF THE PROGRESS OF CHEM- . 
ISTRY IN THE NINETEENTH CENTURY.* 
CHEmistTRY is one of the youngest of the 

natural sciences. Its growth and develop- 

ment have taken place almost entirely in 
the past one hundred years. Nevertheless, 
it is well to remember that some of the 
foundation stones of the science were laid 
in the latter part of the eighteenth century. 

There was no such thing as a science of 

chemistry in the time of the ancient Greeks 

and Romans. Nor during the middle ages, 
nor previous to the year 1750 can there be 
said to have been any systematized chemi- 
cal knowledge. 

In the middle of the eighteenth century 
the attempt was made to explain in a gen- 
eral way that most striking of all ordinary 


* Address delivered before the Academy of Science 
at St. Louis, on March 18th. 
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chemical changes, namely, fire or combus- 
tion. It was noticed that there are two 
classes of bodies, those that will burn and 
those that will not. The former were as- 
sumed to contain the element of fire or 
phlogiston. In the process of burning the 
phlogiston was supposed to escape into the 
air; the ashes or products of combustion 
remained behind. The act of burning was 
looked upon as a decomposition. Combus- 
tible bodies were all supposed to be of a 
compound nature, consisting of phlogiston 
and the products of combustion. In the 
act of burning these two elements separated, 
the phlogiston going off into the air, the 
products of combustion remaining behind 
as the ashes. 

This first theory of chemistry was re- 
placed by a better one in the year 1785 by 
Lavoisier, the distinguished French chemist. 
Last summer a bronze statue of Lavoisier 
was unveiled in Paris. It bears a single 
inscription, namely, ‘The founder of Mod- 
ern Chemistry.’ Lavoisier found that 
when bodies burned the products of com- 
bustion were heavier than the original sub- 
stances. A few years previous to this, in 
1774, Joseph Priestley, the English clergy- 
man, had found that when the red calx of 
mercury is heated oxygen gas is obtained, 
and that substances burn very brilliantly 
in this gas. Lavoisier repeated the experi- 
ments of Priestley, saw, what the latter 
failed to see, that burning was the union of 
oxygen with the burning substance and that 
combustion was a chemical combination 
and not a decomposition. ‘There is no 
such thing as phlogiston, the element of 
fire,’ said Lavoisier; and from this time 
on all substances that could not be resolved 
into simpler substances weighing less than 
the original substances were called elements. 

Thus began a new era for chemistry, a 
quantitative era, in the year 1785. From 
now on the balance became the chief in- 
strument of chemical investigation. Such 
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in brief was the condition of chemistry one 
hundred yearsago. The ideas of Lavoisier 
had,at the opening of the last century, come 
to be very generally accepted, but very 
little was known beyond these. Oxygen 
was the chief element and the oxides the 
chief compounds or, as Berzelius said : 
‘ Oxygen was the center point about which 
chemistry revolved.’ The knowledge of 
the composition of other substances was 
very imperfect. It was not even known at 
that time that substances do have a fixed 
composition ; indeed the fundamental laws 
of chemical action were still all undiscov- 
ered. Almost nothing was known of the 
composition of substances of vegetable or 
animal origin, that great and important 
class of bodies that we now know as organic 
substances. A century ago it was not 
known that alcohol contained oxygen; this 
fact was found out in the year 1809. There 
were no laws and principles, no general- 
izations ; chemistry consisted of purely de- 
scriptive matter, and that was often very 
imperfect. Inorganic chemistry was largely 
mineralogy, organic chemistry was chiefly 
botany. 

Limited as chemical knowledge was when 
the nineteenth century opened, there were, 
however, certain men at work, who had 
adopted the quantitative methods of Lavois- 
ier, and who soon made important discov- 
eries. First of all Proust, in 1801, an- 
nounced that every chemical compound has 
a fixed and definite composition, that when 
substances unite chemically they do so in 
definite ratios by weight. This statement 
of Proust’s was not allowed to go unchal- 
lenged. C. L. Berthollet maintained that 
compounds have a variable composition, 
and that if there are any that do appear to 
have a fixed composition itis an exception 
and not the rule. For eight years the con- 
troversy was carried on between these men. 
Proust finally came out victorious. More 
and more analyses of compounds were made, 
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until it was clearly established that every 
distinct substance has a fixed and unalter- 
able composition. The second great law of 
combination was discovered in 1804 by 
John Dalton, and it iscommonly called the 
law of multiple proportions. To explain 
these laws of combination, Dalton intro- 
duced the atomic theory into chemistry, 
and from now on the great problem was to 
determine the relative weights of the atoms. 
When the history of chemistry in the nine- 
teenth century comes to be written, it will 
be largely the history of the atomic theory, 
and for more than sixty years the two great 
problems to which the most eminent men 
gave their attention were the determination 
of the atomic weights and of the arrange- 
ment of the atoms in compounds. It would 
be a long story to trace out step by step 
how these problems were solved. The men 
who did most in this direction were Berze- 
lius, Dumas, Liebig, Gerhardt and Laurent, 
Cannizzaro and Kekulé. As a result of 
their work, it began to be generally recog- 
nized, about 1865, that these two problems 
had been satisfactorily solved, and from that 
time on there has been no question as to 
the reasoning employed in fixing upon a 
number to represent the atomic weight of 
an element, or to determine the way in 
which the atoms are linked together in a 
compound. 

Side by side with this development of 
chemical theory has gone the discovery of 
new elements and compounds. Instead of 
the thirty elements or simple substances 
known at the beginning of the last century, 
we now have seventy-eight. Instead of a 
few scores of distinct compounds of definite 
composition,we now have thousands of these 
substances. To-day there are known 75,000 
compounds of carbon alone. 
1859 and 1860 Bunsen and Kirchoff devised 
the spectroscope, and it has become, next to 
the balance, the most important instrument 
of chemical investigation. By means of it 
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the elements rubidium, cesium, thallium, 
indium, gallium, scandium and helium have 
been discovered. 


THE PERIODIC LAW. 


Soon after the atomic weights had been 
determined satisfactorily, a very remarka- 
ble relationship was discovered by Lothar 
Meyer and Mendelejeff to exist between the 
atomic weights and the properties of the 
elements. It was found that when the ele- 
ments were arranged in the order of increas- 
ing atomic weights, beginning with the 
lowest and going up regularly to the highest, 
there was a periodic variation in the proper- 
ties of the elements. For example, it was 
noticed that the 8th element resembled the 
first, the 9th was analogous to the 2d, and 
so on. Mendelejeff expressed this fact in 
the following way: ‘‘ The properties of the 
elements,” he said, “ are a periodic function 
of their atomic weights.’’ By means of this 
law Mendelejeff was able to foretell the ex- 
istence of new elements and to predict their 
chemical and physical properties. When 
the table of elements was first arranged it 
was incomplete, there were blank spaces. 
Mendelejeff predicted that elements would 
be found that would fill these spaces, and 
from the properties of the adjoining ele- 
ments he foretold the properties of the un- 
known elements. In this way he predicted 
the properties of an element that would re- 
semble boron, another that would be anal- 
ogous to aluminum,and a third that would 
be closely related to silicon. ‘These predic- 
tions have all been fulfilled. In 1879 Nil- 
son discovered scandium and found that it 
had all of the properties of the unknown 
element that resembled boron, in 1875 Bois- 
baudran discovered gallium ; it was the ele: 
ment resembling aluminum, and in 1885 
Winkler discovered germanium; its proper- 
ties were almost identical with those that 
had been predicted for the element resem- 
bling silicon. 
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NEW ELEMENTS FOUND IN AIR. 


In the last few years it has been found 
that ordinary air contains some elements, 
the existence of which had not even been 
suspected. For nearly three-quarters of a 
century it was supposed that we knew all 
about the composition of the air, but in 
1892 Lord Rayleigh found that a globe 
filled with atmospheric nitrogen weighed 
more than the same globe filled with nitro- 
gen made from chemical compounds con- 
taining nitrogen, and this observation fol- 
lowed up led to the discovery of argon, an 
inert gas, present to the extent of about 
one per cent. in the air. Then efforts were 
made to find argon in mineral substances ; 
certain minerals that were supposed to give 
off nitrogen on heating were heated in 
vacuous vessels and thus helium was dis- 
covered. Recently Professor Ramsey has 
found two other inert gases in air besides 
argon; he obtains them by the fractional 
evaporation of liquid air, and he has named 
them neon and kripton. Quite recently 
it has been claimed that the mineral pitch 
blende contains the elements radium, 
polonium and actinium, and that these 
elements emit rays that are capable of pro- 
ducing skiagraphic images on sensitive 
plates, and of discharging electrified bodies. 


PROGRESS IN INDUSTRIAL CHEMISTRY. 
Hand in hand with the development of 
scientific chemistry and the discovery of 
new compounds has gone the improvement 
of manufacturing processes and the methods 
of industrial chemistry. At the beginning 
of the last century potash was the chief 
alkali, and this was obtained from wood 
ashes. Leblanc invented a method of 
obtaining soda from salt, and for many 
years this was the only way of getting 
alkali on the large scale. Now this method 
has been almost entirely replaced by the 
Solvay or ammonia-soda process, and it is 
very probable that before many years this 
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in turn will be replaced by the electrolytic 
process of obtaining alkali from salt solu- 
tions. There is a constant evolution of 
new methods in chemical industry, the 
older processes have to give way to more 
economic and perfect methods. For more 
than one hundred years, all the sulphuric 
acid that is used has been made in lead 
chambers, and one improvement after the 
other was added to this process until it was 
brought to a high state of perfection; but 
now, with the opening of the new century, 
the sulphuric acid manufacturers are pull- 
ing down their lead chambers. A new and 
better method of making the acid has been 
devised. Sulphur dioxide and air are led 
over finely divided platinum and the result- 
ing sulphur trioxide is conducted into 
water. It has long been known that sul- 
phuric acid can be made in this way on the 
small scale in the laboratory, but it is only 
recently that the principle has been adapted 
to the commercial preparation of the acid. 
Heretofore the difficulty has been that the 
contact substance, the finely divided plati- 
num, soon lost its activity. Now it has 
been found that this can be overcome by 
carefully purifying the gases before they 
come in contact with the platinum, and 
that, by keeping the temperature of the 
interacting gases below the point of decom- 
position of the sulphur trioxide, the action 
can be carried on indefinitely and on the 
commercial scale. The resulting sulphur 
trioxide is led into water and sulphuric acid 
of any degree of concentration obtained. 
Other important changes in industrial 
chemistry have been brought about by the 
application of electricity to the preparation 
of chemical elements and compounds. 
Places like Niagara Falls that have abun- 
dant water power for the production of elec- 
tric currents are rapidly becoming the seats 
of important chemical industries. The 
electric current is at present used chiefly 
in two ways in inorganic chemistry. First 
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it is used for the production of very high 
temperatures in the electric furnace. In 
simple form the electric furnace consists of 
a box made of fire bricks in which the carbon 
poles of an electric are light are placed. 
Under the influence of the high tempera- 
tures produced between the carbon pencils 
nearly all metal oxides are reduced by car- 
bon. Aluminium oxide is reduced in this 
way at Niagara Falls, and aluminium 
bronze, an alloy of aluminium and copper, 
is made. Sand isreduced inthe same way, 
and the element silicon unites with the ex- 
cess of carbon and forms the compound car- 
borundum, an exceedingly hard substance 
which is used so extensively as a substitute 
for emery. Artificial graphite and phos- 
phorus are also made in the electric fur- 
nace and the carbides of a large number of 
metals have been prepared. Of these car- 
bides calcium carbide has become of com- 
mercial importance, as it is used extensively 
for making acetylene. 

The other way in which the electric cur- 
rent is utilized is for the electrolysis of 
liquids, either solutions of substances in 
water or fused substances. At Niagara 
metallic sodium is now made by the elec- 
trolysis of fused caustic soda. One of the 
uses of the metallic sodium is to prepare 
sodium peroxide, the new bleaching agent, 
for which purpose the metal is burnt in 
dry air. Metallic aluminium is obtained by 
the electrolysis of aluminium oxide in a 
fused bath of cryolite. Caustic soda and 
chlorine are made by the electrolysis of 
salt solutions, and potassium chlorate by 
the electrolysis of potassium chloride solu- 
tion. The electric current is also used in 
refining certain metals, for which purpose 
sheets of the crude metal are suspended at 
one pole in a bath of the metal salt and the 
pure metal deposited at the other pole. 

During the past century great progress 
has been made in the methods of extract- 
ing the metals from their ores. Not only 


SCIENCE. 


807 


has this been true of iron, but of all the use- 
ful metals. As an example, it is only nec- 
essary to call attention to the cyanide proc- 
ess of extracting gold and silver. Gold 
and silyer ores which are so poor that it 
was unprofitable to work them in previous 
years are now successfully treated with 
a solution of potassium cyanide, which has 
the power, in the presence of air, of dis- 
solving the noble metals. Itis this method 
which has largely contributed to the in- 
creased production of gold in recent years. 
Side by side with this improvement of 
metallurgical processes has gone the util- 
ization of by-products. Not only is blast- 
furnace slag used in making Portland cem- 
ent, but other slags, such as those ob- 
tained in the basic steel process and which 
contain phosphoric acid, are used as fertiliz- 
ers. The sulphur dioxide formed by roast- 
ing lead and zinc ores is no longer allowed 
to escape into the air, but is converted into 
sulphuric acid. 


PROGRESS IN ORGANIC CHEMISTRY. 


But undoubtedly the most rapid strides 
in the development of chemistry have been 
made in the past century in that depart- 
ment known as organic chemistry. One 
hundred years ago our knowledge of the 
compounds occurring in the organs of plants 
and animals was very meager indeed. A 
few organic substances had been isolated, 
but their composition was very imperfectly 
known, as the methods of analysis were 
very crude. Liebig in 1830 improved the 
method of analyzing these compounds and 
thus laid the foundation of organic chem- 
istry. 

A century ago it was generally believed 
that organic compounds could not possibly 
be made artificially by synthesis in the 
laboratory, as was the case with mineral 
compounds. It was thought that a peculiar 
vital force in some way intervened in their 
production in the organs of plants and 
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animals, and that we could never expect to 
prepare them in the laboratory. But this 
idea soon had to be abandoned, for in 1828 
Wobler succeeded in building up urea from 
simple inorganic substances, and thus the 
first synthesis of an organic substance was 
effected. This was soon followed by that 
of acetic acid by Kolbe, and then year after 
year an ever larger and larger number of 
substances was added to the list of synthetic 
compounds. It would take too long to 
enumerate all the compounds that have 
been made artificially in the laboratory. It 
is enough to say that the hydrocarbons of 
petroleum, common alcohol, wood alcohol, 
fusel oil, the ethers, the etheral and essen- 
tial oils, the fatty acids, glycerine, grape 
sugar and fruit sugar, coloring matters and 
dye stuffs like indigo and turkey red, aro- 
matic substances like oil of bitter almonds, 
vanilline and coumarine and many others, 
have been made. 

One hundred years ago it was generally 
believed to be impossible for two substan- 
ces of entirely different properties to have 
the same composition. When Liebig in 1823 
found that Wobler had analyzed silver cy- 
anate and stated the percentage composi- 
tion, he saw that it was identical with the 
percentage composition of silver fulminate 
as found by himself. He at once wrote to 
Wohler and told him that he must have 
made a mistake. Silver cyanate and silver 
fulminate were very different substances, 
he said; they could not possibly have the 
same composition. Wohler repeated his 
analyses and found that they were correct. 
Liebig again analyzed silver fulminate and 
found that his figures also were correct. 
Both substances had the same percentage 
composition. A few years after, Berzelius 
showed that racemic and tartaric acids 
have the same composition, but different 
properties, and from this time on substan- 
ces of this kind have been called isomeric. 
This phenomenon of isomerism, so rare at 
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one time, is now very common. We have, 
for example, 55 substances having the for- 
mula C,H,,O,, all having the same elements 
in the same proportions, or the same kind 
of atoms and the same number of atoms of 
each kind. To explain isomerism it was 
necessary to assume that in these different 
bodies the atoms are differently arranged 
or grouped. Thus there came into chemis- 
try the idea of structure or constitution, 
and by this term is meant the way in which 
the atoms are united to form the smallest 
particles of compounds. By studying the 
methods of formation and of decomposition 
of compounds it has been found possible to 
draw conclusions as to which atoms are 
more closely associated with one another: 
In the year 1865 the methods of determin- 
ing the constitution of substances had been 
brought to a high state of development as 
the result of the work of Professor Kekulé 
in Bonn. Kekulé proved experimentally 
that in a compound each atom is not united 
directly with all the other atoms, but that 
certain atoms act like links in a chain and 
hold different atoms together to form defi- 
nite structures. 

The immediate effect of this theory was 
that it led to a great deal of work, the ob- 
ject of which was to determine the way in 
which the atoms are linked in different sub- 
stances. When once this structure had been 
determined, it was easy to see how the com- 
pound might be built up from simpler sub- 
stances. The outcome was that hundreds 
of substances were made synthetically, and 
in the attempt to make artificially the valu- 
able and useful substances, very often new 
ones were discovered that in turn were 
found to possess valuable properties. For 
instance, after determining the constitution 
of atropine, Ladenburg, in making it syn- 
thetically, succeeded in making several 
modified atropines, such as homoatropine, 
which also have valuable properties. Pro- 
fessor Fischer attempted to unravel the 


May 24, 1901.] 


structure of grape sugar and to make it 
synthetically ; he succeeded in this, but, in 
addition, he has made 20 other sugars that 
had never been known before. 

As work went on in organic chemistry 
and the methods of working with these 
substances were improved, and the means of 
distinguishing between them became more 
refined, it was found that there were even 
finer kinds of isomerism than had at first 
been observed. It is possible to have two 
or more substances of identical composition 
and of exactly the same chemical behavior, 
but differing from one another in only a very 
slight way. For example one compound 
will rotate the plane of polarized light a 
certain number of degrees to the right while 
the other will rotate the plane the same 
number of degrees, but to the left. Inshort 
there are right and left handed compounds. 
This physical isomerism, as it is called, 
can only be explained by assuming a dif- 
ferent arrangement of the atoms in space. 
Since 1888 a great deal of work has been 
done in the development of the theories of 
space chemistry or stereochemistry. We 
are in a position now not only to determine 
how the atoms are linked to one another 
but also how they are actually grouped in 
space. Stereochemistry is the most attrac- 
tive field of research in organic chemistry 
to-day. Prominent among the men who 
have contributed to this department of 
chemistry are Van’t Hoff, Wislicenus, Bae- 
yer and Emil Fischer. 


PROGRESS IN PHYSICAL CHEMISTRY. 

During the past fifteen years the border- 
land between chemistry and physics has 
been very successfully cultivated, and a new 
department of chemistry has resulted. This 
is the department known as physical 
chemistry, and it deals with such subjects as 
thermo- and electrochemistry, with chem- 
ical statics and chemical dynamics and 
with the laws of solution and electrolytic 
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dissociation. A great deal of progress has 
been made in all these directions. It is 
especially the new theories of solution and 
of electrolytic dissociation that have most 
profoundly changed our waysof looking at 
chemical action. We now regard a sub- 
stance in solution as in a condition analo- 
gous to the gaseous state. Like a gas, the 
dissolved substance exerts pressure, and 
this pressure, which is known as osmotic 
pressure, obeys the same laws that gas 
pressure does. One great practical benefit 
that has resulted from the laws of solution 
is that it is no longer necessary to convert 
a substance into a gas in order to find its 
molecular weight; it is only necessary to 
dissolve it in some solvent, and from the 
changes which it produces in the freezing 
point.or boiling point or vapor tension of the 
solvent to calculate the molecular weight. 

The theory of electrolytic dissociation has 
greatly modified our ways of interpreting 
the ordinary reactions of analytical chem- 
istry. We now hold that in all dilute so- 
lutions of acids, bases and salts, in short 
the compounds of inorganic chemistry, we 
have no longer the unchanged substances, 
but their positive and negative ions. In 
the act of dissolving in water the acids, 
bases and salts are more or less completely 
split into their ions, and the chemical 
changes that take place in these solutions 
are reactions between these ions. A great 
many facts of analytical chemistry, of elec- 
trolysis and such empirical laws as the 
law of thermoneutrality of salt solutions 
and of the constant heat of neutralization 
of acids and bases, heretofore inexplicable, 
have now received a rational and natural 
explanation by means of this theory of elec- 
trolytic dissociation. 

Epwarp H. KzisEr. 


CAMPANUS. 
Many of the early editions of the ‘ Ele- 
ments’ of Huclid, among them the editio prin- 
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ceps of 1482, carried acommentary said to 
be by ‘Campanus of Novara.”* That means 
that everything except the enunciations was 
by Campanus ; for the early notion was that 
all the demonstrations were the work of edi- 
tors. Of course that was entirely errone- 
ous and, as far as the first book is con- 
cerned, a most monstrous error, since that 
book is one of the most deeply studied 
statements that ever was drawn up in any 
branch of thought. 

The Latin text of Euclid which accom- 
panied this commentary had been derived 
indirectly from an excellent Greek text, de- 
cidedly superior to the common traditional 
text of later times; though in certain de- 
tails it was faulty. But thereare many in- 
dications that the translation was not made 
directly from the Greek, but from the Arabic. 
There is said to be a ‘controversy’ as to 
whether the translation was due to Cam- 
panus or not. But as far as I can discover, 
the ‘controversy’ consists in this, that 
everybody who has made any independent 
inquiry into the matter, such as Tiraboschi 
and Charles Jourdain, says that the version 
is that of Adelard of Bath ; while the Ger- 
man writers, none of whom have really 
examined the evidences, either roundly 
assert that it is by Campanus or decline to 
enter into what they call the ‘ controversy.’ 

The commentary of Campanus is very 
unequal. In some places, especially in the 
tenth book, it rises to a high level of mathe- 
matical reasoning; while in some other 
places it is beneath criticism. For the most 
part, it is very respectable. 

Campanus himself has remained an ob- 
scure personage. He has usually gone 

*The colophon of the first edition reads: Opus 
elementorum euclidis megarensis in geometriam ar- 
tem. In id quoque campani perspicassimi commen- 
tationes finiunt. Erhardus ratdolt Augustensis im- 
pressor solertissimus venetijs impressit. Anno salutis 
MCCCCLXXXII Octavis Calendis Junii. Lector 


Vale. Euclid was always confounded with Euclides 
of Megara. 
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by the name of Campanus, tout court; 
but now and then he has been called Jo- 
hannes Campanus. It appears that Joan- 
nes de Lyneriis, who, about 1310, wrote an 
‘A bbrieviatio Instrumenti Campani,’ so calls 
him ; and thereis other XI Vth-century evi- 
dence to prove that that was his name (see 
Boncompagni, X VII., 783, 784). Inregard 
to his age, a MS. work of Petrus Peregrinus, 
to which internal evidence assigns the date 
1261, refers to the planetary tables of Cam- 
panus (Boncompagni, I., 5), while Roger 
Bacon is said to speak of him asstill living. 
These facts agree with the assertion of 
Baldi (whose life of Campano, dated 1588, 
is given in Boncompagni, XIX., 591), and 
fully proved by Tiraboschi (Storia della. 
Letturatura Italiana, Tomo LV., Libro IT., 
capo ii., $8), that he was chaplain of Pope 
Urban IV., who reigned from 1261 to 1264. 

I think that I can fix the date of the 
commentary upon the ‘ Elements’ within a 
year or so. In the collection of ele- 
mentary mathematical works which have 
been brought together by George A. Plimp- 
ton, Esq., there is a manuscript of this 
commentary upon vellum, written in a very 
handsome, but stiff and slightly elongated, 
book-hand, which might have been written 
at any part of the last half of the XIIIth 
century, though I think it would be sur- 
prising to find that it was as early as 1250. 
Just below the colophon of this MS., where 
the owner of such a book frequently wrote 
his name, one can read in a careful cursive 
hand of, say, the third quarter of the XIIIth 
century, or thereabout, a pious sentence in 
the first person by ‘Jacobus Dei gratia 
Patriarcha Jerusalemitorum.’ Observe 
that one hardly uses the phrase ‘ Dei gratia’ 
except in speaking of oneself. 

It can, therefore, be asserted with con- 
siderable confidence that, soon after this 
MS. was written, it came into the possession 
of a person so describable. But that could 
only be Jacques Pantaleone, who, having 
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been only a short time before elevated to 
the dignity of Patriarch of Jerusalem, be- 
came on the 29th of August, 1261, Pope Ur- 
ban LY., the known friend of Campanus. 
He would naturally receive one of the first 
copies. Indeed, there is evidence that it 
was hastily given to him ; for the geometri- 
cal figures are not drawn all the way through 
the MS., notwithstanding its being an excep- 
tionally handsome MS., for such a work. 
It seems, then, that the book must have 
been published, say, within a year of Au- 
gust, 1260. 

Tf this inference be admitted, we have in 
the commentary of Campanus, considering 
its respectable strength, occasionally its re- 
markable strength, additional evidence of 
the promising beginning of science which 
was made in the thirteenth century until 
all that sort of thing was swept away before 
the flood of scholasticism ; while in its lapses 
into utter absurdity, though they are but 
rare, we meet with another characteristic 
which is marked in Petrus Peregrinus, in 
Roger Bacon, and in other scientific stu- 
dents of that period. 

C. S. PEIRCE. 


P.§S. I notice that Moritz Cantor (II., 
100) will have it that Urban reigned until 
1281. Considering what a difference it 
would have made for the history of Sicily, 
for our friend Roger Bacon, and for some 
famous works of literature, if he had, the 
slip is, perhaps, worth notice. 

When I can have the privilege of exam- 
ining the MS. again and of consulting a 
library, I think I can strengthen my proof 
of the date of the work. 
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Kellogg, Vernon Lyman, Professor of Entomology, 
Stanford University, California. ; 

Kennedy, Frank Lowell, Instructor in Lawrence 
Scientific School, Harvard University, Cam- 
bridge, Mass. 
Kepner, Harry V., Instructor in Chemistry, Denver 
Manual Training High School, Denver, Colo. 
Kern, Josiah Quincy, Ph.D., 507 6th St., N. W. 
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ogy, Ohio University, Athens, Ohio. 


SCIENCE. 


(N.S. Von. XIII. No. 334. 


Merrill, Payson, 111 Broadway, New York City. 

Merrill, Joseph Francis, Ph.D., Professor of Physics 
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SCIENTIFIC BOOKS. 

Topographic Surveying, Including Geographic, 
Exploratory and Military Mapping. By 
Herpert M. Witson, U.S. Geological Sur- 
vey. New York, John Wiley & Sons. 1900. 
205 Figures. 

It is always a source of great satisfaction in 
picking up a book to know that the author by 
training and experience is qualified to speak 
with authority on the subject therein dis- 
cussed. In the case of the book under review 
we have as its writer a graduate of one of our 
best schools of engineering, who afterwards 
served an apprenticeship under Mr. Henry 
Gannett, the master topographer, and then, 
after spending considerable time abroad, be- 
came one of the Division Chiefs of the Geolog- 
ical Survey. 

Every feature of topographic work is taken 
up, treated exhaustively, and with the aid of 
illustrations and tables left in the shape deemed 
the most serviceable to the student. The 
descriptions of instruments and their adjust- 
ments are scattered through the book and the 
tables aré inserted at the point where reference 
to them is first made. Thisis not the usual 
practice, and its practicability is a question of 
personal preference. Ordinarily we look in 
the back of the book for all tables and expect 
to find the first pages devoted to the descrip- 
tion of instruments. 

An important topic, seldom referred to, that 
is found in this treatise is the way in which to 
equip a party for field work, including the 
supplies needed, medicines that should be pro- 
vided, and also suggestions as to how to look 
after the details of camp life. In this connec- 
tion it might be suggested that space is given 
to some matters of trifling importance. How- 
ever, the severest criticism that suggests itself 
is the frequent comparison of the work of the 
U. S. Coast and Geodetic Survey with that of 
‘the Geological Survey. This contrasting places 
the relative accuracy and cost in a misleading 
light and should not be so presented by an 
official of either. organization. Then, too, the 
most expensive work of the Coast Survey has 
been to a great extent experimental, and 
many organizations have profited by the les- 
sons thus learned—none more so than itself. 
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As, for example, the work of Professor Wood- 
ward, which resulted in perfecting the tape- 
line base-measuring system whereby it was 
possible for a single party in the Coast Survey 
to measure nine bases in a single season. A 
wrong impression is given in comparing cost 
and accuracy, except when great emphasis is 
put on the fact that the cost increases rapidly 
with the accuracy—apparently out of reason- 
able proportion. If we say that one party can 
execute a primary triangulation ata cost of 
90 cts. a square mile with a probable error of 
one-tenth of a foot for each side of this square 
while another charges $30 for a square mile 
and secures a probable error of three-hun- 
dredths of a foot, it looks as though we were 
paying more than thirty times as much to se- 
sure a probable error one-fourth as great. A 
still greater cause for comment is the state- 
ment that while both organizations demand 
the same degree of precision in precise level- 
ing, one costs $10 a mile, while the other costs 
only $5. 

It is far from the purpose of this review to 
question the accuracy of these statements, but 
the opinion is held that such comparisons create 
wrong impressions ard react upon the author. 
It is believed that the author is in error when 
he says that in the topographic survey of the 
District of Columbia no system of bench marks 
was left in the course of the leveling, also that 
the St. Albans base was measured with the sec- 
ondary apparatus, and that any form of tape- 
stretcher is more quickly manipulated than that 
used by the Coast Survey. The reason for re- 
ferring to the matters just mentioned is that in 
the eyes of many they mar a book otherwise 
most excellent, and in the main practically 
beyond improvement. 

It is safe to say that there is not a book on 
topography in the English language, or perhaps 
in any other language, that gives with such 
clearness and discrimination the amount of de- 
tail required for maps intended for various pur- 
poses, and the simplest and quickest methods 
for securing the necessary data. For this rea- 
son it is believed that it is eminently fitted for 
use as a text-book—a rare quality in techni- 
cal treatises—as well as for a handbook for 
those actively engaged in topographic work. 
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The sketches, diagrams and maps are taken 
from work actually done, thereby establishing 
confidence in the processes described. In this 
connection it might be suggested that a word of 
caution should be uttered regarding the tend- 
ency to give the interval of contours that have 
been sketched. Beyond this one point, a care- 
ful reading has not disclosed anything but mer- 
itorious features in all that pertains to the 


technical side of the book. 
J. H. Gore. 
CoLUMBIAN UNIVERSITY. 


Neudrucke von Schriften und Karten tiber Meteor- 
ologie und Erdmagnetismus herausgegeben von 
Proressor Dr. G. HELLMANN. No. 13, 
Meteorologische Beobachtungen vom XIV. bis 
XVII. Jahrhundert. Berlin, A. Asher & Co. 
1901. 4vo. Pp. 70introduction and notes + 
pp. 180, fac-similes. Price, 18 Marks. 

This is the latest of these reprints that have 
been reviewed from time to time in SCIENCE, 
and its object is to elucidate the beginning of 
meteorological observations and to eradicate 
the impression, which is common even among 
specialists, that with very few exceptions there 
were no continuous observations before the end 
of the 17th century. It is here shown that 
already at the close of the 15th century many 
series of observations existed, including some 
simultaneous ones, and it seems probable that 
regular observations of the weather were made 
even in very ancient times. The present volume 
deals with two kinds of records, meteorological 
observations on land—those without instru- 
ments from 1337 to 1645, and those with instru- 
ments from 1649 to 1700—and observations 

made at sea between 1492 and 1700. 

' The earliest journal of the weather extant is 

that kept by William Merle at Driby, in Lincoln- 

shire, England, between the years 1337 and 

1344. The Latin MS. was reproduced in fac- 

simile, with a translation, about ten years ago by 

the late Mr. Symons, but, as the edition was 
limited and hardly went outside of England, 

Dr. Hellmann has thought it worth while to 

reprint a portion. The next oldest record 

(1439) is also English, and then come German, 

Austrian, Italian, Swiss, Belgian, Spanish and 

Danish observations. It is certainly not known 

generally that observations in Brazil preceded 
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those in this country, and that the first weather 
observations in North America were by a Swede, 
Johann Campanius, on the Delaware River, 
near Philadelphia, during 1644 and 1645, a 
summary of the weather for each month being 
given. The firs’ observations with instru- 
ments .were readings of the barometer each 
day during the years 1649, 1650 and 1651 
in Clermont (Auvergne) and at the same time 
at Paris and at Stockholm. Of these only M. 
Périer’s observations in Clermont have been 
preserved and they are reproduced. The orig- 
inal log-book of Christopher Columbus’s first 
voyage (1492-93) no longer exists, but an extract 
relating to the change of weather on this side 
of the Canary Islands, and an account of a 
West India cyclone encountered on the return 
voyage, and which is the first description of 
such a storm, are quoted. There are nine other 
extracts from logs of early voyages, making, 
with the observations on land, 36 rare journals. 
Even if known to students, hitherto these have 
been practically inaccessible, but now they are 
presented as nearly as possible in the original 
form and enriched with copious notes by the 
best authority on the subject. These reprints 
have not been put on sale in America, but one 
or two copies of the current volume may be 
had at the publisher’s price, viz., $4.50, from the 
Blue Hill Observatory, Hyde Park, Mass. 


A. LAWRENCE RoreH. 


Die Pflanzen-Alkaloide. Von JuL. WILE. BRUHL, 
Professor an der Universitit Heidelberg; in 
Gemeinschaft mit Edward Hjelt und Ossian 
Aschen Professoren an der Universitat Hel- 
singfors. Mit Hingedruckten Abbiidungen. 
Braunschweig, F. Vieweg und Sohn. 1900. 
Mk. 14.00. 

The discovery of plant alkaloids belongs to 
the early part of the nineteenth century, and 
their subsequent study and investigation rank 
among the important achievements of modern 
chemistry. In 1803, Derosne, a French apothe- 
cary, obtained impure morphine from opium. 
In 1805, Sertiirner, a German apothecary, iso- 
lated the pure alkaloid and, in 1817, recognized 
its basic character and showed it to be the active 
principle of opium. Since that time the study 
of alkaloidal chemistry has been steadily pro- 


gressing, until from certain plants, as cinchona 
and poppy, at least twenty different alkaloids 
have been obtained. 

The present monograph is a separate edition 
of Volume VIII. of ‘Roscoe & Schorlemmer’s 
Lehrbuch der organischen Chemie,’ and treats 
of the plant alkaloids apart from the synthetic 
alkaloids and ptomaines. The author has di- 
vided this class of the alkaloids into certain 
fundamental groups, but has wisely not at- 
tempted to extend the classification further, 
having subdivided them according to the plants 
or families in which they occur. The main 
divisions are as follows: I. PYRROLIDIN GROUP, 
hygrine. II. PyRIDIN GROUP, trigonellin, 
piperin, chrysanthemin, nicotin, sparteine and 
cytisin, alkaloids of the Solanaceae, jaborandi, 
areca nut, conium, coca leaves and bark of the 
root of pomegranate. III. CHINOLIN GROUP, 
cinchona, strychnos and curare alkaloids. IY. 
ISOCHINOLIN GROUP, alkaloids of opium, hy- 
drastis, berberis and corydalis. V. ALKALOIDS 
OF UNKNOWN CONSTITUTION as in ergot, Lycopo- 
diaceae, Coniferae, Gnetaceae, Liliaceae, Apo- 
cynaceae, Aristolochiaceae, Buxaceae (Cacta- 
cece), Lauraceae, Papilionaceae, Loganiaceae, 
Papaveraceae, Ranunculaceae, Rubiaceae, Ru- 
taceae, and including glyco-alkaloids and other 
miscellaneous alkaloids. 

Of the more than one hundred alkaloids, the 
constitution of only a comparatively few is 
known. In his treatment of these principles, 
Professor Brihl gives the following data con- 
cerning them: History, occurrence, prepara- 
tion or method of isolation, physical and chem- 
ical properties and, wherever possible, the 
constitution, synthesis and the salts which 
have been studied. 

Concerning the origin and purpose of the al- 
kaloids in plant life, the author seems to agree 
with Guareschi that they are in the nature of 
waste products of the living protoplasm and 
.that when once produced they are not again 
assimilated. It may be said, however, that 
this view is contrary to the recent researches of 
Barth, who has shown that in the seeds of 
Datura stramonium L. and Conium maculatum L. 
the alkaloids are located in the nucellus and 
that after germination they disappear. It would 
appear, therefore, that they, in some instances 
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at least, like the glucosides, are to be consid- 
ered in the nature of reserye products. Then, 
too, the recent discovery of the glyco-alkaloids 
seems to favor this view. 

The author has shown a masterly treatment 
of the chemistry of the plant alkaloids and the 
book is welcome as an important contribution 
to the subject ; it is not only of special interest 
to the chemist and apothecary, but also to the 
physician, more particularly the therapeutist, 
as it is being shown that the constitution of 
chemical compounds has a more or less definite 
relation to physiological action. 

HENRY KRAEMER. 

PHILADELPHIA COLLEGE OF PHARMACY. 


ENZYMES AND THEIR APPLICATION.* 


A VOLUME of 217 pp., 8vo, has recently been 
added to |’ Encyclopédie Scientifique des Aide- 
Mémoire, by M.-H. Pozzi-Escot, editor of the 
Revue Générale de Chimie pure et Appliquée, 
on the subject of enzymes and their application. 
The book is written, as the author states in the 
preface, for engineers and chemists, and not for 
biologists. The first part of the book, including 
nine chapters, deals with the general problems 
of enzymology, classification of enzymes, secre- 
tion, chemical composition, general properties, 
mode of action, etc. There are some statements 
in the text which physiologists at least could 
hardly accept as facts without more proof—for 
example, on p. 9, that enzymes are transformed 
vegetable albuminoids, or on p. 17, that enzymes 
are immortal, and on p. 50, that the secretion of 
diastase depends simply on the food furnished 
the cell, ete. The writer’s use of the word dias- 
tase is also inconsistent. Following Duclaux he 
uses it most often as a general term equivalent 
to enzyme, but on pp. 42-43 it is used as equiv- 
alent to amylase. On p. 50 amylose is used 
when amylase was evidently intended, also 
rhamnose where rhamnase was intended (p. 
28). Similar typographical errors are pain- 
fully numerous. 

The second part of the book deals with en- 
zymes in their industrial applications. This, 
like the first part of the book, is too briefly dealt 

* ‘Tes Diastases et Leurs Application,’ 


E. Pozzi-Eseot. 
Paris, 1900. 


par M.- 
Gauthier-Villars-Masson et Cie., 
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with to make it valuable as a handbook, but the 
work will serve a good purpose in stimulating 
a desire on the part of the reader to know more 
of the subject and lead him to examine some 
of the more complete works. 

ALBERT F’, Woops. 


THE CYCLOPEDIA OF AMERICAN HORTICUL- 
TURE.* 


Ir is scarcely a year since the first volume of 
Bailey and Miller’s Cyclopedia of American 
Horticulture appeared. The third volume, 
bringing the work down to page 1486, has now 
come from the press, and there is reason to 
hope that the concluding volume will not be 
delayed much beyond the end of the summer. 
Considering the large number of persons who 
have written ‘copy,’ the many illustrations to 
be selected and prepared, and the extent of 
the work, this promptness of publication is not 
only deserving of commendation but quite re- 
markable. 

What has been said of the quality of the 
earlier volumes (SCIENCE, June 1 and August 
10, 1900) applies equally to the one now under 
consideration. Perhaps the general reader will 
be most interested in the excellent brief horti- 
cultural treatment of the States the names of 
which begin with N to P—therefore compris- 
ing most of the great horticultural States of the 
country—and of the Philippines and Porto 
Rico, and in the articles on parks, perfumery 
gardening, photography as applied to horticul- 
ture, physiology of plants, plant breeding, and 
the correct methods of potting and pruning 
plants. The most extensive botanical mono- 
graphs are those of Opuntia, Pinus, Populus, 
Prunus, Pyrus and Quercus; and the most im- 
portant horticultural monographs, aside from 
some of these, are those of the Orange, Peach, 


Pear, Pelargonium, Pecan and Primula. 
Ts 


SOCIETIES AND ACADEMIES. 
THE AMERICAN PHYSICAL SOCIETY. 
Atv the meeting of the Society, held at Colum- 
bia University, on April 27th, Professor A. A. 
*Bailey, L. H. and Miller, W. Cyclopedia of 
American Horticulture. N-Q. Pp. xv +432. PI. 


11+ ff. 606. New York, 1901. The Macmillan Com- 
pany. Price, $5.00. 
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Michelson, of Chicago, was elected president to 
fill the vacancy caused by the death of Pro- 
fessor H. A. Rowland, and Professor A. G. 
Webster, of Clark University, was elected vice- 
president. The following resolution was adop- 
ted and made a part of the minutes: 

The Physical Society desires to record its deep 
sense of sorrow for the death of its late president, Pro- 
fessor H. A. Rowland, and its- appreciation of his 
services to science. By his brilliant researches he 
did much to advance our knowledge of physics, and 
by his work as a professor he stimulated many 
students to greater zeal for accurate scholarship and 
scientific investigation. His interest in the Society 
was shown from its beginning, and it owes much to 
the care with which he watched over the organization. 
By his death the Society, the science which it repre- 
sents, and our country have sustained a loss which 
will be severely felt. 

At the same meeting of the Physical Society 
Professor S. W. Stratton gave an account of the 
organization of the National Bureau of Stand- 
ards which is to be established at Washington, 
and which, it is hoped, will prove of great value 
both to the scientific workers of the country 
and to manufacturers, 

A paper by Mr. Bergen Davis on a ‘New 
Phenomenon produced by Stationary Sound 
Waves’ described some interesting quantitative 
experiments with organ pipes. The apparatus 
and methods employed by Mr. Davis gave re- 
sults in close accord with what theory would 
predict, and they make it appear possible to 
bring the experimental study of these subjects 
on to an exact quantitative basis. 

Mr. H. J. Hotchkiss presented a paper on 
the ‘Counter E. M. F. of the Electric Arc,’ 
giving an account of an experimental study of 
one phase of this much-discussed question. Mr. 
Hotchkiss employed an oscillograph, of a type 
which he has developed and used in numerous 
previous investigations, to determine whether 
the are contains a counter electromotive force 
which lasts for an appreciable time after the 
current has been removed. The period of the 
needle of the oscillograph was about 1/5,000 of 
a second, and a study of the curves obtained by 
it has led Mr. Hotchkiss to the conclusion that 
if a counter electromotive force does exist, 
which lasts as long as a ten-thousandth of a 
second after the current is broken, then the 
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average value of this E. M. F. cannot exceed 4 
of a volt. The paper also described experi- 
ments to determine the conductivity of the arc 
after the circuit was broken. The conductivity 
was found to depend upon the direction in 
which current was sent through the arc, and 
the results seem to indicate something in the 
nature of acounter BE. M. F., whose value is less 
than one volt. 

Professor A. G. Webster showed a method 
by which the Maxwell top might be used to in- 
dicate the path of the invariable axis in a body 
moving under the influence of no forces. A 
second paper by Professor Webster described 
quantitative experiments with a top. The 
traces obtained from the top under various 
known conditions were found to agree satisfac" 
torily with the predictions of theory. 

A paper by Professor BE. L. Nichols on the 
‘Efficiency of the Acetylene Flame’ gave the 
results of experiments on this subject since the 
presentation of Professor Nichols’ previous 
paper in June. The values obtained at that 
time have been only slightly modified by the 
later work. 

A paper on the ‘Specific Heats of Elec- 
trolytes,’ by Professor W. F. Magie, gave a 
formula for computing the specific heat in 
the case of solutions in which electrolytic dis- 
sociation occurs. A comparison with experi- 
mentally determined values showed an ex- 
tremely satisfactory agreement. 

A paper by Mr. J. W. Miller, on the ‘ Elastic 
Properties of Helical Springs,’ describing nu- 
merous experiments on this subject, completed 
the program. 

ERNEST MERRITT. 


CHEMICAL SOCIETY OF WASHINGTON. 


THE 126th regular meeting was held April 
11th, when the following program was pre- 
sented : 

‘A New Method for the Estimation of Cane 
Sugar, in presence of Lactose,’ by L. M. Tol- 
man. Benzolsulphinide was used as the hydro- 
lyzing agent, because it has no action on the 
rotation of lactose, even after heating for 
several hours, while a solution of sucrose is 
completely inverted in 80 minutes, by use of 
one-half gram of the sulphinide. The results 
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obtained showed that it was a satisfactory and 
accurate method. The method used in con- 
densed milk was as follows: Twice the normal 
weight of the milk was weighed into a 200-cc. 
flask and 10 cc. of a 10-per-cent. solution of 
citric acid added to coagulate the casein. The 
liquor was then filtered, 75 cc. of the filtrate 
measured into a 100-cc. flask, one half gram of 
saccharine added and, after shaking, in order to 
break up the lumps, immersed in a boiling 
water bath for 30 minutes. Two ce. of acid 
mercuric nitrate were then added, the solution 
made up to volume, filtered and polarized at as 
near 20° C. as possible. The direct reading 
was taken in the ordinary way and the volume 
of precipitate corrected for by double dilution. 
The results obtained were very satisfactory. 
‘Classification of Alkali Soils,’ by Frank K. 
Cameron. The views presented in this paper 
may be summarized as follows: (1) A classifi- 
cation as black alkali or white alkali, depend- 
ing upon the presence or absence of sodium 
carbonate, is inadequate in view of our present 
knowledge of alkali phenomena. A more com- 
prehensive classification is desirable. Such a 
classification appears to be possible on chemical 
grounds, considering alkali conditions as the 
result of the action of aqueous solutions of cer- 
tain soluble salts upon less soluble salts. (2) 
The action of sodium chloride solutions upon 
gypsum is the predominating feature in certain 
areas and seems to be well typified by the con- 
ditions in the valley of the Pecos in New 
Mexico. The solubility of the gypsum is ap- 
parently much increased by the presence of the 
sodium chloride due to the formation of the 
soluble salts, sodium sulphate and calcium 
chloride. In such an area practically the only 
salts which will have to be considered in the 
ground solutions are sodium chloride and 
sodium sulphate, as well as calcium sulphate. 
Calcium chloride is sometimes found concen- 
trated to a considerable extent, but usually in 
localized and generally small spots. Owing to its 
keeping the soil of these spots moister and, there- 
fore, darker than the surrounding soils, such 
spots are locally known as black alkali spots. 
(8) The action of solutions of sodium chloride 
upon calcium carbonate is the predominat- 
ing feature of some areas. The region about 
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Fresno, Cal., seems to furnish a good illustration 
of this class. As a result there is always found 
a greater or less formation of sodium carbonate, 
the, soluble and very noxious component of 
black alkali, and the very soluble calcium 
chloride. Such regions are generally further 
characterized by the presence of a hardpan at 
a distance of a few feet below the surface and 
generally parallel to it, the cementing material 
of which is calcium carbonate. In such areas 
there is a tendency toward an accumulation of 
the soluble carbonates at the surface of the soil. 
Calcium chloride accumulations, in spots of 
comparatively restricted area, are frequent ac- 
companiments and are often mistaken for bad 
black alkali spots, although the presence of 
soluble carbonates in more than very small 
quantities is an impossibility. (4) The class of 
alkali most commonly encountered is that in 
which the predominating feature is the simul- 
taneous action of solutions of sodium chloride 
upon gypsum and calcium carbonate. In such 
an area the formation of soluble carbonates can 
take place to only a very limited, generally 
negligible, extent. The apparent increase in 
the solubility of the gypsum is also much less 
than when the calcium carbonate is not present. 
The alkali of the Salt Lake Valley appears to 
be a good illustration of this type. (5) Much 
less frequently other types of alkali are en- 
countered, as at Billings, Mont., where the 
soluble material in the soils appears to be almost 
entirely sulphates. (6) Modifications of the 
types described above are more or less fre- 
quently found. They may possibly be of such 
importance as to warrant a separate classifica- 
tion, as, for example, the conditions found to 
exist in the valley of the Sevier, Utah. (7) 
The classification here proposed is believed to 
be comprehensive and is founded on scientific 
principles. It is elastic and will readily admit 
of modifications. Principles other than those 
now recognized in it may be introduced without 
the accompaniment of radical changes. It can 
be made as specific as the advance of our 
knowledge from time to time will justify. 
‘Chemical Examination of Alkali Soils,’ by 
Atherton Seidell. In this paper the author 
pointed out the necessity for uniform methods 
in the examination of the water-soluble com- 
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pounds of alkali soils, in order that the work 
of various investigators may be compared. A 
description of the procedure and methods in 
use in the U. S. Department of Agriculture was 
given, with a full discussion of the basis there- 
for. The unique features are the preparation 
of the solution for analysis, the preliminary de- 
termination of the salt content, by means of the 
electrolytic bridge, and the determination of 
carbonates, bicarbonates and chlorides. The 
statement of the results was also discussed at 
length. 
L. S. Munson, 
Secretary. 


THE ONONDAGA ACADEMY OF SCIENCE. 


THE 46th regular meeting of the Society was 
held in the Historical Rooms, on April 19, 
1901. 

The first paper was by Professor J. D. Wil- 
son, entitled ‘The Fauna of the Goniatite 
Limestone.’ In most places this formation 
consists of two layers of rock scarcely more than 
two feet in thickness, but exceedingly rich in 
goniatites and other cephalopods. He had col- 
lected 18 varieties of goniatites, orthocerata, 
and related forms, nearly all of them confined 
to the upper layer of limestone. Recently he 
had found several specimens, onea coiled form, 
evidently related to Gyroceras transversum, and 
ornamented with nodes, but having a cross sec- 
tion distinctly decahedral. The name Thoraco- 
ceras Wilsont is suggested. In the discussion 
Professor Philip F. Schneider called attention 
to a much smaller and less prominent fauna of 
the limestone, which is principally confined to 
the lower layer. It consists of 3 gasteropods, 
2 pteropods, 1 brachiopod and 1 trilobite, thus 
increasing the list to 25 specimens. 

The second paper, entitled ‘Recent Theories 
as to the Cause of the Glacial Period,’ was 
given by Dr. T. C. Hopkins of Syracuse Uni- 
versity. He spoke briefly of several of the 
recent theories and carefully described the 
‘ Atmospheric Theory.’ This theory is based 
on the principle that slight variations in the 
amount of carbonic acid and watery vapor pres- 
ent in the atmosphere produce grave changes 
in its temperature, and he would entirely ac- 
count for the great differences in the tempera- 
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ture of the past in this manner. The detail of 
the theory resolves itself into a question of ac- 
counting for the differences in the amount of 
carbonic acid present, all of which was carefully 

worked out and described by Dr. Hopkins. 
A plan for the federation of all local societies 
with kindred interests was favorably discussed. 

PHILIP F. SCHNEIDER, 

Corresponding Secretary. 


THE BACONIAN CLUB, STATE UNIVERSITY OF 
IOWA. 


THE following formal papers have been read 
during the current year : 

‘Forestry in Iowa’: Assistant Professor B. Shimek. 

‘The Extent and Significance of Food Adultera- 
tions’: Dr. E. W. Rockwood. 

‘The Geology and Scenery of the Pipestone Region ’: 
Professor Samuel Calvin. 

‘Some Features of the Architecture in Westminster 
Abbey’: Dr. J. G. Gilchrist. 

‘Jelly Fishes and their Relation to the Hydroid 
Colony ’: Professor C. C. Nutting. 

“Three Famous Problems in Geometry’: Dr. J. V. 
Westfall. 

“A Sketch of the Geology of Canada’: Mr. R. D. 
George. 

“The Role of Insects in the Spread of Diseases’: Dr. 
W. L. Bierring. 

“The Mechanics of a Harp String’: Professor 
Laenas G. Weld. 

“Concerning the Scope of University Training’: 
Professor Launcelot W. Andrews. 

‘The Psychology of Profanity ’: Professor G. T. W. 
Patrick. 

“The Lost Art of Wood Engraving’; Mr. John 
Springer. 

‘Some Features of the Road Problem’: Professor 
A. VY. Sims. 

“The Inscribed Polygon of Seventeen Sides ’: Assist- 
ant Professor Arthur G. Smith. 

‘The Sympathetic Relation of the Two Eyes’: Dr. 
F. J. Newberry. 

‘Measurement by Light Waves’: Mr. Charles F. 
Lorenz. 

‘The Pecuniary Economy of Foods’: Mr. A. M. 
Goettsch. 

“Twentieth Century Protoplasm ’: Professor T. H. 
Macbride. 

“The Psychological Theory of Organic Evolution’: 
Dr. H. Heath Bawden. 

‘Photographic Optics’: Professor A. A. Veblen. 

“The Modern Theory of Solution’: Dr. Carl von 
Ende. 
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‘Railroad Construction’: Mr. W. D. Weeks. 
‘The Causes of Blindness in Iowa’: Dr. L. W. 
Dean. 


Several of the above papers were original 
contributions to science and have been or will 
be published. 

Among the voluntary reports that have been 
given during the year the following deserve 
mention as first announcements: December 7, 
Professor C. C. Nutting reported on the dis- 
covery of a new method of reproduction among 
the hydro-meduse. The hydranth has been 
seen to proceed from the proboscis of the 
medusa, by a process of budding. December 
14th, Professor A. A. Veblen exhibited a new 
copying-camera table which is capable of all 
needed adjustments. January 4th, Dr. J. G. 
Gilchrist reported upon the successful treatment 
by trephining of three cases of epilepsy of long 
standing. February 15th, Professor Launcelot 
W. Andrews exhibited a model to illustrate the 
process of electrolysis. The same model illus- 
trates Faraday’s law of the decomposition of 
chemical substances. April 26th, Miss Mabel 
Williams reported the discovery of ‘ the area- 
volume illusion,’ according to which any dimen- 
sion of a surface seems larger than the corre- 
sponding line and one face of a volume seems 
larger than the corresponding plane surface. 
The speaker has demonstrated that the illusion 
is due to the presence of the judgment ‘ there 
is more of it,’ which exerts a subconscious 
influence in the perception. October 12th, the 
secretary exhibited a new ergograph, and April 
19th, new apparatus employed in the study of 
the voluntary control of the pitch of the voice 
in singing and speaking. C. EH. SEASHORE, 

Secretary. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 


AT the meeting of the Academy of Science 
of St. Louis on the evening of May 6th, twenty- 
two persons present, Mr. C. F. Baker presented 
an embryological demonstration, including 
gross and microscopic specimens, covering the 
development of the chick during the first forty- 
eight hours of incubation, intended to illustrate 
a working course in embryology for high schools. 

One person was elected to active member- 
ship. WILLIAM TRELEASE, 

Recording Secretary. 
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ELISHA MITCHELL SCIENTIFIC SOCIETY. 


Art the 135th meeting of the Society on May 
4th, the following papers were read : 

‘Transit Methods for Laying Sewer Grades’: 
Mr. Wm. Cain. 

‘Acid Crystallization’: Mr. Charles Basker- 
ville. 

‘The Probable Complexity of Thorium’: Mr. 
Chas. Baskerville. 

‘The Recent Geological Formations of the 
Mississippi Valley’: Mr. J. A. Holmes. 


CHAS. BASKERVILLE, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
THE LARYNX AS AN INSTRUMENT OF MUSIC. 


To THE EprToR oF ScrENCE: In this week’s 
number of ScIENCE Professor Joseph Le Conte 
remarks upon Professor Scripture’s description 
of the mode of action of the vocal chords, and 
quotes from a work of his own to show that the 
larynx ‘cannot be likened to a stringed instru- 
ment nor to a reed-pipe,’ continuing, ‘‘It is 
strange that no one has thought to liken it to 
an ordinary horn; a stage horn, or better, a 
French horn.”’ 

In Helmholtz’s ‘ Tonempfindungen,’ of which 
the first edition was published in 1862, occurs, 
under the caption, ‘Membranése Zungen,’ the 
following statement: ‘Als musikalische Instru- 
mente kommen nur zwei Arten solcher mem- 
branéser Zungen in Betracht, ndmlich die men- 
schlichen Lippen beim Anblasen der Blechin- 
strumente und der menschliche Kehlkopf in 
Gesange.’ 

This is the exact comparison suggested by 
Professor Le Conte. There follows a minute 
description of the mode of action of the vocal 
chords, and of the action of the lips in blowing 
a horn, which has never needed any improve- 
ment or correction. Both these cases are, very 
properly as it seems to me, classified under reed 
pipes, the sorts of reeds described being of great 
variety. The model pictured at the head of 
the section, for the study of membranous reeds, 
is certainly, as I think will be admitted by any- 
one who has made one, a very convincing 
demonstration of the mode of action of the 
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larynx. Professor Scripture’s elastic cushions 
are certainly to be classified as reeds. | 
ARTHUR GORDON WEBSTER. 
CLARK UNIVERSITY, May 17, 1901. 


THE NEW COMET. 


To THE EDITOR OF SCIENCE: In SCIENCE for 
May 3d, page 717, appears an announcement of 
the discovery of the new comet, to which is 
added a section, stating that Professor Frost, 
of the Yerkes Observatory, had observed the 
comet on the morning of April 27th, just be- 
fore sunrise. The last number of the Astronom- 
ical Journal also contains a similar statement, 
saying the comet was seen by him 20 minutes 
before sunrise, half an hour afterwards, and 
15° north of the sun. 

Here at the Naval Observatory two of the 
computers, and also I, myself, hunted dili- 
gently for the comet, both in the morning and 
evening, for several days after the receipt of 
the first telegram, and until we had positiye 
information on the direction of motion. 

Now that a set of elements of the comet 
has been received, it is perfectly clear that 
whatever Professor Frost sighted on April 27th, 
it was not the comet. On that day the object 
was 13° sowth of the sun, and very close to it 
in right ascension. 

Moreover, as seen from the Yerkes Observa- 
tory, it would not rise until about 40 or 45 
minutes after the sun, as any one can easily 
demonstrate by computing the place of the 
comet for that day, the semi-diurnal are for it 
and the sun, for Yerkes Observatory, and take 
the difference between those two quantities. 

GEORGE A. HILL. 

NAVAL OBSERVATORY, WASHINGTON, 

D. C., May 16, 1901. 


THE TEACHING OF PHYSIOLOGY IN THE 
PUBLIC SCHOOLS. 


AxsouT two years ago I wrote a letter for 
ScIENCE concerning the text-book in physiology 
adopted by the State Board and used through- 
out the public schools of Kansas. Much dis- 
satisfaction has been expressed by the more 
intelligent teachers of the State, but there is, 
nevertheless, no redress—the book must be 
used as a text in every school in the State. 
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The results may be inferred. I can exemplify 
them no better than by giving some of the 
actual answers to questions in physiology by 
high school candidates who had just been 
passed in physiology in the grammar grades. 

‘Pleurisy is a disease of the skin ’—‘an in- 
dication that some nerve has been affected.’ 

‘Alcohol, tobacco and opiates thicken the 
blood of the nerves.’ 

‘The respiratory center is in the heart.’ 
‘The heart is the center of respiration.’ 

‘ Residual air is the air in the heart.’ 

‘The body should be bathed frequent ’— 
‘should be bathed at least once a year.’ 

‘Appendicitis and pleurisy is a condition of 
the throat.’ 

‘The blood is carried to the liver through 
the right and left auricles.’ 

‘The meatus auditorius is in the intestines’ 
—‘is an artery leading from the heart’—‘is 
in the eye’—‘is a tube in which the blood 
passes through before entering the stomach.’ 

‘The patella isa network of small blood 
vessels’ —‘is the lining of the abdomen’— 
‘isa tube in the chest’—‘is a muscle over 
the knee.’ 

‘The motores oculi is in the veins’—‘is an 
organ of voice.’ 

‘The mitral valve is at the lower end of the 
stomach ’—‘is located in the liver.’ 

‘Excretion is mingling with saliva,’ 
etc. 

Such absurdities are by no means rare in the 
Kansas schools. For several years it was the 
writer’s duty to pass upon the papers in physi- 
ology of candidates for the State teachers’ 
certificate, and many answers as ridiculous 
as any of the above, were observed. Thus: to 
the question ‘Why does the human body cease 
to grow in stature after about the twenty-fifth 
year?’ the reply was almost invariably, ‘ Be- 
cause it has got its full growth.’ Four out of fif- 
teen answered the question as to what the lym- 
phatic system is by saying that it is a system of 
vessels that take up the impurities of the 
blood and discharge them into the kidneys ! 
It was the rare exception that the papers came 
up to the standard of a respectable high school. 

The worst of it all is that many intelligent 
people defend such ignorance by saying that 
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you must not expect teachers in the public 
schools to be experts in physiology. Is it not 
time that such ‘science’ is banished from the 
public schools? Ido not know whether Kansas 
is an exception in this particular, as it is per- 
haps in some others, to the other States of the 
Union. Certain it is, however, that such de- 
fects cannot be ascribed to the public school 
system of the State in general, for I honestly 
believe that this stands on a higher plane than 
in a majority of the other States. Is public 
school physiology everywhere a farce? 
S. W. WILLISTON. 


NW 


yy SHORTER ARTICLES. 
UNILATERAL COLORATION WITH A BILATERAL 
, EFFECT. * 

WHILE describing the larval eels or Lepto- 
cephali belonging to the United States National 
Museum two specimens claimed especial atten- 
tion. Structurally these two specimens are 
very different and might readily be referred to 
distinct species. In one the nares are approxi- 
mated, and the pectorals are well developed, in 
the other. the nasal openings are wide apart and 
the pectorals have disappeared. The index 
that pointed to the probability that the two 
specimens were different stages of the same 
species is their unique coloration. There are 
eight large black spots much larger and much 
more conspicuous than the color markings of 
any other Leptocephalus. One of these is lo- 
cated over the alimentary canal a short distance 
in front of the anus. The others are along the 
side. Each one of these spots is formed by a 
single enormous chromatophore extending lat- 
erally over three or four somites. Sometimes 
a few minute chromatophores are to be found 
at the margin of the large one. ‘There are 
three of these large chromatophores on the 
left side of the body and four on the right. In 
each case the spots of one side are arranged at 
irregular intervals, but in both cases the spots 
of the one side alternate with the spots of the 
other side, so that together they form, even in 
the alcoholic specimens of these transparent 


* Contributions from the Zoological Laboratory of 
the Indiana University, No. 45. 
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creatures, a series of seven spots placed at 
nearly regular distances along the middle of the 
side. The effect is precisely the same as if the 
seven spots were repeated on the two sides. 

In opaque animals the color markings of the 
two sides approach bilateral symmetry. Inthe 
present case the markings are strikingly asym- 
metrical in that there are three spots on one 
side and four on the other. This asymmetry in 
the number of spots on the two sides and their 
positions at irregular distances from each other 
makes it quite certain that their arrangement 
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OLDER SPECIMEN : 


12 12-13-14 R 
ib 24-95-96 L 
ie 36-37-38 R 
al 48-49-50 L 
3 58-59-60 R 
a 71-72-73 L 
87-88-89-90 R 


The two specimens differ structurally as fol- 
lows: 

A. Body more elongate than in 44; pectorals 
a mere ridge ; nostrils remote from each other 


<asyyn)]] ny ) 
el Ue / 
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ou opposite sides so as to alternate and form a - 


series at more or less regular intervals is not 
accidental but the normal condition, 7. e., a 
mutual adaptation in the location of the spots 
of the two sides. This adaptation of the two 
sides to each other is emphasized in the 
younger specimen where the first two spots 
are on the right side, leaving the first forty seg- 
ments of the right side without a spot. 

The following are the details of the distribu- 
tion of the spots on the somites, counting from 
the pectoral backwards : 


Number of the segments and 
the sides on which the 
spots occur. 


Number of segments between 
the centers of successive 
spots. 


YOUNGER SPECIMEN: 


12 15-16-17 R 
13 27-28-29 R 
11 40-41-42 L 
11 51-52-53 R 
14 62-63-64-65 L 
15 76-77-78 R 
91-92-93 L 


for a distance nearly equal to the diameter of 
the eye; leptocephalous teeth wanting; lower 
jaw projecting, its tip rounded and entering the 
profile; no pigment spots about the head; 
depth 83 in length, head distinctly more than 
half the depth of the body, nearly 11 in the 
length; eye 7 in head, 14 in snout; segments 


73 + 48. One specimen 51 mm. long. New 
Providence (type). 
AA. Body elliptical: pectorals well de- 


veloped: nostrils not yet separated: leptoce- 
phalous teeth: jaws nearly equal: a pigment 
spot near the end of the lower jaw, another 
within anterior nares, two succeeding each other 
between the lower margin of the pupil and the 
lower margins of the auditory capsule: depth 
6 in the length: head little less than half 
greatest depth: eye five in head: segments 
76 + 38. 

One specimen 38 mm. long. Albatross Sta- 
tion 2566. 

The Leptocephalus has not been referred to 
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its adult form and may be termed Leptocephalus 
diptychus. 
C. H. EIGENMANN, 
CLARENCE KENNEDY. 
UNIVERSITY OF INDIANA. 


VELOCITY OF IONS FROM ELECTRIC ARCS AND 
FROM HOT WIRES. 


Mucu interest is being shown at present con- 
cerning ionization of gases and ‘electron’ the- 
ories of electricity. An investigation now in 
progress promises to throw further light on 
this subject, in fact to change one idea which 
has been held. It has been stated by eminent 
authorities that in the case of discharge through 
gases the negative ions always go faster than 
the positive under the same conditions. The 
present investigation shows that this is not 
always the case and a brief account of it may 
not be amiss. 

The work had its origin in an attempt to ex- 
plain the phenomena of the electric are. It 
was shown in the Physical Review * that all the 
phenomena of the are could be explained by 
assuming, first, that the current in the are was 
carried by ions, and second, that the positive 
ions move the more rapidly. The second part 
of this hypothesis did not at first seem probable, 
since in all cases which had previously been in- 
vestigated the negative ions had been found to 
move the more rapidly. Two sets of experi- 
ments were, however, given as tending to sub- 
stantiate that hypothesis, but neither of them 
could be considered conclusive. + 

More recently experiments have been per- 
formed with ions drawn out from an are by a 
charged body in the neighborhood.{ The posi- 
tive ions in this case were found to have the 
greater velocity. Quite recently the same 
fact has been shown by an application of a 


* Phys. Rev., 10, 151. 

{Since publishing the above-mentioned article I 
find that part of the work there described had already 
been described by Dewar (Chem. News, 45, 37). My 
own work was performed without knowledge of that 
done by Dewar, and the method used was not the 
same as his. The results of the two investigations 
agree fully. The explanation of the results offered 
by myself was not suggested in his article. 

{ Phys. Rev., 12, 137. 
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method used by Zeleny * for finding the velocity 
of ions produced by X-rays. These methods 
are entirely independent and the agreement of 
the results in the two cases leaves little reason 
to doubt the correctness of the conclusion that 
the positive ions here move the more rapidly. 

Of course, this is not a proof that the posi- 
tive ions in the arc itself move more rapidly 
than the negative, but since such an assump- 
tion would explain the phenomena of the are 
and since the positive ions just outside the are 
do have the greater velocity, it seems reason- 
able to assume that they do also within the arc. 

It opens up, however, a still more interesting 
field of inquiry, 7. e., that concerning the con- 
dition under which the positive ions show this 
peculiarity. The discharge from hot platinum 
and iron wires was accordingly investigated. It 
has long been known that positive electricity 
escapes from hot metals easier than negative. 
An examination of the velocity of the ions 
from the hot metals showed that here also 
the positive ions move the more rapidly. Both 
the methods used in the previous investiga- 
tion led to the same conclusion. 

But in all these cases the action is compli- 
cated by the fact that both gases and solids are 
present. For example, in the case of dis- 


. charge from hot platinum wire atoms of plati- 


num are no doubt given off, since it is a well- 
known fact that platinum wire when heated to 
a white heat decreases in weight. + It may be 
that because of some contact difference of po- 
tential the negative ions of the metal never 
escape from the metal. A comparison of posi- 
tive ions of one substance with negative of an- 
other would not be of great value. One would 
wish to know whether the positive ions move 
faster than the negative ions from which they 
have been separated. 

The case of the arc is still more complicated, 
for many different solid and gaseous substances 
enter into the are. The investigation by 
Arons { on the are between metals in H and N 
at different pressures shows that both the ter- 
minals of the are and the gases about it must. 
be considered. 

* Phil. Trans. Roy. Soc. Lon., 195, 193. 

+ Wied. Ann., 37, 319. 

{ Drude Ann., 1, 700. 
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Fortunately one case has been studied which 
is not thus complicated, 7. e., the arc in mer- 
cury vapor between mercury terminals. In 
this case only one element is to be considered, 
and here Arons* found that the greater fall of 
potential was at the anode. In the light of the 
work now described we may interpret this to 
mean that the positive ions in such an arc move 
the more rapidly. 

Warburg + found that in case of discharge in 
a vacuum tube containing some mercury vapor 
the fall of potential at the cathode was approxi- 
mately the same as it was in nitrogen. Arons 
in discussing this calls attention to the fact that 
when discharge is taking place through a gas 
the greater fall of potential is at the cathode, 
when through a metal vapor at the anode. 
Possibly we may now modify this statement 
and say that when gases are ionized the negative 
ions move the more rapidly, but that when metal 
vapors are ionized the positive ions move the more 
rapidly. All the facts that have thus far been 
observed could be explained by such a hypoth- 
esis. If this should be shown to be correct, 
it will no doubt lead us to modify somewhat 
our ideas concerning the relation of metals to 


electricity. 
C. D. CHILD. 


MODULUS OF CONSTANT CROSS SECTION. 

THE longitudinal rigidity of a solid, repre- 
sented by Young’s modulus, depending as it 
does upon both the volume elasticity and 
simple rigidity, leaves one condition unpro- 
vided for viz.: the case of longitudinal exten- 
sion with cross section remaining unchanged. 
This case probably does not occur with an un- 
restricted stress, but it is easily conceived in 
theory. I can find no mention anywhere of a 
modulus of constant cross section, and have 
undertaken to approach the problem in this 
wise. Addto Young’s modulus that fraction of 
the simple rigidity represented by Poisson’s 
ratio. This preserves the longitudinal rigidity 
and restores to the new modulus the numerical 
measure of that portion of the strain called 
out by the change in lateral dimensions. 

If this be a true modulus, it offers an easy 


*Wied. Ann., 58, 78. 
t Wied. Ann., 40, 10. 
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method of determining approximately the 
mechanical equivalent of heat, and provides a 
practical experiment for laboratories not sup- 
plied with costly and complete apparatus. 
Thus a brass wire of density 8.5; sp. heat, of 
.09, coefficient of expansion .000018, volume 
elasticity 10 X10", simple rigidity 3.7 < 10", 
and Young’s modulus 10.4 10" gives roughly, 


[ 10.4 <Ige +e (Fs x 3.7 X 10") |3 < .000018 
8.5 <X .09 
3 


‘=41+ x 107 
as the value of the calorie in C. G.S. units. 
Bens. H. BRown. 


NOTES ON INORGANIC CHEMISTRY. 

WITHIN the past few years much has been 
added to our knowledge of the chemistry of the 
alums. To the aluminum, chromium, iron, 
gallium, and indium alums have been added 
those of titanium, vanadium, manganese, and 
cobalt. This completed the series of alums of 
the metals of the period from titanium to cobalt, 
but beyond this no alums were known of 
metals outside of the third group. In the last 
number of the Zeitschrift fiir anorganische Chemie 
Professor Piccini of Florence, the discoverer of 
the titanium and vanadium alums, has de- 
scribed a series of rhodium alums, including 
those of potassium, ammonium, rubidium, 
cesium and thallium. This is of peculiar in- 
terest, since rhodium belongs to a period in 
which no alums have been known, and opens 
the question as to whether there may be other 
alums in the same period, which includes mo- 
lybdenum and columbium. Picciniis at present 
endeavoring to form iridium alums, which the 
preparation of the rhodium alums makes seem 
possible. 


In a paper in the last Berichte of the German 
Chemical Society, on radio-active lead, Pro- 
fessor K. A. Hofmann of Munich and Eduard 
Strauss describe two new substances which ap- 
pear to be new chemical elements. Both are 
found in the lead chlorid obtained from pitch- 
blende, and are separated from the lead by 
fractional crystallization. The one substance 
possesses no radio-activity and resembles some- 


832 


what ruthenium. Its combining weight is 
50.46, and hence if bivalent it would have an 
atomic weight of 100.92. In this case it would 
be the missing eka-manganese, but the authors 
put this furward merely as a suggestion, pend- 
ing a more thorough investigation. That which 
would tell most strongly against this supposi- 
tion is the fact that the new substance forms a 
white sulfate which is insoluble in water and in 
dilute sulfuric acid, and stable up to a tem- 
perature of 400° to 500°. The second new 
substance described by Hofmann and Strauss is 
found in the lead chlorid, both from pitch- 
blende and from bréggerite. This substance is 
radio-active, though the authors express doubt 
as to whether the activity of the lead from these 
minerals is due solely to the presence of this 
new substance. It appears to have a combin- 
ing weight of 86, from which an atomic weight 
of 172 would follow, provided the metal is, as 
would seem probable from its resemblance to 
lead, bivalent. It might then be a metal of the 
fourth group, between tin and lead, and the 
representative of the period, none of whose 
members are definitely known. Of the com- 
pounds of this element, if such it be, the sulfate 
alone shows radio-activity. After the action of 
the Kkathode rays the substance shows a fluores- 
cence, which lasts for upwards of two minutes. 


THE same number of the Berichte contains 
the description by Professor Hoffman and W. 
Prantl of a new element in the euxenite from 
Brevig. This euxenite, which is a complex 
silicate, titanate and columbate of the rare 
earths, iron, and aluminum, contains about two 
per cent. of what is supposedly zirconia. Hof- 
mann finds that half of this is a new oxid, 
differing from zirconia, by its insolubility in 
ammonium carbonate, its giving no color reac- 
tion with curcuma, and having a combining 
weight of 44.4, which is nearly double that of 
zirconium. The atomic weight of the new 
element, if quadrivalent like zirconium, would 
be about 178. The same mineral seems also to 
contain another hitherto unknown element, 
which bears some resemblance to tantalum, but 
which has not yet been carefully examined. 


In spite of the incredulity with which his 
claims to convert phosphorus into arsenic and 
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antimony have been received by chemists, Fit- 
tica still continues his work upon the subject. 
In his latest experiments he heats amorphous 
phosphorus with lead oxid and boron. At 
140° water is formed and after heating to 205° 
the residual mass is found to contain lead sulfate 
and the borid of nitrogen. If boric acid anhy- 
drid is used in the place of the litharge, water, 
sulfuric acid and the borid of nitrogen are like- 
wise formed, but also arsenic and sometimes 
antimony. From these experiments Fittica 
concludes that amorphous phosphorus is a com- 
pgund of nitrogen, sulfur and hydrogen, and he 
assigns to it the formula N,SH,. He does not, 
however, furnish satisfactory proof that this 
represents the actual quantitative composition 
of phosphorus. He also admits that when 
amorphous phosphorus is oxidized with nitric 
acid no trace of sulfuric acid is formed. 
J. L. H. 


BOTANICAL NOTES. 
INTERNATIONAL BOTANICAL ASSOCIATION. 
A CALL, signed by sixteen botanists of Hurope 

and America, has been issued fora meeting of 
the botanists of the world at Geneva, Switzer- 
land, on the 7th of August next, for the purpose 
of organizing an International Botanical Asso- 
ciation. In the call it is stated that the chief 
object of the Asscciation will be the foundation 
of a bibliographic periodical, criticizing in a per- 
fectly impartial manner all botanical publica- 
tions in such a way that the more important 
shall be separated from those which are of less 
value. Other advantages to be derived from 
the proposed organization are presented, and 
correspondence with the secretary, Dr. I. P. 
Lotsy, of Wageningen, Holland, is solicited. 


STOCK-POISONING PLANTS. 


THE Division of Botany of the United States 
Department of Agriculture has recently issued 
a valuable bulletin (No. 26) dealing with the 
plants which are known to be poisonous, or 
which are thought to be poisonous to stock in 
the State of Montana. About twenty-five pages 
are given to a general discussion of the condi- 
tions under which poisoning occurs, and of 
remedies and their application. Then follow 
about sixty pages devoted to a few plants of the 
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greatest importance, viz.: death canas (Zyga- 
denus venenosus), larkspurs (Delphinium of two 
species), water hemlock (Cicuta occidentalis), 
loco weeds (Aragallus sp.) and lupines (Lu- 
pinus sp.). The first is said to be the most im- 
portant of all the plants reputed to be poisonous 
to stock in Montana. It grows everywhere in 
Montana in moderately moist places on open 
ranges, and outside of the State is found from 
British Columbia to South Dakota, Nebraska, 
Utah and California. Feeding experiments 
show that both leaves and bulbs are poisonous. 
Two species of larkspurs(D. glaucum and D. 
bicolor) have attracted the most attention, al- 
though other species are more or less under 
suspicion. The foliage is the poisonous part in 
these plants. Water hemlock is usually known 
as ‘wild parsnip’ and is commonly supposed 
to be the garden parsnip run wild, an error, of 
course. The roots and foliage are poisonous, 
and cases of poisoning of cattle, sheep and even 
human beings are reported. This species is 
very much like the eastern (C. maculata) in ap- 
pearance and action. The loco weeds affect 
animals quite similarly to the related plants 
called loco weeds on the Great Plains. The 
species of most importance is Aragallus spicatus 
which is closely related to A. lamberti of the 
Missouri Valley. Several pretty species of lu- 
pines (Lupinus) are shown to be poisonous. 
These are locally known as blue peas, blue 
beans, wild peas, wild beans, etc., and in 
spite of their pretty flowers are to be placed 
among the noxious plants. The report devotes 
about a dozen pages to poisonous plants of less 
importance, about as many to suspected plants, 
and closes with a discussion of some species 
which have been wrongly accused of possessing 
poisonous properties. Thirty-six plates help 
to make this a very valuable and useful report. 


NORTH AMERICAN 
ABOUT twenty years ago Professor Under- 
wood issued a little book on the ferns of the 
country, which has proved to be so useful that it 
has been revised again and again, its latest 
title (sixth edition) being ‘Our Native Ferns 
and their Allies.’ From time to time it has 
undergone considerable changes at the hands of 
its author, and in its latest form this is most 
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marked. Here the results of the latest studies 
both in morphology and nomenclature have 
been used to such an extent that the old-time 
fern collector will often find himself somewhat 
dazed and confused, unless he has kept himself 
well informed as to the tendencies of these later 
years. Thus to find the common brake under 
the name of Pteridium aquilinum instead of 
Pteris aquilina ; to find Phyllitis substituted for 
Scolopendrium; Dryopteris and Polystum for 
Aspidium; Filix for Cystopteris ; Matteuccia for 
Struthiopteris ; and Dennstaedtia for Dicksonia, 
is disquieting for the botanist who learned about 
ferns twenty or more years ago. It shakes one’s 
faith in the immutability of things to find old 
friends under unfamiliar names. For the peace 
of mind of such persons it would be well not to 
buy the later editions of systematic books, for 
in all of them—even the most conservative— 
we find many of these tiresome changes. 

In a recent paper (‘A List of the Ferns and 
Fern-Allies of North America north of Mexico, 
with principal Synonyms and Distribution’) 
published by William R. Maxon in the Proceed- 
ings of the United States National Museum 
(Vol. XXIII.) our information as to the Fern- 
worts of North America is considerably aug- 
mented. Whilein Professor Underwood’s book 
the total number of entries is 279, Mr. Maxon 
brings them up in his list to 307. This increase 
is mostly due to the separate recognition and 
enumeration of varieties, and in part to the ad- 
dition of new species and varieties. Among the 
new species are Polypodium hesperum, from west- 
ern United States; Adiantum modestum from 
New Mexico; Dryopteris aquilonaris from 
Alaska ; Isoetes heterospora and I. hieroglyphica 
from Maine ; J. harveyi from Maine and Massa- 
chusetts ; I. gravesii from Connecticut, besides 
about as many more new varieties. <Athyriwm 
is given generic rank and separated from As-_ 
plenium, carrying with it the species thelypte- 
roides, filix-foemina and cyclosorum. The syn- 
onymy is considerably fuller than in Professor 
Underwood’s book, and the ranges are often 
modified and extended. We note still the omis- 
sion of Unalaska as one of the stations for Adi- 
antum capillus-veneris, although specimens are 
in herbaria which were collected on that island 
many years ago. The ranges of Lycopodium 
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clavatum and L. complanatum should be so ex- 
tended as to include Iowa, as shown by Profes- 
sor Shimek’s recent list of Iowa Pteridophyta. 
CHARLES E. BESSEY. 
THE UNIVERSITY OF NEBRASKA. 


MUSEUM NOTES. 
PUBLICATIONS OF THE CARNEGIE MUSEUM. 


WiIrdi the issue of No. 1 of the Annals of the 
Carnegie Museum, this rapidly growing institu- 
tion enters upon its career as a museum of 
publication ; the publications are to appear as 
Annals and Memoirs, the first in octavo form, 
the second in quarto, and they are to be pub- 
lished from time to time as material is pro- 
vided. In the ‘Museum Notes,’ with which 
this number of the Annals begins, it is stated 
that the Museum is to re-open the quarry at 
Como, Wyoming, where Professor Marsh ob- 
tained a number of his best specimens, includ- 
ing a number of skulls of Dinosaurs. The first 
systematic paper is by H. B. Williamson, on 
‘The Crayfish of Allegheny County, Pa.,’ and 
describes six species. John A. Shafer gives a 
‘Preliminary List of the Vascular Flora of 
Allegheny County, Pennsylvania,’ stating that 
it is issued largely as an incentive to others to 
participate in the preparation of a fuller, more 
complete catalogue. While the order of ar- 
rangement is that of Gray’s Manual, the author 
states that this is selected merely as a matter 
of convenience and that he is fully in accord 
with the nomenclature of the most recent 
authors. The data on which the species are 
admitted to the list are indicated by means of 
signs, J. B. Hatcher notes ‘Some New and 
little known Fossil Vertebrates,’ showing that 
Platacodon nanus is unmistakably a fish and 
describing the character of the dermal cover- 
ing of Olaosaurus. Of special interest is a 
description of the principal characters of a 
primitive rhinoceros, Trigonias osborni, of 
which Mr. Hatcher was so fortunate as to se- 
cure an almost complete example, the species 
having been founded on the anterior part of 
the upper jaw and aramus of the lower jaw. 
The dentition was noted as of a primitive type 
since three incisors and a canine were present 
on either side of the upper jaw. The rest of 


SCIENCE. 


[N.S. Vou. XIII. No. 334. 


the skeleton agrees with this, the superior 
molars being simple in their structure, while 
there are four digits in the forefoot. D. A. 
Atkinson gives a list of ‘The Reptiles of 
Allegheny County, Pennsylvania,’ prefacing 
the paper with the remark that civilization 
means the destruction of a certain portion of 
the natural fauna of a region and that many 
species now rare in Allegheny County must 
have formerly been abundant, while two 
species have been exterminated within the last 
forty years, these being the prairie and the 
mountain rattlesnakes. In all, thirty-four spe- 
cies of reptiles are recorded. The concluding 
paper of the part is by R. W. Shufeldt on the 
“Osteology of the Herodiones,’ and contains a 
detailed description of the native genera of the 
group and with some foreign forms. 


THE FIELD COLUMBIAN MUSEUM. 


THE Annual Report of the Director of the Field 
Columbian Museum for 18991900 shows a 
marked increase of the collections in the line 
of anthropology, mainly in the way of material 
collected from the Hopi Indians and from the 
western States, through expeditions sent out. 
In botany is noted the accession of the Patter- 
son herbarium of 30,000 North American plants, 
and a series ofa thousand specimens from Cali- 
fornia and Colorado. A special form of herba- 
rium case is described and figured which is said 
to combine freedom of access with security from 
insects and the exclusion of dust. Good prog- 
ress has been made in cataloguing and labeling 
and a large number of books and pamphlets 
have been added to the library, making the 
present total somewhat over 24,000 titles. 
Two courses of eight lectures each were given 
during the year. The total number of visitors 
is not stated, but we are told that there was an 
increase of 42,595 over the previous year. The 
frontispiece of the report is an excellent portrait 
of the late George M. Pullman, and there are a 
number of full-page plates showing some of 
the ethnological and anthropological exhibits, 
among them two of Mr. Akeley’s fine groups of 
African antelopes. 


THE SOUTH AFRICAN MUSEUM. 


Parts IY. and Y. of the Annals of the South 
African Musewm are to hand, the former con- 
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taining a detailed description of ‘The Anatomy 
of Opisthopatus cinctipes Purc., with notes on 
other, principally South African, Onychophora,’ 
by W. F. Purcell, including the color varia- 
tions, number of legs and distribution of the 
species. Part V. contains a ‘ Description of 
New Species of South African Pselaphide,’ by 
Achille Roffray ; ‘Description of Seven New 
Species of the Family Mutillide,’ by L. Pér- 
inguez, and ‘Description of a New Species of 
the Genus Japyz,’ by the same author. 


F. A. L. 


AQUATIC RESOURCES OF THE HAWAIIAN 
ISLANDS. 

In compliance with a resolution of Congress, 
Hon. George M. Bowers, United States Commis- 
sioner of Fish and Fisheries, is arranging to send 
an expedition to the Hawaiian Islands to make 
a comprehensive study of the fishes and other 
aquatic resources of those islands. The inves- 
tigations will be under the immediate direction 
of Dr. David Starr Jordan, President of Stanford 
University, and Dr. Barton W. Evermann, the 
ichthyologist of the Commission, who will have 
the assistance of a number of experts. 

It is the intention to make the investigations 
sufficiently comprehensive to enable the Com- 
mission to publish a very exhaustive report on 
the subject. The investigations during the 
present summer will be by shore parties and 
will pertain chiefly to the following lines: 

1. A thorough qualitative and quantitative 
study of the commercial and shore fishes, mol- 
lusks, crustaceans and other aquatic animals 
and plants. Attention will be given to the 
actual and relative food values and commercial 
importance of the different species, their migra- 
tions, spawning time and place, food, feeding 
habits, enemies, maximum and average size, 
and other important facts in their life-his- 
tories. 

2. The methods, extent and history of the 
fisheries, the kinds of apparatus used, the man- 
ner of using each and the species taken in each ; 
the manner of caring for, and disposing of, the 
catch; the statistics of the fisheries, value of 
each kind of apparatus ; number and nationality 
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of people engaged in fishing; quantity an 
value of each species caught, and prices paid 
the fisherman, also the wholesale and retail 
prices; and changes in the methods of the 
fisheries since the coming of Americans, Euro- 
peans and Asiatics to the islands will be inves- 
tigated. 

3. The development of proper and just fish- 
ery laws will receive special consideration; the 
history of fishery legislation, including the sys- 
tem of tabu, and the present laws ahd methods 
with reference to each species covered by any 
law, special or general, and the possibility of 
trade in fishery products with the United 
States, improvement in the methods of the fish- 
eries, and the methods of handling and market- 
ing the fish will receive careful consideration. 
Attention will also be given to the possibility of 
fish-cultural operations with reference to such 
species as may be in danger of extinction or 
serious diminution. 

Drs. Jordan and Evermann will sail for 
Honolulu May 30th and remain until September, 
when they will return to America and submit a 
preliminary report to Commissioner Bowers. 
Subsequently, they will return to Honolulu 
with the Albatross and make a study of the 
deep-water fauna of the islands. 

The other members of the present expedition 
will be Dr. O. P. Jenkins, of Stanford Uni- 
versity, Messrs. H. L. Goldsborough and John 
N. Cobb, of the United States Fish Commission, 
and Messrs. A. H. Baldwin and C. B. Hudson, 
who will paint in life colors the more important 
food-fishes of the islands. Messrs. Hudson and 
Baldwin are the artists who made the very ac- 
curate and beautiful colored drawings repro- 
duced in Dr. Evermann’s recent book on the 
Fishes and Fisheries of Porto Rico, of which 
Congress ordered the printing of an extra 
edition of 7,500 copies. It is expected that the 
Hawaiian report will be even more handsomely 
illustrated than is the report on Porto Rican 
fishes. 

4, Mr. William H. Ashmead, Assistant 
Curator, Division of Insects, U. S. National 
Museum, will also accompany the expedition, 
and will make special efforts toward increasing 
our knowledge of the insect fauna of the archi- 
pelago. 
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THE BRITISH ANTARCTIC EXPEDITION. 

Dr. J. W. GREGORY, who was appointed 
scientific leader of the British Antarctic Expe- 
dition and as such recently contributed to 
Nature a plan of the scientific work, has now 
stated that he cannot accept service under the 
regulations laid down. This resignation, for 
so it has been regarded by the committee, is a 
very severe blow to the prospects of the expe- 
dition, or at least to the scientific results that 
might have been expected. Some, perhaps, 
prophesied failure when they saw the attempt 
that was made from the first to place the expe- 
dition under admiralty control and naval disci- 
pline. Friction and consequent heat became 
inevitable when the committee proceeded to 
appoint two leaders—a naval and a scientific— 
without defining their powers from the outset. 
It is well known that the meetings of this com- 
mittee have been a series of fights between the 
geographers and naval men as opposed to the 
purely scientific men; and Dr. Gregory has 
over and over again been on the point of re- 
We understand that the ultimate dis- 


pute was over the question of landing, which 


signing. 


Dr, Gregory wished to have fixed as a main 
object of the expedition, and not left entirely 
to the discretion of an unscientific commander. 
But the actual cause of rupture is immaterial. 
The position, thanks to the naval manoeuvres, 
has always been an: impossible one for the 
scientific men While Dr. Gregory’s absence in 
Australia has placed him at a disadvantage. 
Sir Clements Markham may be congratulated ; 
but the committee will have a difficulty in 
finding a head for the scientific staff with half 
the competence of Dr. Gregory. The only 
satisfactory feature of the affair is that there 
has been no unpleasantness between members 
of the scientific staff, though doubtless some 
of them would be glad to follow Dr. Gregory’s 
example. 
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SCIENTIFIC NOTES AND NEWS. 


Dr. FREDERICK PETERSON, of Columbia Uni- 
versity, has been appointed by Governor Odell 
the medical member of the State Lunacy Com- 
mission. Dr. Peterson’s appointment at the 
present time is especially fortunate, owing to 
the complications in connection with the State 
Pathological Institute, which will doubtless be 
settled with regard to the best interests of 
science and the care of the insane in the State 
hospitals. 


AT a meeting of convocation on April 20th, 
McGill University conferred on Dr. Robert Bell, 
of the Geological Survey of Canada, the degree 
of Doctor of Science. 


Dr. JACOB ERIKSSON, professor of plant 
physiology at the Agricultural Station, Stock- 
holm, has been elected a member of the Stock- 
holm Academy of Sciences. 


Dr. Ernst KoKeEn, professor of mineralogy 
and geology in the University at Tubingen, has 
been elected a corresponding member of the 
Geological Society of London. 


THE Geographical Society of Paris has 
awarded the Henri Duveyrier gold medal to 
Dr. Cureau and the Alexandre Boutroue silver 
medal to Dr. F. Weisgerber. 


CAMBRIDGE UNIVERSITY has conferred the 
degree of D.Sc. upon Professor A. H. Church, 
F.R.S., in recognition of his contributions to 
chemical and mineralogical science. 


A.S. Hircucocr, of the Kansas Agricultural 
Station, has been appointed assistant agrostolo- 
gist in the United States Department of Agri- 
culture. 


Dr. CLAYTON H. SHARP, instructor in physics 
at Cornell University, has resigned this posi- 
tion to become testing officer of the Lamp 
Testing Bureau. This bureau is a corporation 
organized under the laws of the State of New 
York, which has hitherto been engaged solely 
in testing incandescent lamps, but which is in 
the near future to establish a laboratory in New 
York City for testing and standardizing not 
only electric lamps, but also all kinds of electri- 
cal apparatus and instruments. 
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Dr. WILLIAM H. Squires, who has spent 
the past two years in study at the University 
of Munich, is expected to return in September 
to Hamilton College, where he has been ap- 
pointed professor of psychology, logic and 
pedagogics. 

AT the general meeting of the Royal Insti- 
tution, London, on May 6th, the following 
vice-presidents were nominated for the ensuing 
season: Sir Frederick Bramwell, Sir James 
Stirling, Sir William Abney, Lord Kelvin, Mr. 
George Matthey and Mr. Frank McClean. 


Dr. Ernst GILG has been appointed curator 
of the Botanical Museum of the University of 
Berlin. 


Dr. L. O. Howard, chief of the Division of 
Entomology, U. 8. Department of Agriculture, 
lectured at Orange, N. J., on May 16th, giving 
practical information in regard to the relations 


of mosquitoes to disease and directions for 


exterminating the insects. 


Mr. ELtwoop MEAD, expert in charge of 
irrigation experiments, U. S. Department of 
Agriculture, Washington, D. C., is in Cam- 
bridge for the month of May giving a course of 
lectures on irrigation to the engineering students 
of Lawrence Scientific School of Harvard Uni- 
versity. 


WE learn from the British Medical Journal 
that the Croonian Lectures before the Royal 
College of Physicians of London will be given 
by Professor W. D. Halliburton, F.R.S., on 
June 11th, 13th, 18th, and 20th. The subject 
of the course is ‘The Chemical Side of Nervous 
Activity.’ The Goulstonian Lectures, ‘On Cer- 
tain Mental States associated with Visceral 
Disease in the Sane,’ postponed owing to the 
illness of Dr. Head, will be given on June 25th 
and 27th, and July 2d. 


THE sum which is being raised for the pur- 
poses (a) of placing a bust, relief or portrait in 
the Bodleian Library, and (0) of forming a fund 
to be called the ‘Max Muller Memorial Fund,’ 
which may be held by Oxford University in 
trust for the promotion of learning and research 
in all matters relating to the history and arche- 
ology, the languages, literatures and religion of 
ancient India, now amounts, as we learn from 
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the London Times, to about £1,750. The sub- 
seribers include the King, the German Em- 
peror, the King of Sweden and Norway, Prince 
Christian, the Duchess of Albany, the Prime 
Minister, the Crown Prince of Siam, a number 
of Indian princes, and a great many well known 
people in Oxford and the country generally. 
It is hoped eventually to raise £2,500, so that 
at least £2,000 may be available for the 
‘Memorial Fund.’ Professor A. A. Macdonell 
is honorary secretary to the movement, and 
Mr. C. Grant Robertson, All Souls College, 
Oxford, honorary treasurer. 


ProFEessor H. G. VAN DE SANDE BAKHUY- 
ZEN, the Secretary of the International Geodetic 
Association, has sent from London an announce- 
ment calling attention to the death of Dr. 
Adolphe Hirsch, director of the Observatory at 
Neuchatel. Professor Hirsch was a member 
of the Association, since the first meeting in 
Berlin in 1866, and was the following year 
elected secretary. This office he held for 
thirty-five years, having resigned it at the 
meeting at Paris last year, owing to the con- 
dition of his health. 

Dr. CHARLES RICE, chairman of the revision 
committee of the United States;Pharmacopoeia, 
died in New York City on May 15th. Dr. Rice 
was born in Munich in 1841. He received a 
very thorough education in Vienna, Munich 
and Passau, acquiring a mastery of several 
oriental languages, the classics and the modern 
tongues. He was an accomplished linguist and 
was recognized as an authority on questions of 
philology and etymology. Dr. Rice came to 
America in 1862 and, during the war, served in 
the navy as surgeon’s steward. After his dis- 
charge from service he entered the Department 
of Public Charities and Corrections, of New 
York City, and has been the chemist of that 
department and superintendent of its drug de- 
partment for many years. He has served as 
chairman of the revision committee of the 
United States Pharmacopoeia since 1880, and, 
in the language of Dr. Horatio C. Wood, Presi- 
dent of the last Pharmacopoeial Convention in 
May, 1900, ‘has made it in its scientific accu- 
racy, in its general usefulness and in the effi- 
ciency and elegance of its resulting prepara- 
tions, the peer of the best.’ 
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Davip SHEPARD HoLMAN, the inventor of 
accessories to the microscope and other devices, 
died on May 13th. He was for a long time 
actuary of the Franklin Institute, Philadelphia, 
for which he frequently lectured. Recently he 
has been an expert in the laboratory of the 
Atlantic Refining Company. 


THERE will be a civil service examination on 
June 3d for the position of soil analyst in the 
Bureau of Soils, Department of Agriculture, at 

a salary of $750. The subjects of the exam- 
‘ination are physical chemistry, soil analysis, 
soil physics and German. 


THE Godard and Bertillon prizes of the 
Anthropological Society of Paris will be awarded 
during the present year. The Godard prize 
(500 fr.) will be given for the best memoir on 
an anthropological subject, and the Bertillon 
prize (500 fr.) for the best memoir on a subject 
concerned with demography. Manuscripts or 
publications in competition for the prizes 
should be in the hands of the secretary of the 
Anthropological Society (15 rue de 1’Ecole de 
Médicine, Paris) not later than July 11, 1901. 


THE Federation of the Agricultural Unions 
of Italy has decided to offer an international 
prize of the value of about $200 to be awarded 
to the person who discovers and makes public 
the best method for obtaining exact and con- 
stant results in the determination of the fine- 
ness of the flowers of sulphur and of mixtures 
of sulphur and copper sulphate. Competitors 
must send in their papers in a sealed envelope 
to the head office of the Federation (Ufficio 
direttivo della Federazione Italiana dei Con- 
sorzi agrari, Piacenza, Italy) before March 1, 
1902. The papers will be examined by a special 
commission to be named by the Reale Accademia 
dei Lincei, Rome. 


THE extensive herbarium of the late Dr. T. 
Bernard Brinton has been presented to the 
Botanical Garden of the University of Penn- 
sylvania. 


CABLEGRAMS to the daily papers report that 
the observations of the solar eclipse on the 17th 
instant were only partially successful, the 
sun being more or less obscured by clouds. 
The corona was of the expected minimum type, 
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being more diffuse and less definite than in the 
case of the eclipse a year ago. 

A TELEGRAM was received on May 16th, at 
the Harvard College Observatory, from Pro- 
fessor R. H. Tucker, Lick Observatory, stating 
that Comet Queenstown was observed by Dr. 
R. G. Aitken, May 157.6668 Greenwich Mean 
Time in R. A. 5° 38™ 255.8 and Dec. + 8° 52/ 
WAY, 


New YorK UNIVERSITY’s Hall of Fame will 
be dedicated on May 30th with elaborate cere- 
monies. The different tablets will be unveiled 
and addresses will be made. Professor B. L. 
Robinson, of Harvard University, and Professor 
B. D. Halsted, of Rutgers College, will unveil 
the tablet to Asa Gray, and Professor R. H. 
Thurston the tablet to Eli Whitney. The tablet 
to S. F. B. Morse has been assigned to the 
American Institute of Electrical Engineers, to 
be represented by Carl Hering, president, who 
will associate with him the president-elect. 
The tablet to Robert Fulton will be unveiled 
by James R. Croes, president, and Charles 
Warren Hunt, secretary, of the American So- 
ciety of Civil Engineers. It has not yet been 
announced who will unveil the tablet to the 
memory of Audubon. 


ACCORDING to a preliminary program, issued 
by the American Society of Electrical Engin- 
eers, the summer meeting of the Institute will 
open on August 14th, when a formal reception 
willbe held in New York City. It is planned to 
spend the two following days in visits to the elec- 
trical works in the neighborhood, and on Sunday 
to go to Albany, traveling in part by boat up the 
Hudson River. On August 19th, the works of 
the General Electrical Company at Schenectady 
will be visited, after which the party will pro- 
ceed by special train to Buffalo. It is proposed 
to hold the general meeting at Buffalo on Tues- 
day morning and to visit the Exposition in the 
afternoon, On the three following days the 
morning sessions will be devoted to the reading 
and discussion of papers, August 22d will, if 
possible, be devoted to an excursion to Niagara 
Falls, where the electrical works will be visited. 
The various sub-stations at Buffalo will also be 
open to members. The closing meeting will 
probably be held on August 24th. 
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-THE Royal Society of Canada held its spring 
meeting at Ottawa, beginning with the meeting 
of the council on May 26th. We hope to pub- 
lish some account of the proceedings in a sub- 
sequent issue. 

THE second meeting of the Russian Surgical 
Congress will be held at Moscow in January, 
1902 (9th, 10th and 11th), under the presidency 
of Professor A. Bobroff. 

THE Liverpool School of Tropical Medicine 
will send to West Africa, during the present 
month, an expedition against the Anopheles 
mosquito under Major Ronald Ross. A leading 
Glasgow citizen has placed at the disposal of 
the school and Major Ross a sum of money 
sufficient to defray the expenses of one year’s 
trialinsome malarious city. A staff.of workers 
with all necessary appliances will therefore be 
maintained at a selected West African city, at- 
tacking mosquitoes in the city and environs. 


A SMALL collection of pictures, illustrative of 
the people of the Senegal and French Soudan 
and their customs, painted by M. Joseph de la 
Néziére, is on exhibit at the rooms of the Royal 
Geographical Society, London. 


A CORRESPONDENT to the London Times 
writes that the meeting of the Royal Society on 
May 9th was strictly private, the usual admis- 
sion of a certain number of the general public 
being suspended. The Society was engaged in 
discussing the report of a committee appointed 
to consider some means of establishing a British 
academy of larger scope than the existing 
Royal Society, which should represent philo- 
sophico-historical branches of study, as well as 
the more exact sciences to which the Royal 
Society has in the main, if not altogether, con- 
fined itself. The idea sprang out of the fact 
that the Royal Society has taken an active part 
in the formation of an international association 
of the principal scientific and literary acad- 
emiesof the world. This association is divided 
into two sections—scientific and literary. 
While the Royal Society can represent Great 
Britain in the scientific section, it seems that 
it has no organization eligible to represent 
Great Britain in the other section, which in- 
cludes history, antiquities, philosophy, eco- 
nomics and so forth—subjects which may 
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be studied in a scientific spirit, but do not 
lend themselves to experiment and exact 
verification. The discussion, like the report 
upon which it was based, was inconclusive. 
The Royal Society shrinks from taking an ac- 
tive part in the formation of another academy 
dealing with the subjects in question, which 
might in various ways, and especially in its de- 
mands upon the public purse, become a serious 
rival to the Royal Society itself. The only al- 
ternative is that the Royal Society should en- 
large itself in one way or another so as to in- 
clude the studies classed on the Continent as 
literary. But, though more than one way of 
doing this has been suggested, the difficulties in 
every case are obvious and great. So far as 
can be gathered, the weight of opinion in the 
Royal Society is against any attempt to meet 
what, after all, is a rather visionary demand. 
If the disadvantages flowing from the want of 
an academy are as serious as they are repre- 
sented, it is obviously the students of the sub- 
jects in question who ought to supply the need 
they feel. The Royal Society has a vast field 
for its energies in connection with its own 
proper work. 


UNIVERSITY AND EDUCATIONAL NEWS. 

PRESIDENT J. H. BARRows has announced 
that of the $300,000 necessary to secure the 
conditional gift of $200,000, offered by Mr. 
John D. Rockefeller to Oberlin College, the 
sum of $150,000 has already been promised. 


A GIFT of $25,000 to the Yale Bicentennial 
Fund has been made by William C. Whitney, 
of New York City. 


Mrs. S. H. Camp, of Hartford, Conn., has 
given $10,000 to the Philosophical Department 
of Yale University for a departmental library. 

In 1897 Governor Roswell P. Flower pre- 
sented to Cornell University $5,000 to found a 
library for the use of the New York State 
Veterinary College; and Mrs. Flower has now 
given $10,000 to endow this library. With the 
books and periodicals obtained with the original 
gift, and those which can be obtained from 
year to year by the income of the endowment 
fund, it is believed that the Flower Library 
will become one of the best equipped libraries 
of comparative medicine in the world, and be 
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of great service to the live stock interests, and 
therefore an important factor in the prosperity 
of the State. 


Mr. WILLIAM JOHNSON, a Liverpool ship- 
owner, has established two fellowships in phys- 
iology and pathology, in University College, 
Liverpool, one open to members of British 
colonial universities and medical colleges; 
the other to foreign students and intended es- 
pecially for students in the United States. The 
provisional regulation governing the latter fel- 
lowship are as follows: 

1. This fellowship has been founded to commem- 
orate the late John W. Garrett, of Baltimore, United 
States, and shall be called ‘The John W. Garrett In- 
ternational Fellowship in Pathology and Physiology.’ 
The value of the fellowship shall be £100 a year. 

2. The fellowship shall be open to members of 
universities and medical schools in the United States, 
without, however, absolutely precluding members of 
other foreign schools. 

3. The fellow shall be elected by the faculty, on 
the nomination of the professors of pathology and 
physiology. 

4. The fellow shall be elected for one year and shall 
be eligible for re-election. 

5. The fellow shall devote himself to research in 
physiology or pathology and bacteriology under the 
direction of the professors of physiology and pathol- 
ogy. He shall undertake no work which shall in 
any way interfere with these duties. 

6. The work shall be done in the Thompson- Yates 
laboratories of University College, Liverpool, but, by 
special permission from the. faculty, the fellow may 
be allowed to follow his investigations elsewhere. 

7. The expenses of the research shall be met out of 
the funds of the laboratory under the direction of the 
professors of physiology and pathology. 


THE committee of the National Educational 
Association on a National University met at 
Columbia University May 28rd. It was ex- 
pected that the committee would then adopt its 
final report. This will doubtless be on the 
lines of the preliminary report that we pub- 
lished some time ago. A national university 
will not be approved, but plans for utilizing the 
scientific opportunities at Washington will 
doubtless be proposed. 

Dr. JouN E. CLARK, James E. English pro- 


fessor of mathematics at Yale University, has 
retired on account of ill health. He has been 
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made professor emeritus, and Dr. Percy F. 
Smith, associate professor of mathematics, has 
been appointed as his successor. In the Shef- 
field Scientific School of the same university, 
Dr. Earle Raymond Hendrick, of Ann Arbor, 
has been appointed instructor in mathematics, 
and Mr. Edwin Hoyt Lockwood has been pro- 
moted to an assistant professorship of mechan- 
ical engineering. 

Dr. TRUMAN H. SAFFORD, professor of as- 
tronomy at Williams College, has retired from 
the active duties of his professorship. 


AT Harvard University Dr. Jay Backus 
Woodworth has been promoted to an assistant 
professorship of geology, and James K. Whit- 
temore has been made instructor in mathemat- 
ics. 

Dr. JosHUA W. BEEDE, B. 8S. (Washburn 
College) and Ph.D. (Kansas) has been elected 
instructor in geology in Indiana University. 


THE following fellowships in the sciences 
have been awarded at Cornell University : The 
McGraw fellowship, Augustus Valentine Saph, 
B.S., M.S. (California), in civil engineering ; 
the Schuyler fellowship, Kichi Miyake, Im- 
perial University of Tokyo, in botany; the 
Goldwin Smith fellowship, Lee Barker Walton, 
Ph.B. (Cornell), A.M. (Brown), in entomology ; 
the President White fellowship, Floyd Roe 
Watson, B.S. (California), in physics; the 
Erastus Brooks fellowship, John Wesley Young, 
Ph.B. (Ohio State University), in mathematics ; 
Susan Linn Sage fellowships in philosophy and 
ethics, John Wallace Baird, A.B. (Toronto), 
Georgia Benedict, A.B. (Wells), and Henry 
Wilkes Wright, Ph.B. (Cornell). 


Dr. J. N. LANGLEY, reader in histology at 
Cambridge University, has been appointed, for 
a period of two years, as deputy for Sir Michael 
Foster, M.P. 


Mr. W. E. TuHriFt, fellow of Trinity College, 
Dublin, has been elected Erasmus Smith pro- 
fessor of natural and experimental philosophy, 
in succession to the late Professor Fitzgerald. 


Dr. B. NEMEC, docent in botany at the 
Bohemian University at Prague, has been 
appointed director of the Institute for Plant 
Physiology. 
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THE SEA BOTTOM—ITS PHYSICAL CONDE 
TIONS AND ITS FAUNA.* 

Ir is hard to realize the fact that, up to 
a comparatively recent date, nearly three- 
fifths of the actual solid surface of the 
earth was absolutely a ‘terra incognita,’ a 
region as unknown as the poles, and as full 
of mystery as the center of the earth. Yet, 
if it be true that the sea covers nearly three- 
fifths of the surface of the earth, it is also 
true thatits bottom, which is the actual solid 
surface of the globe, was, up to the middle 
of the century just ended, absolutely unex- 
plored, excepting a very narrow strip around 
the edges. 

For the purpose of our study this even- 
ing, we may define the deep sea as all that 
is deep enough to exclude sunlight and 
vegetable life in appreciable quantities from 
the bottom. We may safely assume that 
this limit is at a depth of about 150 fathoms. 
Sensitive photographic plates are said to be 
unaffected beyond the depth of about 125 
fathoms clear water. 

It thus becomes apparent that we shall 
have to include as deep sea almost all the 
area covered by the oceans of the world, 
there being but an inconsiderable strip 
around the edges that is within the 150- 
fathom line. The average depth is very 


* Lecture delivered before the Nebraska Chapter of 
the Society of the Sigma Xi, February 14, 1901, by 
Professor C. C. Nutting, of the State University of 
Iowa. 
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much greater than that. Indeed, we now 
know that more than one half of the actual 
surface of the globe is over two miles be- 
neath the surface of the water, and that 
about seven million square miles are buried 
under more than 3,000 fathoms of ocean. 

Still greater depths are by no means un- 
common. The Challenger sounded at a 
depth of 4,561 fathoms in the North Atlan- 
tic, and Uncle Samuel, not to be outdone by 
his British brother, very recently found a 
depth of 5,200 fathoms near the lately ac- 
quired Island of Guam. This is, so far as 
we know, the deepest abyss of the ocean, 
being 31,200 feet, or nearly six miles. Into 
such a depth the highest terrestrial moun- 
tain could be plunged without any resultant 
peril to navigation, as there would still be 
some 2,000 feet above the highest crest. 

As already indicated, this vast realm of 
darkness was unexplored previous to about 
the middle of the nineteenth century. The 
pioneer explorer of the sea bottom was a 
Norwegian zoologist, Michael Sars. Then 
followed several expeditions under the 
patronage of the British Government, cul- 
minating in the Challenger voyage, the re- 
suits of which stand to-day as a peerless 
example of a wise and liberal policy in the 
encouragement of scientific research. 

The United States has come well to the 
front in deep-sea investigation, and now 
owns the best equipped vessel for this work 
in the world. I refer to the Albatross, of 
which we shall hear more later. Ameri- 
cans may well take pride in remembering 
that the oceanic basins near our eastern and 
southern coasts are more thoroughly ex- 
plored thanany other partsof the sea bottom. 

Investigations of this nature have been 
attended with almost insuperable difficul- 
ties, necessitating the devising of a number 
of entirely novel instruments and machines 
for this particular work. Several of the 
most successful of these were invented by 
American naval officers, of whom Captain 
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Sigsbee, of the ill-fated Maine, has been 
the most prominent. Our knowledge of 


_the sea bottom has been gained mainly by 


the use of the following appliances : 

1. The sounding machine. To drop a 
weight attached to a line to the bottom of 
the sea would seem to be as simple a propo- 
sition as could well be devised. As a mat- 
ter of fact, however, its successful accom- 
plishment has taxed the inventive genius 
of the most accomplished engineers. Sigs- 
bee’s sounding machine, with detachable 
weight and piano-wire line has proved the 
best device for obtaining accurate soundings 
and adequate samples of the bottom. This 
and the other instruments about to be men- 
tioned will be illustrated and briefly ex- 
plained later. 

2. The thermometer. Temperature obser- 
vations have been of the utmost importance 
in determining the physical conditions of 
the deep sea, and various kinds of ther- 
mometers have been devised to withstand 
the enormous pressure and register the 
maximum and minimum heat. Not infre- 
quently these expensive instruments have 
been brought to the surface with their bulbs 
crushed to powder by the terrific pressure 
of the abyss. 

3. The water bottle. Not only must depth 
and temperature be ascertained, but the 
actual composition and condensation of 
the water must be found by means of sam- 
ples that can be secured free from admix- 
ture with sea water of other depths. Here 
also the genius of Captain Sigsbee was equal 
to the emergency, and the ‘Sigsbee water 
bottle’ has proved itself a convenient and 
efficient instrument, being so constructed 
that it will take a sample of water at any 
given depth and then automatically seal 
itself and remain hermetically closed until 
opened by hand. 

4, The dredge, for scraping over the bot- 
tom and securing specimens of the animal 
life of the deep. 
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5. The trawl. A large bag-like net, use- 
ful on soft bottoms, over which it will 
pass without digging into the soil. It has 
a larger mouth and greater capacity than 
the dredge. 

6. The tangle-bar, to sweep over rocky 
bottoms on which the other instruments 
would foul and often be lost. It is in effect 
a series of long swabs that will entangle in 
its hempen fibers almost anything from 
coral rock to fishes. It is probably the 
most effective all-around instrument for 
general work, and the least likely to fail or 
be lost. We found it invaluable in West 
Indian waters of moderate depths. 

With these six instruments, then, the 
sea bottom has been sounded, its tempera- 
ture taken, samples of both water and 
bottom secured and specimens of its ani- 
mal life brought to light, both figuratively 
and literally. As yet this vast territory 
has been but seratched here and there. 
We can speak with confidence, however, 
concerning the general physical conditions, 
and we are acquainted with thousands of 
the strange and bizarre creatures that con- 
stitute its fauna. 

Regarding the physical features of this 
under world, the following points are worth 
consideration : 

The temperature is uniformly low, prob- 
ably below 40°, except in enclosed seas in 
tropical regions such as the Red Sea. In 
many places the temperature is actually be- 
low the freezing point of fresh water. I 
well remember the surprise felt by the 
members of a dredging party one exces- 
sively hot day off Havana, indeed within 
sight of the now famous Morro Castle, when 
they plunged their hands in a mass of mud 
brought up in the dredge and found it so 
cold as to make them fairly ache. Of 
course the cold water reaches the surface in 
high latitudes, but it covers the entire floor 
of the ocean at depths over 150 fathoms. 
This practical uniformity of temperature 


SCIENCE. 


843 


over the entire submarine surface of the 
globe plays an important part in the well- 
known wide distribution of deep-sea spe- 
cies. 

The general impression that high tem- 
perature is more favorable than a low one 
for the best development of animal life is 
certainly not true of marine animals in 
general, whatever may be the facts con- 
cerning some special groups. If other con- 
ditions are favorable, a luxuriant fauna will 
be developed in any temperature short of 
the freezing point of salt water. But a 


‘change of temperature, if a sudden one, is 


sometimes the cause of oceanic tragedies of 
frightful extent, a fact illustrated by the 
following example : 

The tile-fish is a deep-water species, liv- 
ing upon the bottom on what is known as 
the Gulf Stream slope, off the New England 
coast. Here the water is normally com- 
paratively warm, coming as it does from 
the superheated region of the Gulf of Mex- 
ico. 

During a series of unusually severe gales 
in the summer of 1882 this mass of water 
was pushed aside, as it were, and replaced 
by the colder water. As a result, mil- 
lions and millions of these fish were killed, 
and their dead bodies literally covered the 
surface of the sea for hundreds of square 
miles. So great was the slaughter that 
for years it was feared that the tile-fish 
were exterminated. Fortunately, however, 
the region has been recolonized, probably 
from the south, and numerous tile-fish have 
been taken during the past two seasons. « 

Probably the most remarkable of the 
conditions of deep-sea life is the enormous 
pressure, which varies of course with the 
depth. At the average depth (2,000 fath- 
oms) the pressure is about two tons to the 
square inch of surface, and at 4,000 fathoms 
each square inch of surface is subject to a 
pressure of about four tons. ‘This fact led 
the earlier physicists to maintain that or- 
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ganic life was impossible in the great depths. 
It has been proved, however, that animals 
of all classes, except the higher vertebrates, 
have been dredged from even the deepest 
abysses of the ocean. 

The great pressure to which they have 
been subjected has a curious effect on the 
deep-sea fishes when they are brought to 
the surface. Under these circumstances, 
being released from the accustomed press- 
ure, they fall to pieces, as it were. The 
eyes bulge out, the swim-bladder protrudes 
from the mouth, the scales fall off and the 
flesh comes off in patches, the tissues being 
remarkably loose. Now these fishes, dis- 
reputable as they appear when brought to 
the surface, were doubtless respectable 
enough in their proper habitat, and, like 
some other creatures, become loose and far 
from correct in appearance when away from 
home, simply because the pressure is less. 

In the depths they are doubtless no more 
conscious of the pressure of four or five 
tons to the inch than we are of the fifteen 
pounds of atmospheric pressure under which 
we live and move and have our being. 

Owing to the incompressible nature of 
water it does not differ appreciably in den- 
sity at different depths, and any object that 
will sink at the surface will continue to sink 
until the bottom is reached, however deep 
that may be. 

The presence of oxygen is of course of 
vital import to animal life in the deep sea 
as elsewhere, and it was long deemed im- 
possible that any considerable quantity of 
oxygen could exist at great depths. It has 
been found, however, that there is no lack 
of this vital element either near the surface 
or in the deepest soundings. Sir Wyville 
Thomson, the naturalist in charge of the 
Challenger, made a very careful study of 
oceanic currents and found that the cold 
water of the polar regions, charged with 
oxygen derived from the superincumbent 
atmosphere, creeps along the bottom to- 
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wards the equator from both poles, thus 
carrying oxygenated water over the vast 
area of sea bottom throughout the oceanic 
floor of the world. It also appears that 
the general trend of the surface water is 
toward the poles. This great scheme of 
circulation involves the general rise of the 
cold, deep water of the equatorial regions 
toward the surface, where it receives a 
fresh supply of heat and oxygen, carries 
much of the heat to northern regions and, 
after giving it off, returns southward again 
in the form of oxygen-bearing undercur- 
rents. To my mind there are few terres- 
trial phenomena more impressive than this 
majestic cosmic current with circulation 
slow and sure, carrying with it the tremen- 
dous potency of life to and throughout the 
uttermost depths of the sea. Were it not 
for this world circulation, it is altogether 
probable that the ocean would in time be- 
come too foul to sustain animal life, at least 
in its higher manifestations, and the sea, 
the mother of life, would itself be dead. 
The condition of the physical environ- 
ment of the life of the ocean depths that 
strikes one as the most forbidding is the 
practical absence of sunlight from the 
enormous area included in the deep sea. 
As already stated, actual experiment has 
shown that photographic plates are not 
affected at a depth of over 125 fathoms in 
clear water, and light, which can not be 
detected by the exceedingly delicate eye of 
the camera, is surely invisible to any organ 
of vision constructed on the same general 
plan as the humaneye. There is practical 
agreement among all the authorities, save 
one, that I have been able to consult 
that the rays of the sun do not penetrate 
perceptibly below the 200-fathom line at 
the farthest. Professor Verrill is the ex- 
ception referred to, and he has advanced. 
the theory that a pale green light pene- 
trates even to the deepest waters. He 
thinks that all the other colors of the spec- 
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trum are removed from the sun’s rays by 
absorption, leaving the green rays only. 
He comes to this conclusion from a study 
of the colors of the animals of the deep 
sea, which demonstrate, in his opinion, the 
presence of light of some kind. He appar- 
ently assumes that this light comes from 
the sun, and resorts to the explanation just 
referred to to prove its presence in the 
oceanic depths. 

We shall see presently, I hope, that it is 
not necessary to assume the presence of 
sunlight at the sea bottom in order to meet 
the demands for light revealed by a study 
of the coloration of its inhabitants. 

The bottom waters, then, are almost 
freezing cold, subject to tremendous pres- 
sure, moved by slow currents creeping from 
pole to equator, supplied with sufficient 
oxygen to sustain animal life, and devoid 
of sunlight. Could a more uncomfortable 
and altogether forbidding habitat be con- 
ceived of for an animal population? Cer- 
tainly not, from our standpoint. But it 
must be remembered that we are neither 
fishes, nor mollusks, nor jelly-fishes ; and 
that everything depends upon being used 
to environment. A practical application of 
this fact would result in the saving of a lot 
of otherwise wasted sympathy in human 
as well as zoological affairs. 

Let us now turn our attention briefly to 
the topography of the sea bottom. It may 
be said, in general, that there are few 
abrupt changes of level; that the ascents 
and descents are gradual, and that there 
are few areas which, if laid bare, would 
present anything like the broken contours 
of a mountainous region. In areas adja- 
cent to continents and archipelagoes the 
topography is often considerably broken, 
but away from the land masses the sea 
bottom is, ordinarily, as level as a western 
prairie. Few, if any, bare rocks are to be 
found, except where recent submarine vol- 
eanic explosions have torn up the subjacent 
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strata, or the cooling lava has encrusted 
the bottom. Practically the entire sea bot- 
tom is covered to an unknown depth by a 
soil that varies with the depth in a defi- 
nitely determinate manner. This soil, like 
that of the upper world, is organic in its 
origin, being composed in large proportion 
of the remains of a few species of very wide- 
spread forms, individually minute, but col- 
lectively of stupendous bulk. These ani- 
mals belong almost exclusively to the Pro- 
tozoa, or one-celled forms, and largely to 
the class Rhizopoda. They are of immeas- 
urable importance from a biological stand- 
point, furnishing, as they do, the food basis 
for all marine life. As a type of these or- 
ganisms Gilobigerina bulloides stands forth 
preeminent, a form of exquisite beauty of 
structure, being like a series of minute 
chalky spheres, exquisitely sculptured, from 
which radiate many and almost infinitely 
slender and delicate spicules which serve 
to support the living animal on the water, 
which, in places, is rendered of a reddish 
color by the hosts of these Rhizopods. It 
has fallen to the lot of but few naturalists 
to examine these creatures in a living and 
perfect state, as the slightest touch will rob 
them of their beautiful spicules and cause 
the living protoplasm to retreat within the 
hollows of the spheres. Minute and fragile 
as they are, the skeletons of these animals, 
and of others equally small, cover at the 
present time many millions of miles of the 
sea bottom, and in times past were the 
main element in building up the mighty 
chalk deposits of the world. 

If we were to run a line of soundings 
from the continent of North America east- 
ward to the mid-Atlantic, we should find 
that the bottom could be easily divided 
into three regions on the basis of the soil, 
as I have termed it, covering everywhere 
the actual rocks. For the first few miles 
the bottom would be covered with débris 
of many kinds from the adjacent land. 
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Rocks and gravel and sand, together with 
mud and silt, if near the mouth of a river, 
would succeed each other. The surface 
might be broken into rocky pinnacles and 
caverns, water-worn in fantastic shapes in 
the region of a rocky coast ; or, if the coast 
be low and sandy, there might be a per- 
fectly even and gradual slope from the 
shore to a depth of 150 or perhaps 200 
fathoms. 

This slope, covered with continental dé- 
bris, is known as the ‘continental slope,’ 
and is very apt to be more uneven and 
broken in its topography and to support a 
more luxuriant fauna than any other part 
of the sea bottom. Beyond the continental 
slope the descent becomes more abrupt, lead- 
ing down to adepth of 1,500 fathoms or more. 

The bottom samples will now take on a 
distinetly different character, being com- 
posed of a grayish mud. If a little of this 
is examined under a microscope, it will be 
found to be made up of countless millions 
of the tests of Globigerina and other uni- 
cellular animals. Not a single thimble- 
ful of this mud is devoid of its hosts of 
skeletons. This wet and slimy bottom soil 
is known the world over as ‘ Globigerina 
ooze,’ and it covers the ocean floor for many 
millions of square miles. 

In a line of dredgings made by the 
Challenger from Teneriffe to Sombrero, tak- 
ing in the widest part of the Atlantic, 
about 710 miles were found to be covered 
with Globigerina ooze, which was found in 
characteristic form from a depth of 1,525 
to one of 2,220 fathoms. Beyond the latter 
depth the bottom was of a distinctly dif- 
ferent character, changing to an extremely 
fine-grained reddish-brown mud, oily to the 
feel. It is so finely divided that it takes 
many hours to settle when mixed in a glass 
of water. This is known among oceanog- 
raphers as ‘red clay,’ and is supposed to 
be derived almost exclusively from two 
widely different sources : 
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First : The residue of the innumerable 
hosts of pelagic animals remaining after 
their caleareous skeletons have been dis- 
solved in sea water. 

Second : Pumice and volcanic dust, either 
from submarine upheavals or from the at- 
mosphere. From either or both of these 
sources the accumulation of the red clay 
must have been almost infinitely slow, tak- 
ing perhaps millions of years to deposit a 
few inches in thickness on the ocean floor. 
This sort of bottom deposit is of much 
greater extent than either of the others, 
and is supposed to cover about one-half of 
the sea bottom, an area greater than the 
total land surface of the globe. 

It can easily be conceived that no stretch 
of the land surface can compare in dreary 
monotony with those awful solitudes of the 
Globigerina ooze and the red clay. Even if 
illuminated by the sun’s rays, they would 
be forbidding and dreary beyond compare. 

Resting immediately upon the bottom al- 
ready described is a layer of unknown 
depth of a flocculent material that is of in- 
calculable importance in our discussion. 
When first discovered this substance, ow- 
ing to its strange movements in alcohol, 
was supposed to be alive, and was described 
by Huxley under the name of Bathybius, 
and considered as a sort of primordial or- 
ganism from which the entire life of the 
globe may have originated. Bathybius, how- 
ever, was doomed to be regarded as one of 
the colossal jokes of science, and a thorn in 
the flesh of its describers. 

But, after all, it is now thought that the 
much-derided Bathybius is fully as impor- 
tant as claimed by Huxley, but in another 
way. It is not alive, to be sure, but still it 
is organic, consisting of the partially de- 
composed remains of the pelagic animals, 
such as Globigerina and other forms already 
referred to. These have died near the sur- 
face, and have gradually but surely found 
their way to the bottom, where they remain 
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partially suspended in a layer of soup-like 
consistency and character. Bathybius, then, 
is now no longer known as Bathybius, but 
as ‘ bottom broth,’ an exceedingly suggestive 
term, and it is supposed to be the inexhaus- 
tible supply of nourishment, the basal food 
store-house of the innumerable creatures 
that live and move, or simply live without 
movement, at or near the bottom of the sea, 
the simplest and most helpless of which 
have but to open their mouths, if mouths 
they have, and suck in bottom broth as the 
infant does pap. If Old Ocean is really, as 
so often asserted, the mother of terrestrial 
life, then bottom broth can truly be re- 
garded as a sort of mother’s milk, for the 
nourishing of her weak and helpless off- 
spring. 

Having discussed the physical conditions 
under which the animals of the deep sea 
exist, let us now turn our attention to the 
animals themselves. 

Personally, I may say that nothing re- 
garding the animals dredged from deep 
water has impressed me more than their 
colors. It seems an unquestionable fact 
that they live in practical darkness, and 
one naturally expects them to be colorless. 

Now we know of a considerable number 
of animal forms that certainly do live in 
utter darkness in the subterranean waters 

_of extensive caves, such as Mammoth or 
Wyandotte Caves. These animals have 
been very carefully studied, especially by 
my friend Dr. Higenmann, of Indiana Uni- 
versity, who tells me that true cave species 
are always practically blind and colorless. 
But the animals brought up from the deep 
waters of the ocean are often very brightly 
and conspicuously colored. 

The question at once arises: What is the 
significance of these colors? Are they 
merely fortuitous, or have they a meaning 
that can be deciphered, giving a clue that 
may lead to a further understanding of the 
mysterious realm beneath the waters? It 
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is my purpose this evening to attempt to 
answer these questions, but before doing so 
let us examine briefly the main facts re- 
garding the colors of abyssal animals. We 
will call as witnesses some of the naturalists 
of the widest experience in the science of 
thalossography, and supplement this evi- 
dence by facts of personal observation. 
Professor Mosely, of the Challenger staff, 
says: ‘‘ Peculiar coloring matter giving ab- 
sorption spectra has now been found to 
exist in all the seven groups of the animal 
kingdom. The Echinodermata and Ccelen- 
terata appear to be the groups which are 
most prolific in such coloring matter. 
Pentocrinin and antodonin seem to be dif- 
fused in immense quantities throughout 
the tissues of the crinoids in which they 
occur and the Echinoderms generally seem 
to be characterized by the presence of 
evenly diffused and abundant and readily 
soluble pigments.”’ Again, he says: ‘The 
same coloring matters exist in the deep-sea 
animals which are found in shallow water 
forms.” ; 
Alexander Agassiz, than whom no living 
man has had more experience in deep sea 
work, says: “There are many vividly 
colored bathyssal animals belonging to all 
the classes of the animal kingdom and 
possessing nearly all the hues found in liv- 
ing types in littoral waters. * * * There 
is apparently in the abysses of the sea the 
same adaptation to the surroundings as 
upon the littoral zone. We meet with 
highly colored ophiurans within masses of 
sponges themselves brilliantly colored at a 
depth of more than 150 fathoms. * * * 
While we recognize the predominance of 
tints of white, pink, red, scarlet, orange, 
violet, purple, green, yellow and allied 
colors in deep water types, the variety of 
coloring among them is quite as striking 
as that of better known marine animals. 
* %& +k There is as great a diversity in color 
in the reds, oranges, greens, yellows, and 
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searlets of the deep-water starfishes and 
ophiurans, as there is in those of our rocky 
and sandy shores. * * * Among the abys- 
sal invertebrates living in commensalism 
the adaptation to surroundings is fully as 
marked as in shallow waters. I may men- 
tion especially the many species of ophiu- 
rans attached to variously colored gor- 
gonians, branching corals and stems of 
Pentacrinus scarcely to be distinguished 
from the part to which they cling, so com- 
pletely has their pattern of coloration be- 
come identified with it. There is a similar 
agreement in coloration in annelids when 
commensal upon starfishes, mollusks, ac- 
tinie or sponges, and with Crustacea and 
actinie parasitic upon gorgonians, corals, 
or mollusks. The number of crustaceans 
* &  eolored a brilliant scarlet is quite 
large.” 

Professor Verrill, of Yale University, in 
his report on the Ophiurans, collected by 
the Bahama expedition from the University 
of Iowa, repeatedly calls attention to the 
agreement in color between these animals 
and the forms upon which they grow. 

My own observations fully confirm those 
of the naturalists just quoted. Among the 
crustaceans were many species colored a 
bright scarlet, and one was an intense 
blue. The echinoderms were particularly 
striking in their coloration. Yellow and 
purple Comatule abounded in deep water 
near Havana. Serpent-stars were brown, 
white, yellow, red, purple and deep violet. 
A basket-fish, colored chocolate-brown and 
vivid orange, was abundant off the Florida 
Keys. There were sea urchins with crim- 
son and white spines; another particularly 
gorgeous one had a test with alternating 
zones of chocolate and orange, and spines 
barred with carmine and white. The ce- 
lenterates told the same story, but it is 
unnecessary to multiply further the evi- 
dence. Enough has been given for our 
purpose, which was to demonstrate the ex- 
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istence of bright colors in considerable 
quantities in the deep waters of the ocean, 
and we feel justified in making the follow- 
ing general statements regarding these 
colors : 

1. The colors are often as brilliant as in 
shallow water. 

2. The reds, orange, yellows, violet, pur- 
ple, green and white predominate. 

3. Thecolors when present are usually in 
solid masses in striking contrast, or else the 
whole animal is brilliantly colored. Fine 
patterns are very scarce, and nature seems 
to have used a large brush in adorning her 
children of the depths. 

Now let us return to our question: 
What is the significance of these brilliant 
and varied colors? 

I must confess to being a Darwinian of 
the strict. constructionist school, and believe 
fully in the doctrine that no animal pos- 
sesses any character, including color, that 
is not of use to the species to which it 
belongs, or has not been of use to the an- 
cestors of that species. It is my conviction 
that if we knew all the circumstances 
surrounding the past history and present 
life of any animal, we could explain on the 
score of utility every character, using the 
word in the zoological sense, possessed by 
that species. And it is my purpose to use 
the coloration of deep-sea animals to illus- 
trate this law. 

In my opinion, the presence of all these 
colors can mean but one thing, and that is 
that there is light even in the deepest depths 
of the ocean. Or, to state the matter in 
another way, if we can prove the presence 
of light in considerable quantity at the bot- 
tom of the sea, the colors of its inhabitants 
become entirely explicable. We can then 
explain them as we do the colors of the 
animals of shallow waters, regarding the 
colors as protective, aggressive, alluring, 
attractive, directive, and so forth, as the 
case may be. 
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There is another line of evidence tending 
to prove the presence of light at the sea 
bottom, and this is the fact that most of the 
vertebrates inhabiting the depths have func- 
tional eyes, often more highly developed 
than in shallow water, and only exception- 
ally are the eyes aborted or absent. Dr. 
Alexander Agassiz has the following to say 
on this point: 

‘¢ We should not forget, on the one hand, 
that blind Crustacea and other marine in- 
vertebrates without eyes, or with rudimen- 
tary organs of vision, have been dredged 
from a depth of less than 200 fathoms, and, 
on the other, that the fauna as a whole is 
not blind, as in caves, but that by far the 
majority of animals living at a depth of 
about 2,000 fathoms have eyes either like 
their allies of shallow water, or else rudi- 
mentary or sometimes very large, as in the 
huge eyes developed out of all proportion in 
some of the abyssal crustaceans and fishes.”’ 

And Professor Verrill says: ‘ That light 
of some kind and in considerable amount 
actually exists at depths below 2,000 
fathoms may be regarded as certain. This 
is shown by the presence of well-developed 
eyes in most of the fishes, all of the cephalo- 
pods, most of the decapod crustacea, and in 
some species of other groups. In many of 
these animals the eyes are relatively larger 
than in the allied shallow-water species. ”’ 

In view of the almost uniformly blind 
condition of cave animals on the one hand, 
and of the well-tested Darwinian doctrine 
that useless structures, unless rudimentary, 
do not exist, on the other, I think we are 
justified in saying that a study of the col- 
oration of the deep-sea animals, in connec- 
tion with the general presence of functional 
eyes, is reasonable proof that light in ap- 
preciable quantities exists even at the great- 
est oceanic depths. 

This being granted, we naturally turn to 
a consideration of the question: What is 
the nature of this abyssal light ? 
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As already intimated, it is incredible that 
sunlight could penetrate in appreciable 
quantities to any such depth as 2,000 
fathoms or over, or even to one-tenth of 
that depth, notwithstanding the theory ad- 
vanced by Verrill, who seems to consider 
the presence of sunlight necessary to ex- 
plain the facts of coloration. I think we 
are safe in assuming with Agassiz that at 
200 fathoms the light from the sun is pos- 
sibly that of a brilliant starlight night, and 
we are also justified in concluding that 
coloration would be useless in such a light. 
Did you ever notice how little of color can 
be seen even in the clearest moonlight night? 

Sunlight being out of the question, is 
there evidence of any other light that would 
satisfy the conditions of coloration ‘and or- 
gans of vision already referred to? 

I have, on other occasions, sought to col- 
lect the evidence of ithe cxistcrce of alyssa 
light, and to determine‘its nature and func- 
tion in the life economy of the deep sea. 
These efforts resulted in the belief that the 
light sought for is a phosphorescent light, 
and that it is adequate to explain the phe- 
nomena, already discussed in connection 
with the colors of deep-sea animals. 

This idea has been suggested before by 
several writers, notably by Andrew Murray, 
of the Challenger, but it has heretofore been 
only a suggestion which no one has taken 
the pains to seriously investigate. It will 
be of interest, therefore, to consider the ex- 
tent to which phosphorescent life is charac- 
teristic of the deep sea. 

For the purposes of the discussion we 
will divide the animals of the sea bottom 
into two classes, the free swimming and the 
fixed forms. 

Considering the free swimming forms 
first, we find among the fishes several allied 
to Lophius and Antennarius, which are pro- 
vided with a bait said to be luminous, 
which serves to attract the prey. Others 
are luminous along the lateral line in defi- 
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“nite spots. The utility in this case is not 
certainly known, but two suggestions may 
be made, one to the effect that the light at- 
tracts the mate and thus serves the purpose 
of attractive coloration ; the other that it 
attracts the prey and serves the purpose of 
alluring coloration. 

A very large number of crustaceans are 
highly phosphorescent. Many of these have 
large eyes and are particularly active in 
movement and voracious in appetite. They 
feed on minute organisms for the most part, 
and it can hardly be doubted that they 
often use their phosphorescent powers for 
the purpose of illuminating their surround- 
ings and revealing their prey. Here again 
it is probable that the strangely attractive 
power of light serves a definite purpose in 
the life economy of the animal. 

Among the mollusca we have few in- 
stances, so far as I know, of phosphorescent 
organs. At the Detroit meeting of the 
American Association for the Advancement 
of Science, Professor William EH. Hoyle, of 
England, read an exceedingly interesting 
paper on certain organs possessed by ce- 
phalopods secured by the Challenger. These 
organs were regarded as phosphorescent by 
Professor Hoyle, who described a highly 
specialized apparatus designed to reflect 
light from the phosphorescent bodies down- 
ward to the bottom over which the animal 
passed. In this case it appears that there 
is not only a light, but also a reflector, an 
efficient bull’s-eye lantern for use in hunting 
through the abyssal darkness. Among the 
worms are many forms possessing a high 
degree of light-emitting power, which may 
be either attractive, alluring or directive in 
function, and thus of direct advantage to 
its possessors. 

Most of the echinoderms, although not 
truly fixed, are not capable of rapid loco- 
motion, and we are, therefore, not surprised 
to find few references to phosphorescence 
in connection with theme Perhaps the 
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most active of this group are the serpent 
stars, and it is interesting that the only 
account that I find of phosphorescence in 
the echinoderms is Agassiz’s description of 
a serpent star, which he says ‘is exceed- 
ingly phosphorescent, emitting at the joints 
along the whole length of its arm a bright 
bluish-green light.’ 

Coming to the ccelenterates, we find many 
notable phosphorescent organisms. The 
ctenophores and medusze comprise the 
greater part of the free swimming members 
of this subkingdom, and it is among these 
that we encounter amazing displays of the 
living light. The most brilliant exhibition 
of phosphorescence that I have seen was 
caused by immense numbers of ctenophores 
in Bahia Honda, Cuba. The animals kept 
in a compact body, producing a maze of 
intertwining circles of vivid light. The 
phosphorescence may help to keep them 
together, and thus serve the purpose of 
directive coloration among vertebrates and 
insects. This same explanation may apply 
to many of the phosphorescent medusze. 
In the subtropical Atlantic hundreds of 
square miles of the surface are thickly 
strewn with a medusa, Linerges mereurius, 
which glows like a living coal at night. 

In general, it may be said that phospho- 
rescence is found abundantly in free swim- 
ming marine animals, and serves the same 
purpose as protective, aggressive and allur- 
ing coloration, and at the same time, in 
many cases, aids in securing prey by illu- 
minating its retreat. 

We come, now, to a consideration of the 
phosphorescence of the fixed animals of the 
deep sea and its uses. Most of the light- 
emitting organisms of this group belong to 
the subkingdom celenterata. The sea- 
pens are mentioned by several writers as 
being especially brilliant in their flashes of 
light. The gorgonians, or flexible corals, 
are often phosphorescent, and Agassiz says: 
‘Species living beyond 100 fathoms may 
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dwell in total darkness and be illuminated 
at times merely by the movements of abyssal 
fishes through the forests of phosphorescent 
aleyonarians.”’ 

Many authors have noted the light- 
emitting powers of numerous hydroids. 
These occur in great quantities over cer- 
tain areas of the sea bottom, and must add 
considerably to the sum total of deep-sea 
light. 

It may, I think, be said that in general 
the fixed marine forms are not behind their 
free swimming allies in either the equality 
or the quantity of their light-emitting 
powers. The question now arises, of what 
value is the phosphorescence of fixed forms 
to its possessors? ‘They have no eyes, and 
therefore can not be guided to their food by 
the light, neither can it aid them in find- 
ing mates nor in revealing the presence of 
enemies. Perhaps the most generally ac- 
cepted explanation is that given by Pro- 
fessor Verrill, who says that the phos- 
phorescence protects its possessors. Most 
celenterates, he says, are possessed of 
nematocysts or nettling cells, and the 
phosphorescence may serve to give notice 
to predaceous fishes that feed largely on 
hydroids, etc., that these nettling cells are 
present, and thus induce them to seek 
other provender. It is somewhat unfortu- 
nate for this argument that few if any of 
the ccelenterates that are remarkable for 
their phosphorescence possess nettling cells 
that are likely to be regarded by a hungry 
fish as at all formidable. 

Another explanation is, however, pos- 
Sible. The food of the cclenterates con- 
sists mainly of either crustacea of the 
smaller sorts, their embryos, protozoans, 
or unicellular plants. Now most of the 
crustacea have functional eyes, and it has 
been repeatedly demonstrated that they 
are attracted by light, both artifical 
and natural. Crustacean embryos usually 
have eyes that are proportionally very 
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large. In many cases these too are at- 
tracted by light, and it is reasonable to 
suppose that they are attracted by phos- 
phorescent light. If this is true, the light 
emitted by the fixed cclenterates would 
cause the small crustaceans, and more 
surely their embryos, to congregrate near 
the illuminated areas and thus be captured. 
The process would be analogous, perhaps, 
to what is known as the effect of alluring 
coloration among insects and birds. The 
phosphorescence would thus be of direct 
utility to the fixed ccelenterates in securing 
food. 

The application of this idea may be still 
further extended to include the attraction 
of Protozoa and even diatoms, both of 
which groups contain many species that are 
strongly attracted by light, which appears 
to act as a direct stimulus to both unicel- 
lular animals and plants by virtue of its 
well-known effect upon protoplasm itself. 

One other fact, bearing directly on our dis- 
cussion, that impresses itself strongly upon 
every one who has had actual experience in 
deep-water dredging, is the very uneven 
distribution of life over the sea bottom. In 
other words, the distribution is ‘ spotted.’ 
A haul over certain areas will result in a 
dredge full of a profusion of animal forms, 
while the immediately adjacent bottom, al- 
though of apparently identical nature, will 
yield practically nothing. Our party re- 
peatedly observed this while dredging on 
the Pourtales Plateau. It seemed as if 
species were distributed in densely crowded 
colonies of very limited areas. Sometimes 
one particular species seems to have fairly 
carpeted the bottom, and in other localities 
a great assemblage of species would be se- 
cured at a single haul, showing a profusion 
of life, perhaps greater than can be found 
on a similar area either in shallow water or 
onland. Again the tangles would come up 
with nothing but sand and bottom débris. 

It seems, then, that we are justified in 
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concluding that the sea bottom is, for the 
most part, utterly dark, but that there are 
scattered areas, often of considerable, extent 
where animal life is aggregated in masses, 
and where the phosphorescent light is of 
sufficient quantity to render the colors, 
laid on as we have seen in broad patterns, 
visible to animals with functional eyes. 
These colors would then be of the same 
utility to their possessors as in the upper 
world, and act as protective, aggressive, 
directive, attractive and alluring agencies. 
We are further justified in maintaining 
that phosphorescence is in all cases of di- 
rect utility to its possessors, and that in the 
fixed eyeless forms it serves to attract food, 
and perhaps in some cases to warn enemies 
of the presence of the irritating nettling 
cells. 

As a sort of compensation for the feeble- 
ness of the phosphorescent light, and for its 
absence over vast areas, many animals, es- 
pecially fishes and crustaceans, are fur- 
nished with very large eyes, or with organs 
which serve as lanterns, or with enormous 
mouths and stomachs to make the most of 

‘a very occasional square meal, or with 

greatly elongated feelers or tactile organs. 
Others still are provided with a luminous 
bait to attract the prey. 

The main thing that I would impress 
upon you this evening is the fact that we 
have a right to expect to find utility for 
‘every character, not rudimentary, possessed 
by animals, a utility not necessarily to the 
individual, but certainly to the species. 
And I would protest most vigorously against 
the vain and impotent conclusion that any- 
thing is useless simply because we have 
been too ignorant or too indolent to find its 
function. I have small patience with a 
statement such as the following taken from 
a recent writer on animal coloration : ‘‘ The 
inevitable conclusion, therefore, from these 
facts appears to be that the brilliant and 
varied colorations of deep-sea animals are 
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totally devoid of meaning ; they can not be 
of advantage for protective purposes or as 
warning colors, for the simple and sufficient 
reason that they are invisible.”’ 

This sort of thing is deeply injurious’ to 
science, because it is a helpless surrender of 
one of the most powerful of all incentives 
to research. If we can loll back in our 
easy chairs and declare that natural phe- 
nomena of widespread occurrence are mean- 
ingless, or, what amounts to the same thing, 
that Nature is guilty of a lot of vapid non- 
sense, we have indeed sold our scientific 
birthright for a mess of exceedingly thin 
pottage, and have stultified ourselves in the 
eyes of the thinking world.* 

C. C. Nurrine. 

STATE UNIVERSITY oF IowA. 


REMINISCENT REMARKS ON THE TOP. 

Some time ago, I wrote a short article in 
this journal,} in which among other things 
I endeavored to give an intelligible explan- 
ation of all that, from an elementary point 
of view, is interesting in the dynamics of 
the top. The treatment of this famous 
and ubiquitous apparatus in all text-books 
known to me is too sketchy and, didacti- 
cally considered, useless. In my judgment 
this is a real gap and well worth filling. 
But my friends have so frequently and even 
quite recently taken me to task for my ex- 
planation, that I feel bound to reassert its 
correctness here. 

Everybody will agree that up to the sec- 
ond order of approximation, and a vigor- 
ously spinning top or gyroscope, in which @ 
is the polar velocity and ¢ and ¢ the para- 
meters of azimuth and altitude, : 


* Most of the facts and sometimes whole paragraphs 
concerning the coloration of deep-sea animals and 
phosphorescence, have been taken from the following 
papers by the author: ‘The Color of Deep Sea Ani- 
mals,’ Proc. Iowa Acad. of Sci., Vol. V1.; ‘ The Utility 
of Phosphorescence in Deep Sea Animals,’ Am. Nat., 
Oct., 1899. 

+ScrENCE, V., pp. 171-5. 
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(1) 
(2) 


will express the motion. Here Yand Yare 
the torques around the horizontal and ver- 
tical axes, respectively, and K the polar 
moment of inertia ; friction is disregarded.* 
Hence 4, ¢, %, are of the first order of small 
quantities, and ¢ of the second order. 

The point is now to show that these 
equations are reproduced in my geometrical 
constructions relative to the common theo- 
rem of the equivalence of torque, and the 
change of angular momentum per second 
around any particular direction. 

I. Torque (¥) around the horizontal axis 
only. Precession.—Take any two positions 
of the top axis, a second of time in position 
apart. Lay off the angular momenta K®@, 


= KO sin ¢ f- 0, 
pay, sin Y- ¢, 


along these axes. They are equal by the 
premises. Hence the horizontal are, a, is 
the rate of change of angular momentum 
due to the torque ¥ around the parallel axis 
shown. Im the second of time stated, the 
angle of azimuth has changed by ¢, as 
shown in the figure. Therefore, the arc 


a=Koésin¢-g, j 
and hence ; 
= Késin?g-g, 


IL. Torque © around the vertical amis only. 

* Otherwise, if there is polar acceleration, ® =— K 
(6 » sin » — cos i - 6) may be deduced without diffi- 
culty by the method of @ II. 
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—This requires gyroscopic mounting. Let 
the horizontal axis be seen end on at A. 
Take two positions of the top axis, a second 
of time in position apart. Lay off the 
(equal) angular momenta, K9, along these 


gol 


axes. Then the arc 6 is the rate of change 
of angular momentum, and the angle, — ¢, 
subtended, the speed in altitude. Hence 
b=—Ko - ¢. 

The are, 6, cannot be resolved with advan- 
tage, for there is no way of accounting for 
both components. 9%, however, may be re- 
solved; for if one component is made par- 
allel to 0b, this is the equivalent of 6; 
whereas if the other component tends to 
twist across A (in a plane at right angles 
to ‘around A’), 7. ¢., in the plane of this 
axis, is can produce stress only, but no 
motion. Hence, as seen in the figure, the 
effective component is ®/sin ¢, a result a 
little subtle, I grant, but none the less 
logically straightforward. Therefore 


®/sin 9 = b, 
whence : ; 
0 =— Ko sin ~ . dy. 


Of course my explanation was intended 
for the man interested in spinning tops. 
The other man, who prefers the top top- 
pling through all stages of inebriety, may 
take such solace as comes from products of 
parameter speeds and accelerations. But 
for him I have no message other than my 


blessing. 
Cart Barvs. 
BROWN UNIVERSITY, PROVIDENCE, R. I. 
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THE SOLAR ECLIPSE. 

In view of the fact that some time must 
elapse before it is possible to publish a 
complete account of the results of observa- 
tions on the solar eclipse of May 17th-18th, 
the following letter, written from Padang 
by a correspondent of the London Times, 
describing the preliminary arrangements, is 
of interest : 

The last few days of our very prosperous 
voyage across the Indian Ocean in the Dutch 
mail boat Koningin Regentes have brought 
with them the sense that we are coming to 
a land where it is ‘always afternoon.’ But 
our days of eating lotus were nearly over 
just as we reached this beautiful land. The 
lighthouse close to Siberut, rising high 
above the palms, warned us that Pa- 
dang was not more than ten hours away. 
The sight of this light produces the same 
thrill that seizes one when, after crossing 
the Atlantic, the Fastnet comes into view 
and tells that the voyage is safely accom- 
plished. It is the first land that we sighted 
since we passed the splendid headland of 
Somaliland, Cape Guardafui, on March 27th; 
our course took us through the Maldives at 
night; and, though we passed through the 
“8° Canal,’ Minicoy was left so far to the 
north that we got no glimpse of the light. 
All the members of the expedition who have 
traveled out by this direct route to make 
observations during the total eclipse of the 
sun visible in Sumatra disembarked at 
Padang. : 

Three parties of observers have travele 
out on the Koningin Regentes—(1) the 
English expedition, consisting of Mr. H. F. 
Newall, of Cambridge, Mr. F. W. Dyson, 
of the Royal Observatory, Greenwich, ac- 
companied by Mrs. Newall and by Mr. J. 
J. Atkinson, who has volunteered assistance 
to the party in this distant land, just as he 
did to the Astronomer Royal’s party last 
year in Portugal; (2) the Dutch expedi- 
tion, consisting of Dr. A. A. Nijland, of 
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Utrecht, Dr. W. H. Julius, professor of 
experimental physics at Utrecht, and Mr. 
J. H. Wilterdinck, of the Leiden Observa- 
tory, accompanied by Mr. J. H. Hubrecht, 
a son of Professor Hubrecht, the eminent 
embryologist, who lately received the hon- 
orary degree of Sc.D. at Cambridge Univer- 
sity ; (3) a party from the Massachusetts In- 
stitute of Technology, consisting of Professor 
Burton, Mr. H. W. Smith, Mr. G. Hosmer, 
and Mr. G. H. Matthes. The instruments 
of all these parties were also carried by the 
same mail boat, which starts from Amster- 
dam and calls at Southampton and Genoa. 

The eclipse of the sun which will occur 
on the 17th-18th of May is of special inter- 
est on account of the long duration of the 
total phase. The shadow of the moon will 
first touch the earth at sunrise near Mada- 
gascar, and in the course of the next five 
hours it will traverse a long path on the 
earth’s surface. Passing at first in a 
northeasterly direction over Mauritius, it 
speeds across the Indian Ocean and tra- 
verses Sumatra and Borneo. It grazes the 
equator, but only a small part of the 
shadow touches the northern hemisphere. 
Then its course bends southeastwards and 
passes over the Malay Archipelago, Celebes, 
Seram, and thence over New Guinea. At 
sunset in the Coral Sea, between Melanesia 
and Australia, the shadow leaves the earth. 

The partial phase of the eclipse will be 
visible over a vastly greater region of the 
earth’s surface, as far north as Somaliland, 
India, Siam, and China, and also over the 
whole of Australia; but the real interest of 
the eclipse lies in the total phase, which 
can only be observed at stations lying on 
the line indicated. The shadow of the 
moon will be about 140 miles across as it 
passes over Sumatra, and it will travel with 
a speed of about 1,500 miles an hour. 
Hence any observer stationed near the path 
of the center of the circular shadow will 
be in the shadow for about a tenth of an 
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hour, or, if more exact calculations are 
used, for 6 min. 29 sec. 

In recent eclipses the duration of totality 
has been much shorter; thus in America, 
Spain, and Algiers, in May, 1900, the total 
phase lasted not much more than one 
minute; whilst in India, in January, 1898, 
the duration was only a little more than 
two minutes in the most favorable stations. 

Hence the coming eclipse is welcomed as 
an unusual opportunity for collecting ob- 
servations by the photographic methods 
which play so important a part in modern 
investigations. Especially in spectroscopic 
researches is the photographic method ser- 
viceable ; for by the nature of this kind of 
research the light gathered by the instru- 
ments is spread out over a much greater 
extent of the photographic plate. Accord- 
ingly to collect information about the spec- 
trum of the faint light of the corona long 
exposures of the photographic plate are 
necessary. 

The valuable information published by 
the Koninklijke Natuurkundige Vereeniging in 
Batavia over the signatures of Major 
Muller, the chief of the Trigonometrical 
Survey, and Dr. Figee, the director of 
the Meteorological Observatory, Batavia, 
showed that the weather conditions were 
probably most favorable, or, shall we say, 
least unfavorable, in Sumatra, especially 
near the west coast. It is therefore not 
surprising that most of the observing parties 
converge on Padang, the port that gives 
access to the province of the West Coast, 
and lies actually on the course of the 
moon’s shadow. 

The joint permanent eclipse committee 
of the Royal Society and the Royal Astro- 
nomical Society favored the sending of an 
expedition to Mauritius, and we understood 
on leaving England that Mr. E. W. Maun- 
der, of the Royal Observatory, Greenwich, 
was to go thither to make observations in 
conjunction with Mr, Claxton, the director 
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of the Royal Alfred Observatory, Mauritius. 
We also learn that Mr. D. P. Todd, of 
Amherst, U. 8. A., is to be stationed at 
Singkep, an island noted for its tin mines, 
lying on the east coast of Sumatra, due 
south of Singapore. Otherwise all the ob- 
servers have come to Padang and are 
receiving the most courteous and help- 
ful reception by the Dutch authorities. 
Probably most of the parties have simi- 
lar obligations to acknowledge. The Eng- 
lish expedition received every assistance 
from Mr. Joekes, the Governor of Sumatra’s 
west coast. Thus Mr. Dyson was at once 
welcome to use the Government 
launch to make preliminary inspection of 
Trusan Bay and of the island Aoer Gedang, 
about six miles to the west of Painau and 
30 miles to the south of Padang; whilst 
Mr. Newall received every assistance from 
Mr. Delpeat, the chief of the railways, to 
go inland and search for a suitable site on 
the east side of the Barisan Mountains. 
And so within four days of landing at 
Padang the sites for observing stations of 
the English expedition were chosen. 

In order to increase the chances of secur- 
ing observations of the eclipse, the parties 
distribute themselves as far apart as pos- 
sible. The extreme stations in Sumatra 
are occupied by English parties. Mr. Dyson 
and Mr. Atkinson, assisted by his Majesty’s 
ship Pigmy, a gunboat commanded by Lieu- 
tenant Oldham, R.N., and sent from the 
China Station to assist the observers, have 
established their camp on the island Aoer 
Gedang, and will be the first to catch the 
eclipse. Here the program of observa- 
tions will be to secure (1) photographs of 
the corona on a large scale to show details 
of the structure; (2) photographs on a 
small scale to get the greatest possible ex- 
tensions of the coronal streamers; (3) 
photographs of the ultra-violet spectrum of 
corona and chromosphere and also of the 
green and yellow spectrum, with slit spec- 
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troscopes in both cases. At the eastern 
extremity of the Sumatra stations Mr. 
Newall will be established at Doerian, 
above the Oembilien Coal Mines, near 
Sawah Loento, at the extreme end of the 
railway. The engineer of the mines, Mr. 
van Lessen, has put a house at the dis- 
posal of this party,-and a very good 
site has been found close at hand for 
the setting up of the instruments, which 
consist of (1) a powerful flint spectroscope, 
to be used in an attempt to determine 
whether the corona rotates ; (2) a quartz 
spectroscope, to be used for photographing 
the extreme ultra-violet spectrum and for 
a special search for Fraunhofer lines such 
as might be attributed to sunlight reflected 
by dust in the corona; (3) a celostat, to be 
used in connection (a) with polariscopic 
cameras in investigating the polarization of 
the light of the corona, (6) with a tele- 
photo camera in photographing the corona, 
(c) with a powerful grating spectroscope 
in getting monochromatic images of the 
corona. ‘This station is 1,200 ft. above sea 
level and it is at a considerable dis- 
tance to the east of the main range of 
the Barisan Mountains. It is to be hoped 
that, with the considerable uncertainty 
that exists in the weather and wind 
conditions, one at least of these extreme 
stations may be favored with a good view 
of the eclipse. At various points between 
these extreme stations many other parties 
are established. The Dutch party have 
a large camp at Karang Sago, close to 
Painau, on the coast, and have an exten- 
sive programme, including (a) photographs 
of the corona with cameras of very varied 
dimensions ranging from a 40-ft. telescope 
with aperture f191 to a short camera with 
aperture f13.5; (b) spectroscopic observa- 
tions of the corona and chromosphere; (¢) 
polariscopic observations to be carried out 
visually ; (d) measurements of the heat- 
radiation of the corona. (Professor Julius 
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has constructed a specially delicate thermo- 
pile with a view of getting absolute meas- 
ures of the total radiation of the whole 
corona and comparing it with that of the 
uneclipsed sun.) A party will probably also 
be sent with a prismatic camera to Fort de 
Kock, near the northern limit of the 
shadow. 

The observers from the United States 
Naval Observatory, together with affiliated 
parties from the Yerkes Observatory and 
the Smithsonian Institution, are established 
in an excellent site, the old fort at Solok. 
Here Professor Barnard is setting up his 
ccelostat and 61-ft. telescope with which he 
is going to photograph the corona, exposing 
plates 40 in. square for 24 minutes, being 
led to expect detail right up to the edge of 
these plates. For the shorter exposures he 
will be content to use smaller plates 30 in. 
square and 17 in. square. Professor Abbot 
and Mr. Draper, from the Smithsonian Insti- 
tution, come with this party and find a room 
in the fort that will serve admirably for their 
bolometric apparatus. Dr. Humphrys will 
probably take spectrographic apparatus to 


Fort de Kock not far from the northern 


edge of the moon’s shadow. Mr. Jewell 
brings out a battery of gratings of unusual 
size, both plane and concave, and will use 
films 36 in. long and 24 in. wide in getting 
extended spectra of the chromosphere and 
corona, special attention being given to the 
ultra-violet region of the spectrum. Pro- 
fessor Skinner, who is in charge of the 
whole party, has also brought large cameras, 
which will be used in a search for an intra- 
mercurial planet. 

Mr. Perrine, from the Lick Observatory, 
has established his camp on the race-course 
at Padang, and is setting up a 40-ft. tele- 
scope to point direct at thesun. He also 
has four 12-ft. cameras to be mounted on one 
axis and used in a search for Vulcan ; in 
this research 12 plates, 17 in. by 14 in., will 
be exposed, covering a wide range on either 
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side of the sun, duplicate plates of each 
region being taken. He has also two spec- 
troscopes, each with a single prism and with 
polarizing apparatus, for special study of the 
coronal light. 

Members of the party from the Massa- 
chusetts Institute of Technology have found 
a good site near Sawah Loento, and are 
setting up in addition to their eclipse 
intruments, a number of geodetic instru- 
ments, among others a short-period pendu- 
lum. They also havea program of observa- 
tions with magnetometers in continuation 
of their work in last year’s eclipse, in which 
definite movements were detected in the 
magnets at the moment of totality. 

The Japanese party, including Professors 
Shin Hiroyama and Seiji Hirayama, of 
Tokio, and five Japanese assistants, will 
probably find a station at Padang, as also 
will the parties from the Jesuit Colleges at 
Calcutta and Manila. We learn that a 
German expedition is to arrive on April 
28th, and that Count de la Baume Pluvinel 
will arrive on the same date and proceed to 
Solok. 

It is too early to speak of the chances of 
clear skies for the various parties, and at 
present it would seem that success is very 
precarious. It is fortunate that totality 
occurs at midday; the sky is frequently 
clear then, though many fleeting clouds 
pass over the sun. Meanwhile, the prep- 
arations are being pressed forward with a 
good will by observers and resident author- 
ities alike. 


SILAS W. HOLMAN. 

Sizras Wuitcomsp Hoitman was born at 
Harvard, Massachusetts, Jan. 20, 1856, and 
graduated from the Massachusetts Institute 
of Technology in 1876, having made a 
specialty of the study of physics through- 
out his course. He was thereupon appointed 
to a position as assistant in the physical 
laboratory of that institution, but on ac- 
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count of illness did not enter upon his 
duties until a year later. Continuing in 
the service of the Institute, he was pro- 
moted to more advanced positions and was 
made professor of physics in 18938. Even 
at this date his health, never firm, had 
become much impaired, and a few years 
later it became necessary for him to relin- 
quish active work. In 1897 he was made 
emeritus professor of physics. He died 
April 1, 1900. : 

Professor Holman’s original contributions 
to science are of high merit and give evi- 
dence both of great skill in manipulation 
and of remarkably clear insight into the 
choice of methods for conducting a difficult 
investigation. 

The most important of his researches are 
those upon the viscosity of air and carbonic 
acid as affected by temperature, which 
were published in the Proceedings of the 
American Academy of Arts and Sciences 
in 1876 and 1885, the first of which 
was based upon his graduating thesis at 
the Institute of Technology. These con- 
tain by far the most complete study of this 
difficult subject which had been made up 
to their date, and the results are still of 
standard value. Indeed, within the past 
few years, they have played an important 
part in the advancement of the kinetic 
theory of gases. 

In the same Proceedings for 1886 is found 
a further noteworthy paper, written in con- 
junction with one of his pupils, upon the 
determination of fixed reference points for 
thermometric measurements at high tem- 
peratures in which several such points are 
established. — 

A number of years later, in 1895, appeared 
another group of papers, the last published 
by him, relating to the thermo-electric meas- 
urement of high temperatures, and a single 
paper upon calorimetry, which subjects had 
occupied much of his attention for some 
time previous. Of these, the one entitled 
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‘Thermo-electric Interpolation Formule’ 
is particularly valuable for its critique of 
the various methods of interpolation which 
have been employed in dealing with the 
results of high temperature observations, 
and that upon the ‘ Melting Points of Alu- 
minium, Silver, Gold, Copper and Plati- 
num,’ published in collaboration with his 
pupils, Messrs. Lawrence and Barr, con- 
tains what are undoubtedly the best meas- 
urements of the points of fusion of these 
metals that had been obtained at the time 
of their publication. A third paper con- 
tains a description of a novel method of 
calibrating the LeChatelier thermo-electric 
pyrometer, and the fourth a new method of 
applying the cooling correction in measure- 
ments of the heat of combustion. 

The papers of Professor Holman, thus far 
referred to, have all been published in the 
Proceedings of the American Academy. 
Several others of minor importance have 
appeared in different scientific journals. 
An extended critique upon thermometry of 
precision, presented at the Boston meeting 
of the American Association for the Ad- 
vancement of Science in 1880 unfortunately 
was never printed. 

Besides his published researches, Profess- 
or Holman was the author of several valu- 
able scientific works. The two volumes of 
‘ Physical Laboratory Notes,’ prepared for 
the use of his pupils in the Massachusetts 
Institute of Technology, embody the re- 
sults of many years of successful experi- 
ence in teaching and form an important 
contribution to the literature of the subject. 
They contain much original matter and ex- 
hibit a rare discrimination in the selection 
and comparison of the methods of measure- 
ment which are discussed. This is particu- 
larly the case with the volume relating to 
electrical measurement and testing. 

In 1892 he published a treatise upon 
‘The Discussion of the Precision of 
Measurements,’ the basis of which consisted 
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of the notes of lectures given to his classes. 
This volume, which is quite unique in its 
contents, contains in convenient form a 
very compendious and lucid consideration 
of the application of the principles of least 
squares to the theory of observations, the 
calculation of their precision and the choice 
of proportions in designing physical appa- 
ratus to be used for measurement. Its value 
as a text-book has been very great. 

The collection of four- and five-place log- 
arithmetic tables, prepared in 1896,embodies 
several features of marked originality, and 
is prefaced by a brief but exceedingly use- 
ful discussion of the fundamental princi- 
ples of computation which contains many 
useful suggestions for the economizing of 
labor. 

The last work written by Professor Hol- 
man, entitled, ‘ Matter, Energy, Force and 
Work,’ appeared in 1898 and is of a char- 
acter widely different from any of those 
which preceded it. It is a philosophical 
study of the fundamental concepts of mod- 
ern physics, in which the subject is ap- 
proached from the point of view that mat- 
ter and energy, rather than matter and 
force, are the primary entities with which 
physies, has to deal, and that matter itself 
may be dependent upon energy for its own 
existence. While not technical in its char- 
acter, and intended especially for the help 
of teachers not wholly familiar with modern 
views, it is distinguished throughout by 
great clearness and is a remarkable pres- 
entation of the newer modes of viewing 
the subjects which it considers. 

Valuable as are his scientific publica- 
tions, however, Professor Holman’s great 
work was that of a teacher of young men in 
the laboratory. From the beginning of his 
service as an assistant in the Rogers Labora- 
tory of Physics his influence was marked, 
and by his patient labors extending through 
many years, he brought the work which was 
under his charge to a high state of develop- 
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ment. He possessed great skill in the 
planning of apparatus and methods and 
remarkable judgment as to the processes 
best suited either for purposes of instruc- 
tion or for the securing of accurate scien- 
tific results. To the development of the 
Laboratory of Electrical Measurements in 
the Massachusetts Institute of Technology 
he gave for years his best endeavors, and 
to him is due the success of its work. He 
was also placed in charge of the newly in- 
stituted Laboratory of Heat Measurements, 
and though prevented by failing health 
from developing this as he would have 
chosen, he laid a solid foundation for those 
coming after him. 

Professor Holman was born a teacher, 
and never grew weary in his profession. 
_His personal relations with his pupils were 
very intimate. By that example which is 
better than the wisest precept, he impressed 
upon them the preeminent necessity of thor- 
oughness, accuracy and honesty in all the 
work which they might be called upon to 
perform, either as students or in profes- 
sional life. He is remembered by them 
with the most affectionate regard. 

Reference has already been made to the 
interference of ill-health with the prosecu- 
tion of the labors of Professor Holman. In 
fact, after reaching manhood he was never 
in good health, and during almost the 
whole of his active life as a teacher he 
struggled with a painful chronic disease, 
which gradually, though with some inter- 
missions, sapped his strength. His cheer- 
ful disposition and persistence in carrying 
on his work were such that none but those 
who knew him well were aware of the fact 
that it was only his indomitable courage 
which prevented him from yielding to his 
malady for some years before it finally over- 
came him. In the spring of 1890 he was 
obliged to discontinue work foratime. He 
spent the following year abroad and came 
home much improved in health; but the 
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relief was only temporary. In 1895 he 
finally gave up his work of instruction. 
For some years after this, however, though 
confined to his chair and at last even de- 
prived of his sight, he continued to labor 
diligently and published the tables of loga- 
rithms and the work on matter and energy 
mentioned above. His latest years were 
his best ones, and his whole life was a fine 
illustration of the manner in which a noble 
spirit may rise superior to circumstances 
and produce the best results under condi- 
tions to which an ordinary mind would ut- 


terly succumb. 
Cuas. R. Cross. 


SCIENTIFIC BOOKS. 

Botany—An Elementary Text for Schools. By L. 
H. Barney. New York, The Macmillan 
Company. 1901. 8vo. Pp. xvi-+- 356. Price, 
$1.10. 

Foundations of Botany. By JosrPH Y. BERGEN, 
A.M. 
School, Boston. 
Company. 1901. 
Price, $1.50. 
Within the past three or four months two 

notable text-books on high-school botany have 
appeared, the one from the ready pen of Pro- 
fessor Bailey, of Cornell-University, to whom 
we are already indebted for so many helpful 
and suggestive books on various phases of plant 
life, the other from Instructor Bergen, of one of 
the Boston High Schools, who also has the dis- 
tinction of having written acceptably in the 
preparation of an earlier, very useful, although 
much simpler, text-book for high-school stu- 
dents. 

The two books are quite different in both 
content and mode of treatment. Professor 
Bailey takes the quite extreme position that 
‘the schools and teachers are not ready for the 
text-book which presents the subject from the 
viewpoint of botanical science,’ and is par- 
ticularly opposed to the use of the compound 
microscope in high schools, as when he says: 
‘‘The pupil should come to the study of plants 
and animals with little more than his natural 
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and native powers. Study with the compound 
microscope is a specialization to be made when 
the pupil has had experience, and when his 
judgment and sense of relationship are trained.’’ 
A little later he says: ‘‘It is often said that the 
high-school pupil should begin the study of 
botany with the lowest and simplest forms of 
life. This is wrong. The microscope is not an 
introduction to nature.’’? We do not quite like 
the tone of non-approval in regard to science 
and specialists which is heard now and then in 
the author’s preface, as in the first sentence 
quoted, where botanical science is referred to, 
and in this, ‘‘A book may be ideal from the 
specialist’s point of view, and yet be of little 
use to the pupil and the school,’’ and, ‘‘ Every 
statement in an elementary text-book has two 
values—the teaching value and the scientific 
value,’ and, again, ‘‘ Education should train 
persons tolive, rather than to be scientists,” 
and still, again, ‘‘Hxpert specialists are so 
likely to go into mere details and to pursue 
particular subjects so far, when teaching be- 
ginners, as to miss the leading and emphatic 
points.’’ There is already too much of this 
feeling abroad in the land, as witness the recent 
discussions in Congress on matters of scientific 
importance, and there is no call for any one to 
increase it by discrediting any department of 
science or those who have devoted their lives 
to scientific work. Of course, we know that 
the author does not wish to be understood in 
this way, but his wording is unfortunate and 
will certainly be so understood by many people. 

It would be unfair to quote the foregoing 
sentences, with the wording of which at least 
we most emphatically do not agree, and refrain 
from some quotation of those in regard to which 
there will be no question, as for example, ‘‘In 
the secondary schools botany should be taught 
for the purpose of bringing the pupil closer to 
the things with which he lives, of widening his 
horizon, of intensifying his hold on life,’’ and, 
“Botany always should be taught by the ‘ lab- 
oratory method’: that is, the pupil should 
work out the subjects directly from the speci- 
mens themselves.’’ 

The book is divided into four parts under 
the titles of ‘The Plant Itself,’ of 195 pages ; 
“The Plant in its Environment,’ of 37 pages; 
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‘Histology, or the Minute Structure of Plants,’ 
of 42 pages, and ‘The Kinds of Plants,’ of 66 
pages. The first is almost entirely devoted to 
the gross anatomy and elementary physiology 
of seed plants, but 24 pages being given to the 
structure of algee, fungi, lichens, liverworts, 
mosses, ferns, horsetails and quillworts. The 
second part is ecological in a very elementary 
way, the treatment being well adapted to the 
needs of the pupils for which the book is de- 
signed. The third part, on the contrary, is quite 
severely technical, in spite of the author’s pref- 
atory remarks about the compound microscope, 
including such technical matters as fixing, im- 
bedding, sectioning with the microtome, staining 
and mounting, and even not excluding karyo- 
kinesis! Part LV. consists of a handy little man- 
ual about 300 selected species of ferns and seed 
plants. Throughout the book the illustrations, 
of which there are 500, are very pretty, many 
of them being ‘half-tone’ reproductions of 
photographs. 

We distinctly do not like the lists of ques- 
tions at the close of the chapters, each question 
matching an italic or heavy-type sentence in 
the text. These will certainly lead to grave 
abuses. On the other hand, there is much to 
commend inthe book. It is charmingly writ- 
ten by one who knows a great deal about 
plants, and who is desirous of having the young 
people know plants as he knows them. His 
enthusiasm will inspire many a pupil to take 
up the serious study of plants who otherwise 
might have passed them by had the subject 
been presented in a different way, especially 
where the teacher has little knowledge of bot- 
any. 

In Instructor Bergen’s book we have less 
divergence from the generally accepted prin- 
ciples in secondary botanical teaching. The 
author ‘has attempted to steera middle course 
between the advocates of the out-of-door school 
and of the histological school of botany-teach- 
ing.’ That he is not afraid of the scientific 
or technical aspects of botany is shown by the 
following quotations :—“‘ The latest authorities 
in the various departments of botany have been 
consulted on all doubtful points, and the at- 
tempt has been to make the book scientifically 
accurate throughout, yet not unduly difficult.’’ 
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* * * “The author has no sympathy with those 
who decry the use of apparatus in botany 
teaching in secondary schools and who would 
confine the work of their pupils mainly within 
the limits of what can be seen with the un- 
aided eye. If the compound microscope plainly 
reveals things shown only imperfectly by a 
magnifier and not at all with the naked eye, 
use the microscope. If iodine solution or 
other easily prepared reagents make evident 
the existence of structures or substances not to 
be detected without them, then use the re- 
agents.’”? * * * ‘* When the university pro- 
fessor tells the teacher that he ought not to em- 
ploy the ordinary appliances of elementary 
biological investigation in the school laboratory 


because the pupils cannot intelligently use _ 


them, the teacher is forced to reply that the 
professor himself cannot intelligently discuss 
a subject of which he has no personal knowl- 
edge.’”’ Itis evident from the foregoing that 
the two authors approach the task of outlining 
the work for the pupil in the secondary schools 
with very different ideas as to what may be 
and should be done. 

The book contains three parts, viz., ‘Struc- 
ture, Function and Classification of Plants,’ 
‘Ecology, or Relations of Plants to the World 
about Them,’ ‘Key and Flora.’ The first part 
begins with the seed and its germination, fol- 
lowed by chapters on the movements, develop- 
ment and morphology of the seedling, roots, 
stems, buds, leaves, flowers and fruits. In all 
this there are many physiological experiments, 
as well as much work with the compound 
microscope, one short chapter on protoplasm 
and its properties being interpolated. We have 
illustrated here, also, the usual exaggerated 
emphasis too'commonly given to the flowering 
plants, which have 235 pages given to them as 
against but 63 pages for the slime moulds, bac- 
teria, fresh-water and marine alge, fungi, 
lichens, bryophytes, ferns and their allies. 
The second part is ecological, and follows the 
usual German treatment of this subject. It 
contains much interesting information, and 
pretty and suggestive pictures, but we do not 
look for much scientific training from the 
pupil’s study of these chapters. At best the 
pupil will obtain but a very general and vague 
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notion of the many things referred to here. 
Some serious errors mar this portion of the 
book, as in the treatment of ‘plant formations ’ 
and ‘prairies’ on page 310. 

The ‘Flora’ is much like most other man- 
uals for beginners, which are made easy by the 
device of omitting certain families, which among 
teachers.are reputed to be quite too difficult for 
the young student. It includes seed plants only. 

CHARLES E. BESSEY. 

THE UNIVERSITY OF NEBRASKA. 


Text-Book of the Embryology of Invertebrates. By 
Dr. BH. KorscHELT and Dr. K. HEIDER. 
Translated from the German by MATILDA 
BERNARD. Revised and edited with addi- 
tional notes by MArtrin F. WooDwWwaArD. 
Vol. IY., Amphineura Lamellibranchia, 
Solenoconcha, Gastropoda Cephalopoda, 
Tunicata, Cephalochorda. London, Swan, 
Sonnenschein & Co., Ltd.; New York, The 
Macmillan Co. 1900. 18s. 

This is the concluding volume of the some- 
what tardy translation of Korschelt and 
Heider’s standard ‘Lehrbuch der vergleich- 
enden Entwicklungsgeschichte der wirbellosen 
Thiere’ 1898. As the editor notes in the pref- 
ace, invertebrate embryology has made im- 
mense advances during the last eight years; 
thus a mere translation of the thorough and 
scholarly German work would fail to give an 
adequate account of the present state of knowl- 
edge. The translation itself by Matilda Ber- 
nard is a very faithful rendering into good 
English of the original. But the separation 
of the offices of translator and editor has 
necessarily limited the revision largely to 
numerous footnotes and some interpolations. 
This has the decided defect of preserving con- 
spicuously all that later researches have shown 
to be errors in the original German edition, 
and of relegating the corrections to subordinate 
paragraphs or footnotes in small type easily 
overlooked by the average student. Thus, to 
take but a single example, the account of the 
cleavage of the lamellibranch ovum in the 
original has been shown to be incorrect, and it 
is illustrated by diagrams that faithfully and 
forcibly confirm the error. Yet both are given 
literally in the translation, and it would re- 
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quire one already versed in the literature to 
extract the truth from the footnote revision. 
Even, however, if the student succeeds in this, 
he will soon be confused by the plain unre- 
vised statement on p. 106 that the course of 
cleavage is different in lamellibranchs and 
gastropods, whereas the recent work has 
demonstrated a fundamental similarity. It is 
also to be regretted that the editor should, ap- 
parently, have felt unable to replace some of 
the older figures with more accurate recent 
ones; not a single figure from the newer 
works is introduced. 

A feature of the revision that will be heartily 
welcomed is the appendices to the lists of litera- 
ture, in which the works published since 1893 
are included. An important omission from 
the usually full and accurate lists is that of 
Heath’s valuable paper on Ischnochiton, the 
more noticeable from the scantiness of the 
literature of the embryology of the Amphi- 
neura. 

Misprints are not common, but it is rather a 
serious one that credits Hatschek’s figures 
of the cleavage of Amphioxus given on p. 5387, 
to Salensky. The present writer finds his 
initials once F. K. and again F. H., which 
arouses the suspicion that others also may 
have ground for complaint. 

Take it all in all, the book is a good trans- 
lation of the standard work on the subject, and 
the revision will at least suffice to guide the 
serious student tothe more recent literature. 

195 JR, ID, 


The Play of Man. By KARL GRoos. Translated 
by ExizABETH L. BALDWIN, with a preface 
by J. MARK BALDWIN. New York, Appleton 
& Co, 1901. Pp, 412. Price, $1.50. 

This is not a drama, as the ambiguous title 
might signify, but a scientific treatise on sport 
and pastime, the performance of life’s activities 
not for serious purposes, but for the solitary or 
cooperative pleasure in them. The author in- 
cludes in his term the playful activity of the 
sensory apparatus in feeling, temperature, taste, 
smell, hearing and sight; the playful use of the 
motor apparatus, and the playful use of the 
higher mental powers. His second order of 
play is socionomic, that is, it takes two or more 
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to fight, play chess, torment, haze, court, coop- 
erate in diversion. The facts and results of 
over play and diseased play are not neglected. 

Part III. is devoted to theoretical explana- 
tion of sport, the author finding its groundwork 
in the following: 

1. The discharge of superabundant vigor— 
the physiological cause. 

2. Activities of ancestors wrought in their 
children in the form of hereditary predisposi- 
tions—the biological cause. 

3. Pleasurableness and freedom from purpose 
—the psychological cause. 

4, The enjoyment of imitating what produces 
agreeable or intense feelings—the esthetic 
cause. 

5. The strengthening of the social tié—the 
sociological cause. 

The closing pages are devoted to the relation 
of play to pedagogics. We have only space to 
quote one sentence, ‘‘ At school one should 
learn to work, and he who does everything play- 
fully will always remain a child.’’ The reader 
will find throughout the work a becoming mod- 
esty in view of a new science, and a goodly por- 
tion of playfulness to relieve the monotony of 


dull classification. 
@, 40, Wil, 


Text-book of Inorganic Chemistry. By Victor 
von RicHTER. Edited by Prorrssor H. 
KLINGER, University of Konigsberg. Author- 
ized translation by EDGAR F. Smiru, Pro- 
fessor of Chemistry in the University of 
Pennsylvania, assisted by WALTER T. TaG- 
GART, Instiuctor in Chemistry, Fifth Amer- 
ican from the tenth German edition. Care- 
fully revised and corrected. With sixty-eight 
engravings on wood and colored lithographic 
plate of spectra. Philadelphia, P. Blakis- 
ton’s Sons & Co. 1900. Pp. 430. $1.75. 
The continued popularity of this book is 

shown by the frequent editions; in this edi- 

tion, notices on liquid air, the new gases in the 
atmosphere, and ten pages of physical chem- 
istry introduced into the chapter on metals, 
indicate careful revision, and a desire to bring 
the book up to date, without changing its gen- 
eral character. The characteristic of von 
Richter’s book is the great amount of condensed 
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information which it contains compared with 
other books of its size; indeed, it might be 
criticized as giving too much for a text-book 
for beginners, too little for advanced students ; 
yet as this has always been the characteristic 
of the book through the different editions, the 
popularity of the work may be held to answer 
such criticism. 
E. RENOUF. 
BOOKS RECEIVED. 
Water Filtration Works. JAMES H. FUERTES. New 
York, John Wiley &Sons. 1901. Pp. xviii 283. 
Legons sur les séries divergentes. EMILE BorEL. Paris, 
Gauthier-Villars. 1901. Pp. 183. 4 fr. 50 cts. 
Essai sur les fondements de la geometrie. A. W. RUS- 
SELL. Translated into French byALBERT CADENAT. 
Paris, Gauthier-Villars. 1901. Pp.x-+274. 9 fr. 
Moteurs synchrones a courants alternatifs. A. BLONDEL. 
Paris, Gauthier-Villars. 1901. Pp. 241. 3 fr. 


~The Sea-beach at Ebb-tide. A. F. ARNOLD. New 


York, The Century Co. 1901. Pp.x+ 490. $2.40. 


SCIENTIFIC JOURNALS AND ARTICLES. 

The Journal of Comparative Neurology for April 
opens with two articles from the Neurological 
Laboratory of the University of Chicago, by 
Shinkishi Hatai. The first on ‘ The Finer Struc- 
ture of the Spinal Ganglion Cells in the White 
Rat,’ describes and figures two varieties of 
spinal ganglion cells and considers the smaller 
variety, the chromophilic cells of Nissl, to be 
an immature stage in the development of the 
larger variety. In the second paper, ‘On the 
Presence of the Centrosome in Certain Nerve 
Cells of the White Rat,’ the centrosome is de- 
scribed in nerve cells of new-born rats from the 
following localities: great pyramids of the cer- 
ebral cortex, Purkinje’s cells, nucleus denta- 
tus, ventral horn of spinal cord and spinal 
ganglion cells. The centrosomes were less 
easily demonstrated in the adult and were not 
found at all in some of these localities. Earl 
EH. Ramsey, of Indiana University, describes 
‘The Optic Lobes and Optic Tracts of Am- 
blyopsis speleus DeKay,’ a blind fish from the 
limestone caves of the Ohio Valley in which 
the eye and optic nerve are almost wholly de- 
generate. The optic lobes of the brain are 
greatly shrunken, the optic tracts and all parts 
of the optic tectum directly related to them are 
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entirely wanting and the remaining layers are 
generally reduced in thickness. G. H. Coghill, 
of Brown University, discusses ‘The Rami of 
the Fifth Nerve in Amphibia.’ In the course 
of an examination of the nerve components of 
Amblystoma, he clears up the morphology and 
homologies of the maxillary and ophthalmic 
branches of this Urodele and of the frog. Dr. 
Strong (Columbia University) presents a ‘ Pre- 
liminary Report upon a Case of Unilateral 
Atrophy of the Cerebellum,’ in which the left 
hemisphere of the cerebellum was almost com- 
pletely wanting. Finally, ‘A Bibliography of 
the Literature on the Organ and Sense of Smell’ 
is given by Dr. H. Heath Bawden, of the Uni- 
versity of Iowa. This list contains 885 titles, 
including anatomical, physiological and psy- 
chological subjects. 


The Popular Science Monthly for May begins 
with an account of ‘The Carnegie Museum,’ by 
W. J. Holland. Frederick A. Cook describes 
‘The Aurora Australis,’ as observed from the 
Belgica, with illustrations showing some of 
the many forms assumed by this interesting 
phenomenon, and we have the first instalment of 
a paper on the ‘ Progress and Tendency of Me- 
chanical Engineering during the Nineteenth . 
Century,’ by Robert H. Thurston. An article 
on ‘Primitive Color Vision,’ by W. H. R. Rivers, 
gives a very good résumé of the evidence on 
which is based the deduction that color vision 
has been a comparatively recent acquirement of 
the human race, and the fifth portion of ‘A 
Study of British Genius,’ by Havelock Ellis, is 
devoted to childhood and youth. Under the 
title ‘The Frog as Parent,’ E. A. Andrews gives 
an interesting account of some of the curious 
breeding habits to be found among the frogs. 
In ‘Recent Physiology,’ G. N. Stewart tells of 
some of the lines of modern investigation and 
their results. The final paper, by David Starr 
Jordan, on ‘ The Blood of the Nation,’ isa study 
of the decay of race through the survival of the 
unfit. 

The Plant Woyld for April contains the follow- 
ing articles: ‘Hints on Herborizine,’ by A. H. 
Curtise; ‘Notes on the Flora about Nome City,’ 
by J. B. Flett; ‘The Native Oak Groves of 
Iowa,’ by T. J. and M. F. L. Fitzpatrick, be- 
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sides brief articles, including a note on a fossil 
flower related to Hydrangea. Thesupplement, 
devoted to ‘The Families of Flowering Plants,’ 
by Charles Louis Pollard, treats of the Sarrace- 
niales and Rosales. 

AN editorial article in the Observatory accuses 
the Astrophysical Journal of reprinting without 
credit an article on the ‘Siderostat’ by M. 
Cornu. As the Bulletin astronomique, in which 
the French copy of the article appeared, was 
published in February, 1901, and the number 
of the Astrophysical Journal in March, 1901, 
the editor of the Observatory must appreciate 
the promptness of American methods. As a 
matter of fact important European articles on 
astrophysics are published by the authors simul- 
taneously in the Astrophysical Journal. This 
makes the concluding sentence in the editorial 
in the Observatory interesting : ‘‘ they print the 
same paper in several journals, so that it may 
be widely read, whereas in Hurope we have 
made it a point not to reprint.’’ 


SOCIETIES AND ACADEMIES. 


SECTION OF ANTHROPOLOGY AND PSYCHOLOGY 
OF THE NEW YORK ACADEMY OF SCIENCES. 


A REGULAR meeting of the Section was held 
on April 22d, with Professor Farrand in the 
chair. Professor Eberhardt Fraas, of Stuttgart, 
a corresponding member of the Academy, was 
introduced by Professor Osborn, and briefly ad- 
dressed the meeting. 

Mr, A. L. Kroeber presented some ‘ Notes on 
the Arapahoe Indians.’ In this paper the social 
and ceremonial organization of these Indians 
was compared with that of other Plains Indians. 
On superficial examination various tribes ap- 
pear to be organized according to identical 
principles, but fuller knowledge generally re- 
veals differences among the similarities. From 
this it was concluded that such terms as gens, 
band, age-fraternity and dance-society have no 
stable or exact meaning and hence little de- 
scriptive value, detailed information being the 
great desideratum. : 

Professor C. H. Judd reported an experi- 
mental study on ‘Practice in Visual Percep- 
tion.’ It is a generally recognized fact that 
an illusion grows weaker as the observer be- 
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comes more familiar with it. A quantitative 
determination of the disappearance of the illu- 
sion seen in the Muller-Lyer figure was the sub- 
ject of the paper. ‘Two series of results were 
reported, one from an observer who looked for- 
ward to the disappearance of the illusion, the 
other from an observer who did not know that 
the illusion would disappear and did not dis- 
cover that it was disappearing. In both cases 
the illusion disappeared in about 1,000 obserya- 
tions. The curves of practice differ in form and 
show many details of effects of pauses. In the 
case of the first observer the effects of the prac- 
tice gained in the first series was easily marked 
in all the additional series which were per- 
formed with other figures and with other posi- 
tions of the first figure. In the case of the 
second observer the effect of the practice was 
in some cases positive, but in one case it was so 
decidedly negative that it exaggerated the illu- 
sion and prevented any disappearance of it 
through a series of 1,500 observations. 
Professor EH. L. Thorndike, in a paper dis- 
cussing the ‘Origin of Human Intellect,’ pro- 
posed as a working hypothesis that the devel- 
opment of ideation and rational thinking in the 
human species was but an extension of the 
typical animal form of intellect. He defended 
this hypothesis by showing that mere increase 
in the number, delicacy and complexity of as- 
sociations between sense-impressions and im- 
pulses might give concepts, feelings of relation- 
ship and association by similarity as secondary 
results, that in the human infant this seemed 
to occur and that down through the vertebrate 
phylum a clear evolution of the associative 
processes along these lines could be traced. 
The last report of the evening was by Dr. R. 
S. Woodworth, on the ‘ Voluntary Control of 
the Force of Movement.’ By recording simul- 
taneously the force of a blow struck by. the 
hand and the extent of the movement prelimi- 
nary to the blow, it is possible to see how far 
the force is dependent on the extent. The re- 
sults showed a certain degree of correlation be- 
tween the two, but comparatively a slight de- 
gree. The inference was that the force of the 
movement was only partially and loosely de- 
pendent on the extent, and that the control and 
perception of the force of a movement were in 
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some measure a direct and independent func- 
tion. 
R. 8: WooDWoRTH, 


Secretary. 


SECTION OF BIOLOGY OF THE NEW YORK ACAD- 
‘ EMY OF SCIENCES. 


A REGULAR meeting of the Section was held 
on April 8th, Mr. M. A. Bigelow presiding. 
The following program was offered : 

E. B. Wilson: ‘The History of the Centrosomes in 
Artificial Parthenogenesis, and its Relation to the 
Phenomena of Normal Fertilization.’ 

F. S. Lee: ‘Some Observations on Rigor Mortis.’ 

In continuation of his communication given 
at the December meeting, Professor E. B. Wil- 
son presented the results of further studies on 
the development of the unfertilized eggs of 
Toxopneustes when treated by Loeb’s magne- 
sium chloride method. The principal points 
considered were the origin and history of the 
centrosomes and the general relation of the 
phenomena to those occurring in normal fertili- 
zation. Evidence was brought forward that 
the cleavage centrosomes of the primary divi- 
sion figure arise by the division of a single 
primary centrosome that is formed outside, but 
immediately upon, the nuclear membrane. 
As regards the chromatic transformation of the 
nucleus, two types of chromosome formation 
were described. In both cases a large nucleo- 
lus is formed, which attains a much greater 
size than in the fertilized eggs. In one type 
this nucleolus remains a plasmosome, or true 
nucleolus, which fades away at the time of 
division, the chromosomes arising nearly in the 
usual manner from the chromatin network. 
In the second type, the entire chromatic con- 
tent of the nucleus is gradually accumulated 
in the nucleolus, which thus forms a chromatin- 
nucleolus, from which the chromosomes are aft- 
erwards derived nearly in the same manner as 
in Spirogyra. In regard to the accessory asters, 
or cytasters, it was shown that they contain 
central bodies often indistinguishable in sec- 
tions from the centrosome of the nuclear fig- 
ure, though in many cases less well devel- 
oped. Sections demonstrate that the division 
of the cytastersis preceded by division of 
the central body, which draws out to form a 
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central spindle in a manner similar to that de- 
scribed by MacFarland in the eggs of gastero- 
pods. This fact, taken in connection with the 
physiological activities of the cytasters, seems 
to remove every doubt regarding the identifi- 
cation of the central bodies as true centrosomes. 
In comparing the phenomena in the magnesium 
eggs with those of normal fertilization, it was 
pointed out that the formation of accessory 
asters at the time of fertilization or cell-divi- 
sion is a widespread phenomenon. In normal 
fertilization or division, the accessory asters 
are of very transient character. In the mag- 
nesium eggs they attain a much greater devel- 
opment both structurally and functionally, 
but they are probably to be regarded as differ- 
ing only in degree from those which appear 
during the normal process. In all cases, their 
disappearance is probably due to a concentra- 
tion of the protoplasmic activities about the 
more active centers, connected with the nu- 
cleus, which alone survive to perform the nor- 
mal functions of division. Evidence was ad- 
duced that the nuclear transformation oceurring 
in normal fertilization is not primarily due to 
the union of the sperm-nucleus, or sperm-cen- 
trosome with the egg-nucleus, but to a general 
stimulus of the ovum effected by the entrance 
of the spermatozoon. Apart from the different 
character of the stimulus, this transformation 
of the egg-nucleus does not differ essentially 
from that taking place in the magnesium eggs. 
This is proved by the fact that in etherized 
eggs the egg-nucleus may undergo the karyo- 
kinetic transformation without union with the 
sperm-nucleus or centrosome —an observation 
which agrees with the much earlier results of 
O. and R. Hertwig on eggs treated with chloral 
hydrate. In normal fertilization this activity 
of the egg-nucleus is modified through its 
union with an active individualized sperm- 
centrosome, the presence of which inhibits the 
formation of an egg-centrosome such as occurs 
in the magnesium eggs. 

Professor F. 8. Lee stated that rigor mortis 
is characterized by a shortening of the muscles 
of the body, accompanied by a coagulation of 
the contents of the muscle cells. The nature 
of the phenomenon is disputed. Hermann has 
long insisted that it is analogous to muscular 
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contraction and is the final vital act of the 
dying muscle cell. In connection with his 
studies of muscle fatigue, the author, with Mr. 
C. C. Harrold, has made some observations on 
cat’s muscle, which seem to contradict Her- 
mann’s conclusion. Fasting, which is char- 
acterized especially by a diminution of the free 
carbohydrates in muscle, hastens the on-com- 
ing of rigor mortis. The administration of the 
peculiar drug, phlorhizin, which eliminates both 
the free and the combined carbohydrates, has a 
similar but much more pronounced effect. On 
the other hand, the ingestion of grape-sugar by a 
phlorhizinized animal delays rigor. Hence the 
conclusion seems justified that the absence of 
carbohydrates is favorable, and their presence 
unfavorable, to the development of rigor mortis. 
As regards the ability of the muscle to contract, 
carbohydrates have exactly the opposite effect, 
their absence being unfavorable and their pres- 
ence favorable. Hence, in this respect, con- 
traction and rigor mortis are not analogous 


processes. 
Henry E. CRAMPTON, 


Secretary. 


SECTION OF ASTRONOMY, PHYSICS AND CHEM- 
ISTRY OF THE NEW YORK ACADEMY 
OF SCIENCES. 


THE section met on May 6th, at 8:15 P. M. 
The first paper of the evening was by Mr. C. 
B. Warring, entitled ‘What Theology owes to 
Modern Science.’ The paper was a very inter- 
esting interpretation of the Mosaic cosmogony 
in the light of modern scientific theories. The 
author defended the thesis that the order of 
events given in the cosmogony of Genesis did 
not necessarily contradict the order assumed 
by modern science. The paper was followed 
by a very interesting discussion. 

The second paper of the evening, ‘ A Differ- 
ential Astatic Magnetometer, suggested by Pro- 
fessor Rood,’ was read by Mr. C. C. Trow- 
bridge. The essential part of the instrument 
described is the suspension system, which con- 
sists of two groups of small magnets, set 23 cm. 
apart, rigidly connected by a fine glass fiber. 
The system is suspended by a single raw silk 
fibre 10 cm. long. By making the polarity of 
the two groups of magnets opposite, a system 
that is approximately astatic is obtained. 
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The object of the arrangement employed is 
partly to annul the effects of distant magnetic 
disturbing influences, such as those that arise 
from trolley car motors, etc., and partly to ob- 
tain a sensitive system that will act on the 
differential principle. 

A magnet placed within a meter of the instru- 
ment and outside of the neutral plane between 
the two groups of magnets acts strongly on the 
nearest group, producing a deflection of the 
system. 

The instrument was used in relative determi- 
nations of magnetic moments. 

Mr. Trowbridge also gave a preliminary note 
on some experiments conducted by him on the 
influence of liquid air temperatures on the 
magnetization of steel and iron. 

Magnets made from Crescent Co. and Shef- 
field magnet steels were chiefly tested. 

The magnetic moment of bars magnetized at 
—186°C. and at 20°C. were found to be approxi- 
mately the same, other conditions being equal. 
This was found to be true for both the steels 
mentioned. : 

Three Crescent steel bars magnetized at 
—186°C. were found to lose 38, 30.6, and 30.2, 
per cent. of magnetism when warmed to 20°C. 
A bar of this steel magnetized at 20°C. lost 
9.5 per cent. of magnetism when cooled to 
—186°C. 

These magnets after 9 days of approximately 
constant temperature at 20°C. were found to 
have further lost 6.1, 5.7, 8, and 12 per cent. of 
magnetism respectively. 

Two bars made from Sheffield tungsten steel 
magnetized at —186°C. lost 12.2 and 15.7 per 
cent. magnetism when warmed to 20°C. 

One bar of this steel magnetized at 20°C. 
lost 6.5 per cent. when cooled to —186°C. 

A bar of Stubbs tool steel magnetized at 20°C. 
changed in magnetic moment, when cooled and 
heated between —186°C. and 20°C., as follows : 
at —186°m. —12.7; at 20° —30.5; at —185°, 
+ 18 per cent. 

Mr. Trowbridge stated that results similar 
to that found in the experiment with Stubbs 
steel have already been obtained by Professor 
Dewar. 

F. L. TUFTS, 


Secretary. 
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TORREY BOTANICAL CLUB. 


AT the meeting of the Club on March 10th, 
Dr. Marshall A. Howe discussed ‘The Algal 
Genera Acetabularia and Acicularia’ in the light 
of specimens recently collected by him in the 
Bermudas. One of the specimens he had iden- 
tified as Acetabularia Schenckii Mobius by com- 
parison with type material from Brazil. Since 
its original collection in Brazil the species has 
been found, according to Count Solms-Laubach, 
on the island of Curagoa, off the Venezuelan 
coast, and also in Guadaloupe, but its occur- 
rence now in Bermuda, about a thousand miles 
further north, is a point of some interest. The 
aplanospores in this species surround them- 
selves each with a thick calcareous shell and 
these shells adhere so that on the decay of the 
sporangium wall the spores are left in a single 
coherent mass. On this ground, Solms-Laubach 
refers Acetabularia Schenckii to the fossil genus 
Acicularia, hailing it as the only known living 
species. The generic separation from Acetabu- 
laria was thought by Dr. Howe to be defensible, 
but doubt was expressed as to the nature of 
Acicularia pavantina, the fragmentary fossil on 
which the genus Acicularia was established. 
Efforts are now being made to secure this Aci- 
cularia type for examination. With the aid of 
material preserved in formalin, stages in the 
development of the disk of both Acicularia 
Schenckit and Acetabularia crenulata were fol- 
lowed out which have been observed hitherto 
only in Acetabularia mediterranea and more 
completely in some respects than have been 
recorded for this species. This complete series 
of developmental stages of the disk seems to 
confirm, with much certainty, the morpho- 
logical explanation of the disk put forward by 
Solms-Laubach in 1895. The disk as a whole is 
evidently not a complex aggregate of primary 
“leaf-whorls’ or primary whorls of sterile 
branches, as is taught by Wille in ‘Die natiir- 
lichen Pflanzenfamilien’ and by others, but is to 
be homologized with a single primary whorl of 
sterile branches, as has been suggested some- 
what tentatively by Count Solms-Laubach. 
A point of some biological interest is found 
in connection with the aplanospores of Acicu- 
laria Schenckii, the walls of which are provided 
with a circular lid or operculum to permit the 
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escape of the zoogametes. As the spores lie 
embedded in the calcareous massula the lid is 
always turned toward its surface and is but 
slightly, or not at all, incrusted withlime. It is 
expected that Dr. Howe’s paper will be pub- 
lished in full in an early number of the Bul- 
letin. 

The second paper, by Mrs. HE. G. Britton and 
Miss Alexandrina Taylor, was on the life-history 
of Schizaea pusilla, Lygodium palmatum and Vit- 
taria lineata. living and pressed specimens 
were shown of all three; also microscopic 
preparations and drawings illustrating the 
gametophyte from the spore to the sporophyte 
in the various stages of development. For 
Schizaea pusilla the exhibit of the life-history 
was very complete, and the descriptions and 
plates have already been published in the Bul- 
letin of the Torrey Botanical Club for January, 
1901. In Lygodium palmatum the development 
has been slow. During the winter, in the 
laboratory, the spores have germinated and 
formed an irregular protonemal growth, finally 
perfecting their normal prothallia, which are 
spatulate and bifurcated at apex. Thus far no 
antheridia or archegonia have béen found. Of 
Vittaria lineata, fresh material was received 
from St. Augustine, Florida, early in February 
and a complete series of slides and drawings 
secured, showing a much branched thallus, 
bearing gemmee at the extremities, as described 
by Goebel in certain East Indian species. The 
gemme were found bearing antheridia, radicles 
and young prothallia, evidently serving the 
double purpose of a sexual reproduction and 
cross-fertilization. The sporophyte in its young 
stages was also studied and the structure. 
and venation worked out. Pressed specimens, 
named Vittaria lineata, were shown from the 
herbarium of Columbia University, which had 
been compared with Fee’s monograph of the 
genus. Many of these were found to be incor- 
rectly named as a comparison of the spores, 
sporangia and bracts at the base of the leaf 
proved. 

Professor Underwood commented on the Lin- 
nean treatment of the Vittarias, and their sub- 
sequent mutations. ; 

Professor Millspaugh, of the Field Columbian 
Museum, Chicago, spoke briefly on the results 
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of a recent trip to the West Indies for the pur- 
pose of studying the economic fruits of the 
tropics. 
D. T. MAacDouGAt, 
Secretary pro tem. 


DISCUSSION AND CORRESPONDENCE. 
BIBLIOGRAPHY OF GEODESY. 


To THE EpiTor OF SCIENCE: In the Report 
of the United States Coast and Geodetic Sur- 
vey for 1887 there was published a _ Bibli- 
ography of Geodesy. Since the date named 
so many important contributions have been 
made to the literature of this subject that 
during the last meeting of the International 
Geodetic Association a resolution was passed 
requesting the undersigned to prepare a new 
edition of the Bibliography. 

This work is now well under way, and every 
possible effort will be made towards making it 
complete. This desirable end can be attained 
only with the assistance of those authors who 
are good enough to send as soon as possible 
titles of their publications to the address given 
below. 

As in the first edition, it is proposed to in- 
clude all papers, books and reviews, pertaining 
to geodesy, least squares, figure of the earth, 
density of the earth and gravity determina- 
tions, including theoretical discussions of the 
pendulum. 

In complying with this request, authors 
should give: : 

1. Full name. 

2. Complete title. 

a. If book, give size, number of pages in 
preface and in body of book, number of plates 
and illustrations, date and place of publication. 

b. If in a serial publication, give name of 
publication, volume, and year and pages occu- 
pied by the contribution. 

c. Ifareview, state the title of work reviewed. 

In case the work has been reviewed, give 
name of reviewer and where the review may 
be found. 

If preferred, in order to insure harmony in 
the form of making out the titles, publications 
may be sent to the undersigned. The Interna- 
tional Exchange Service of the Smithsonian 
Institution has graciously consented to transmit 
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such works as may be forwarded with the object 
named in view. They should be sent in my 
name to the Smithsonian Institution,eWashing- — 
ton, D. C. 

By giving this their early attention, author 
will confer a favor upon the compiler and upon 
those who may find it necessary to consult the 


work when published. 
J. H. Gore. 
COLUMBIAN UNIVERSITY, 
WASHINGTON, D. C. 


SHORTER ARTICLES. 
NOTE ON THE WESTERN TERTIARY. 


THE recently published discussion on ‘The 
Freshwater Tertiary Formations of the Rocky 
Mountain Region,’ * by Professor W. M. Davis, 
in which he indicates published evidence to 
prove those supposed lacustrine deposits not to 
have deposited in large lakes, but rather in re- 
gions of lakes and rivers, explains well the 
Eocene deposits which I have seen in north- 
western Wyoming in the Bighorn basin. This 
region was visited by a party from the Uni- 
versity of Minnesota in the summer of 1899. 

The Eocene badlands there show an extent 
of horizontal strata which, when viewed as it is 
exposed for miles around one, does suggest at 
once a large filled lake basin. But there is a 
rapid alternation of clay and sand strata, and 
the several diverse kinds observed recur so un- 
equally, and yet often so monotonously that the 
theory of a large permanent lake does not 
suffice to explain the phenomena. In fact while 
exploring for fossils I had the impression that 
we were not beyond the supposed lake’s mar- 
ginal zone, even when 40 miles or more from 
the formational boundary, and came finally to 
believe that this freshwater Tertiary might be 
different from others of the West. Professor 
Davis’s argument now convinces me that it is 
not. 

In order to find fossils rapidly one had to 
search out what we called rivers and bogs. 
The former are shallow trough-shaped beds of 
sand occurring either as intercalated masses or 
as thickened parts of a regular stratum. The 
bogs occurred here and there, more or less 


* Proceedings Am. Acad. Arts and Sci., Vol. XXXV., 
p. 345. 


May 31, 1901.] 


clearly indicated by color and by small rough 
clay-iron residuum when weathered. Fossils 
occurred most frequently in those deposits and 
one became aware of their discontinuity when 
trying to follow them in search of their contents. 
The sand troughs or rivers yielded the whole 
bones, 7. e., vertebree with processes and even 
rarely whole skeletons. The bogs yielded frag- 
mentary bones. These were found to have 
been gnawed, asa rule, and the gnawing had 
been done also where they now lie in the 
strata. Legs were found bitten off at the 
knees, as if the animal had mired and its buried 
parts thus escaped being devoured. Also 
numerous fragments of, evidently, a single ani- 
mal would occur scattered about, the ends and 
thin parts of bones being gnawed off. For ex- 
ample, more than once a Coryphodon’s large 
tooth was found with the surface, including the 
enamel, chiseled off by some corrugated tooth, 
probably that of some Tillodont mammal. 
Plates of turtles’ plastron had likewise been 
nibbled all around their margins. In fact, 
worthless fragments composed the greater part 
of the fossils. 

When one had become skilled in detecting 
the differences between those pieces fractured 
before, and. those after, fossilization, many 
strange things began to be evident, such as 
fragments taken from the same stratum at 
some distance apart, proving to be those of one 
bone; and again fragments representing the 
same parts of several animals occurring in one 
spot, the other parts of all being absent. A lot 
of molar teeth and an odontoid process seem 
often to represent a head and neck. This all 
appeared to be incidental to the feasting that 
had preceded fossilization. 

That crocodiles and turtles may have done 
the gnawing in part was suggested by their 
fossil remains, but that the chiseling process 
was theirs could not be maintained. In some 
cases, maceration had left the bones shapeless 
or thickly encrusted with iron. 
maceration as well as the chiseling might well 
argue the subaerial deposition of the bones. 

I may mention also two geologically signif- 
icant phenomena which require close observa- 
tion tojdistinguish them, Original stratigraphic 
inequalities, amounting sometimes to local un- 
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conformability, might be passed unnoticed 
among the numerous similar looking inequali- 
ties due to unequal induration of the rock, the 
latter being intimately associated as to its cause 
with the physiographic changes now develop- 
ing. And the color banding may be both 
original stratigraphic and secondarily modified. 
I remember one fine example of a large trough 
filled with a series of clay and sand strata, seen 
at a distance on the left of the trail ascending 
Tatman’s butte to the Buffalo basin. But not 
having had time to examine it minutely, I 
scarcely dare assert that it might not be 
secondary cross-coloring. Close at hand one 
would not have noticed it, because the whole 
could not have been seen, and the slow thinning 
out of individual strata would be nothing un- 
usual. Expeditions into badlands for the pur- 
pose of collecting fossils can not well take 
time in one season to gather and verify occur- 
rences sufficient to prove the exact geologic 
nature of the deposit of part, much less the 
whole, of a basin, which, however, expeditions 
for that express purpose might do. 
FREDERICK W. SARDESON. 
UNIVERSITY OF MINNESOTA, 
April 6, 1901. 


AN UNUSUAL TYPE OF AURIFEROUS DEPOSIT. 


OnE of the most unique deposits of gold- 
bearing material which the writer has ever 
seen has been worked during the past three or 
four years at the King Solomon mine. It is 
situated near the summit of Cafion mountain, 
in the basin of the South Fork of Salmon river, 
in the southwestern part of Siskiyou county, 
California. 

The ore consisted of a body of semi-decom- 
posed country-rock, including micaceous schist, 
slate and greenstone, heavily stained with the 
oxides of iron and manganese and containing 
fine particles of free gold disseminated through 
it. The deposit had a length of about 500 feet, 
an average width of 60 feet and mainly a work- 
able depth of 50 feet, although a much narrower 
body of ore continues to greater depth. Min- 
ing operations have been conducted in several 
large open pits, beneath the floors of which have 
been excavated tunnels. The ore is shoveled 


_ from the loose crumbling slopes of the pits into 
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barrows, then wheeled and dumped through 
chutes in the floor, and hauled out of the tun- 
nels in cars. 

Along certain narrow streaks the ore was of 
good grade, carrying values as high as several 
hundred dollars to the ton ; but it has been the 
policy of the company to work the deposit on a 
large scale and in a cheap manner; hence, 
everything has been removed which contained 
sufficient gold to pay a small profit. In this 
way the average yield per ton of the ore was, 
during the first few years, brought down to $7 
and even $5 in gold and later this was further 
decreased to $3.50. From month to month 
the ore showed a remarkable uniformity in 
tenor, although but 40 to 70 tons were handled 
per day, and this was taken haphazard within 
the limits of what was determined to be the 
ore-body. 

Running through the center of the deposit, 
and parallel with its major axis, there was a 
narrow dike of white acid porphyry, such as is 
commonly associated with gold-bearing veins 
of this region, and the entire ore-body has fre- 
quently been reported as a mineralized dike. 
However, the acid dike is not ore, but is thrown 
away as waste. On both sides the ore-body 
extended away from it to a distance of 20 to 50 
feet and terminated irregularly in the mass of 
the decomposed rock, there being no well- 
marked walls or other evidences of common 
vein action. The grade of the ore was closely 
connected with the intensity of the iron stain 
and particularly with the quantity of brown 
manganese oxide present. 

At first thought, this large deposit of red, 
soft, decomposed rock carrying free gold was 
considered the upper or oxidized portion of a 
zone of impregnation of auriferous sulphides 
such as are rather common in this northwestern 
California region ; but a consultation with the 
superintendent of the mine, Mr. F. N. Fletcher, 


brought to light some facts which demonstrate | 


that it is certainly of an entirely different char- 
acter. It is unique among deposits of this 
country in the following two points: 

1. It is absolutely free from any traces of 
pyrites changed to limonite such as are always 
found in panning the surface portion of other 
veins. 
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2. It does not present any evidence of pass- 
ing in depth into a shear zone modified by 
solfataric action and impregnated with aurifer- 
ous sulphides. 

Upon first arrival at the mine, the writer 
was impressed by the marked resemblance in 
the tint and character of the deep red staining 
to those of certain accumulations of residual 
red clay found frequently in hollows in the 
surface of limestone formations, as, for in- 
stance, over the Galena limestone in the Mis- 
sissippi basin. This suggested an explanation 
for the origin of the deposit which was subse- 
quently worked out as follows: 

The site of the King Solomon mine, which is 
at present the top of a mountain ridge, was 
once the bottom of a rather deep, broad basin 
eroded by subaerial agencies from a series of 
quartzites, black slates and limestone. This 
series was intersected by numerous narrow 
branching dikes of greenstone. Evidence that 
a small amount (say a trace) of gold was a pri- 
mary constituent of this system of eruptives 
has been found in different parts of this country. 

The carbonated meteoric waters circulating 
laterally and downward beneath the slopes of 
the basin, dissolved gold out of these green- 
stone dikes and carried it, along with iron and 
manganese salts (derived from pyrites in the 
quartzites and slates), to the center of the basin, 
where, just beneath the surface, these minerals 
were precipitated as free gold, ferrous carbonate 
or hydrous ferric oxide and some salt of man- 
ganese, perhaps the last inits present form of 
oxide. Precipitation was probably due, as in 
the case of limonite and wad in bogs, to the de- 
creased circulation of the water at the center of 
the basin, and in part also to the water rising 
close to the surface and becoming subjected to 
the oxidizing influence of the atmosphere. 

Subsequently, through great erosion of the 
region, the water level was depressed in the 
strata, the basin no longer existed, and the 
limonitie deposit worked downward, penetrat- 
ing to unequal depths in different places. The 
porous schists and slaty rocks were deeply 
stained with the oxide and impregnated with 
gold, but the acid dike in the center of the de- 
posit was largely impervious to the solution 
and escaped heavy mineralization. 
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In short, the King Solomon ore-body has 
had a mode of formation roughly analogous 
with that of the limonite ore deposits of the 
Great Valley of the Appalachian region, and 
of the limestone regions of southern Missouri. 
Such accumulations of ferruginous matter as 
the result of deposition from waters of ordi- 
nary surface temperature, and circulating within 
several hundred feet of the surface of the earth, 
are of common occurrence in many parts of the 
world, and may be found in other sections of 
northwestern California, but they are not often 
auriferous to an appreciable extent. It is its 
gold contents which make this King Solomon 
deposit so remarkable. 

To the writer, the scientific interest of the 
preceding facts appears to be in their bearing 
on the question of the power of ordinary sub- 
surface waters to dissolve and redeposit gold 
under conditions not favorable to the produc- 
tion of iron pyrites. Weseem to have here a 
clear case where metallic gold has been put 
through the same process of solution, concen- 
tration and precipitation as has the staining 
material, the oxides of iron and manganese. 

Oscar H. HERSHEY. 

BERKELEY, CALIF., Jan. 20, 1901. 


CURRENT NOTES ON PHYSIOGRAPHY. 


TALLULAH GORGE, GEORGIA. 


THE studies of Hayes and Campbell on the 
southern Appalachians have made us familiar 
with the general features of a contested drain- 
age area in northeastern Georgia, where the 
headwaters of the Savannah (Tugaloo) river 
are capturing those of the Chattahoochee. Some 
further details of the changes thus effected are 
described in a brief essay on ‘the Geology of 
the Tallulah Gorge,’ by S. P. Jones (Amer. 

~Geol., XXVII., 1901, 67-75). The gorge is 
narrow, steep-sided, and over 500 feet deep; 
the river flows through it in a succession of 
cascades and rapids; it is evidently a young 
river course. The precise order of events in 
the development of the gorge does not appear 
to have been made out ; indeed the author here 
cited does not seem entirely convinced of the 
process of capture as an efficient cause for the 
new order of things. Yet it is certainly signifi- 
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cant that the gorge, unusual if not unique in 
sharpness of form among the southern Appa- 
lachians, should occur in immediate association 
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with a group of features whose systematic rela- 
tions would seem to point unequivocally to the 
invasion of one river basin by the head branches 
of another. 

In view of the open form and gradual descent 
of the Chattooga valley in contrast to the nar- 
rowness of the Tallulah gorge and the rapid 
descent of the river through it, one may reason- 
ably conclude that the first was captured much 
earlier than the second. This makes it seem 
probable that the Tallulah formerly followed 
a course near the railroad line, and that its 
entrance into the Chattooga is the result of di- 
version by the headward growth of a creek on 
the line of the gorge; although a somewhat 
different opinion is expressed in the article here 
abstracted. 


PREHISTORIC LANDSLIDES IN THE ALPS. 


CERTAIN Alpine valleys contain huge accu- 
mulations of mountain waste, described as mo- 
raines by earlier observers, but now interpreted 
as landslides (see SCIENCE, II., 1895, 618). The 
latest special study on this subject is by J. Ober- 
holzer (‘Monographie einiger prahistorischer 
Bergsturze in den Glarner Alpen,’ Beitr. Geol. 
Karte der Schweiz, n. f., IX. Lief., Bern, 1900). 
It discusses a number of large prehistoric slides 
in the neighborhood of Glarus, giving abundant 
details as to structure, source, path, volume, 
etc. A colored map, 1 : 20,000, shows the geo- 
logical formations of the district in the slides as 
well as in the mountains. Some of the slides 
still bar their valleys and hold back lakes ; 
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others have been trenched by streams. All 
show more or less distinet changes of form by 
weathering and washing (especially where tor- 
rent fans are built upon them), although gen- 
erally retaining something of the tumult of sur- 
face that characterizes recent slides. One of 
the slides (that by Schwanden in the Linththal) 
has a small amount of morainic material strewn 
over its surface, as well as more abundant mo- 
raine beneath it; and from this Oberholzer 
concludes that it occurred during the last in- 
terglacial epoch. But inasmuch as its surface 
is still very uneven, it can hardly be believed 
that it has been overridden by more than a 
small and short-lived glacier. 

No reference is made to the suggestion, which 
is certainly gaining ground among Swiss ob- 
servers, that the landslides of the class here 
described result from the oversteepening of the 
basal slopes of valleys that have been over- 
deepened by glacial erosion. 


THE GREAT AFRICAN LAKES. 


THE peculiar likeness of the fauna of Lake 
Tanganyika to marine forms has prompted a 
special study of the Great African Lakes by 
an expedition under the direction of J. E. S. 
Moore, whose report contains matter of much 
value (Tanganyika and the countries north of 
it. Geogr. Journ., XVII., 1901, 1-35). 

North of Tanganyika, the floor of the great 
rift valley or graben in which the lakes lie rises 
to form a strong barrier which once constituted 
part of the divide between the Congo and the 
Nile drainage systems. But now a group of 
large and active volcanoes some 50 miles 
further north, one of which is 13,000 feet high, 
have built a second barrier on'the valley floor, 
thus cutting off the basin of Lake Kiyu from 
that of Albert Edward Nyanza, and raising the 
former nearly 2,000 feet. That Kivu was once 
tributary to the Nile is clearly shown by its 
fauna, which is in nearly all respects identi- 
cal with the normal fresh-water lake fauna of 
the Nyanzas to the north; but its outlet, 
Rusisi river, now flows south with many cata- 
racts over the rocky swell in the valley floor, 
thus connecting Kivu with Tanganyika; and 
it is evidently since this connection was made 
that a fish characteristic of the Congo basin has 
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reached Kivu. The rift valley, the active vol- 
canoes far inland, the great lakes and their 
peculiar fauna combine to make this a region of 


remarkable interest. 
W. M. Davis. 


RECENT PROGRESS IN PALEONTOLOGY. 
CONGESTION OF MUSEUMS. 


Iv is very important that the various museums 
of the country should receive special funds with 
which to work up the collections of vertebrate 
fossils that are rapidly accumulating. Much 
more time is required in preparing a fossil than 
is spent in collecting and shipping it from the 
The result is that all the museums of the 
country which have been collecting during the 
past few years are greatly congested with 
material. According to a moderate estimate, 
from five to fifteen years of constant work must 
be spent upon the collections now in each of our 
museums. The delay in working up fossils of 
various types threatens to cause serious incon- 
venience and delay in the matter of publication. 
Even highly trained preparators are unable to 
prepare a fragile fossil rapidly. Some single 
dinosaur vertebrze, for example, are so broken 
that from a month to six weeks must be spent 
uponthem. The collections which have already 
been made in the West fill thousands of boxes, 
and the most welcome gift which could be made 
to any of our museums would be a gift espe- 
cially for the purposes of preparation. 


SPECIAL INVESTIGATIONS, 


A GRATIFYING division of labor is in progress 
among the vertebrate paleontologists of the 
country. In Kansas University, Professor 
Williston is beginning a very careful study of 
the Plesiosaurs, which will form a sequel to his 
admirable memoir upon the Mosasaurs. In the 
University of California, Dr. Merriam is making 
a special examination of the John Day fauna. 
In Yale University, Dr. Wortman is thoroughly 
revising the rich collections made in the Eocene 
or Bridger beds, and will publish a series of 
papers illustrating Professor Marsh’s principal 
types. In the American Musuem, Dr. Hay is 
especially studying the fossil Chelonia of the 
American Museum and Cope collections; Dr. 
Matthew is making a study of the Creodonts of 
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the Miocene fauna of Kansas and eastern Colo- 
rado, of which much remains to be done; Mr. 
Gidley is working upon the Pleistocene horses, 
and has just completed a very careful revision 
of the species; Dr. McGregor is working upon 
Belodon and the Phytosauria, comparing the 
American and German types; Professor Osborn 
is especially studying the Titanotheres. At 
Princeton, Professor Scott is working up the 
Patagonian mammals. In the Carnegie Mu- 
seum, Mr. Hatcher has just completed a me- 
moir upon Diplodocus. 


EVOLUTION OF THE HORSE. 


A FRIEND of the American Museum of Natural 
History has recently presented a fund, which 
is to be used exclusively for the collection, ex- 
hibition and study of the fossil horses of America. 
Professor Osborn has planned two expeditions 
for the coming season, with the especial ob- 
ject of filling gaps in the already rich series. It 
is proposed also to mount as complete a series 
of fossil skeletons as possible, showing all the 
chief stages in the evolution of the horse from 
Hyracotherium to Equus. Four complete skele- 
tons have already been procured, two of which 
have been mounted. It is also proposed to ex- 
hibit recent types of skeletons, showing the 
effects of artificial selection. H. F. O. 


AN ARCHEOLOGICAL MAP. 

BENEDICT’S map of Chain-O’-Lakes, near 
Waupaca, Wis., copyrighted by F. M. Benedict 
in 1896, although not well known, is yet of 
considerable value and interest to archeologists. 
It locates the Wisconsin and Wolf River Indian 
trail, and by numbers indicates village sites, a 
bake hole, kitchen middens, graves, and coni- 
eal, ovals and effigy. mounds. 

The location and description of such remains, 
however brief, are always valuable. The great 
number of archeological sites, and the com- 
parative ease with which they could now be 
located and described, seem to cause local 
students to ignore the great need of present 
work in this line. They donot realize that the 
facilities for the work at the present time are 
far better than they will be a few years hence, 
when but a fragment of the same results could 
be accomplished. Mounds plowed over are 
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harder to find, and crops ruined by the excava- 
tions of the explorer are more expensive than 
anything injured on wild Jand. Permission of 
owners is also harder to secure in more thickly 
settled regions. In this connection Mr. Ben- 
edict’s efforts certainly are commendable. 

It is very desirable that such a map be con- 
structed by every local student or lover of 
archeology, until every county in the country 
is covered. It might be saved for future use 
either by being published or by filing duplicate 
copies of it in several libraries or museums. 
Certainly specimens found by such students 
deserve a careful record and preservation in 
the nearest substantial public museum or col- 
lege. 

HARLAN I. SMITH. 


THE BIOLOGICAL STATION OF THE UNI- 
VERSITY OF MONTANA. 

THE Biological Station of the University of 
Montana will be open for its third season begin- 
ning July 22d, for four weeks. The laboratory 
is near the P. O. of Holt, Montana, at the 
northern end of Flathead Lake, and from it a 
great variety of collecting grounds is easily 
accessible: Flathead Lake is 32 miles long and 
16 wide, with an elevation of 4,000 feet ; Swan 
River debouches into the Lake near the station, 
and numerous other large and small streams, 
swamps, smaller lakes, forests and mountains 
with an altitude of ten thousand feet offer a 
variety of conditions not within ene of many 
similar institutions. 

Courses in zoology, botany, omnitholony and 
nature study will be offered. A small party 
will leave Missoula early in June and will make 
explorations in the Cabinet or Mission moun- 
tains, reaching the Laboratory at the beginning 
of the sessions. 

The facilities of the station which are placed 
at the service of students and investigators em- 
brace a gasoline launch, row-boats, botanical 
apparatus, insect nets, pumping apparatus, etc., 
and a team and wagon equipped with camping 
outfit. 

The New York Botanical Garden will co- 
operate in the botanical work of the Station. 
Dr. D. T. MacDougal, director of the labo- 
ratories in that institution will join the party in 
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the field for the purpose of making collections, 
and pursuing some investigations upon the re- 
lations of climate and vegetation, and will con- 
tinue both lines of work at the Station; the 
botanical work during the season will be under 
his guidance. Attention will be given to 
general botany, and to the special features of 
the flora of Montana. Mr. R. 8. Williams, of 
the same institution, will spend the month of 
June in making collections in the northwestern 
part of the State, and will be present during a 
part of the session, giving especial attention to 
mosses and ferns. 

No tuition fees are charged either to students 
or investigators; microscopes and glassware are 
supplied free, but the worker is expected to 
meet the cost of material actually consumed. 

Applications and correspondence should be 
addressed to the Director, Professor Morton J. 
Elrod, Missouli, Mont., until July 10th; after 
this date to the Biological Station, Holt, Flat- 
head Co., Mont. 


SYNTONIC WIRELESS TELEGRAPHY. 

AT a meeting of the Society of Arts, on May 
15th, Mr. Marconi read a paper on ‘ Syntonic 
Wireless Telegraphy.’ In the course of his 
paper, according to the report in the London 
Times, he gave an account of two methods by 
which he has been able to arrange a selective 
action in his instruments, so that, for example, 
two stations can converse with each other with- 
out being overheard by an intermediate one. 
In the first he employed an ordinary vertical 
radiator placed near an earthed conductor, the 
effect of the latter being to increase the capacity 
of the radiating vertical wire without increasing 
its radiative power; in this way syntonic re- 
sults were obtained without difficulty. In one 
form of this arrangement the radiating and 
resonating conductors consisted of a cylinder, 
the earthed conductor being placed inside. 
Using cylinders of zinc only seven meters high 
and 1} meters in diameter, good signals were 
obtained between St. Catherine’s Point and 
Poole (50 kilometres distance), which were not 
interfered with or read by other wireless-tele- 
graph installations at work in the immediate 
vicinity. The closely adjacent plates and 
large capacity of the receiver caused it to be a 
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resonator with a very decided period of its 
own, and, therefore, it was not apt to re- 
spond to frequencies differing from its own 
period, or to be interfered with by stray 
ether waves, such as were sometimes caused 
by atmospheric disturbances, and occasionally 
proved troublesome in the summer. His sec- 
ond syntonized system was the outcome of ex- 
periments with the discharge of Leyden jar 
circuits. Taking for granted that the chief dif- 
ficulty with the old system lay in the fact that 
the oscillations were very dead-beat, he tried, 
by associating with the radiator wire a condens- 
er circuit known to be a persistent oscillator, 
to set up a series of persistent oscillations in 
the transmitting vertical wire. In ene applica- 
tion of this principle the vertical conductor 
was connected to earth through the primary of 
a transformer, the secondary of which was in 
circuit with the coherer, and, ia order to make 
the tuning between these two circuits more 
marked, an adjustable condenser was placed 
across the coherer. To obtain the best results, 
it was necessary that the free period of elec- 
trical oscillations of the vertical wire primary 
of the transformer should be in electrical reso- 
nance with the secondary of the transformer 
which included the condenser. It was easy to 
understand that, if there were several receiving 
stations, each tuned to a different period of 
electrical vibration, of which the corresponding 
inductance and capacity at the transmitting 
station were known, it would not be difficult to 
transmit to any one of them without danger of 
the message being picked up by the others for 
which it was not intended. But, further, it 
was possible to connect to the same vertical 
sending wire, through connections of different 
inductance, several differently tuned trans- 
mitters, and to the receiving vertical wire a 
number of corresponding receivers ; then differ- 
ent messages could be sent by each transmitter 
to the radiating wire simultaneously, and re- 
ceived simultaneously by the vertical wire con- 
nected to differently tuned receivers. A further 
improvement had been obtained by the com- 
bination of the two systems described in the 
paper, the cylinders being connected to the sec- 
ondary of the transmitting transformer and the 
receiver to a properly tuned induction coil, with 
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all the circuits tuned to the same period. The 
fact that signalling had been successfully carried 
out over a distance of 50 kilometers with a 
cylinder only 1.25 meters high and one meter in 
diameter led to the possibility of constructing 
portable apparatus for use in the field. He had 
designed a complete installation on a steam 
motor-car, on the roof of which was placed a cy- 
linder, only six or seven meters high, that could 
be lowered while traveling. By means of this, 
communication had easily been carried on with 
a syntonized station 50 kilometers distant, a 
25-cm. spark induction coil, taking about 100 
watts, being used for transmitting. A strip of 
wire netting dragged behind the car was sufii- 
cient forearth connection, or inlieu of any earth 
connection the electrical capacity of the boiler 
might be utilized. As to the distance over 
which signalling had been effected, last spring 
he established a station at the Lizard and 
opened communications with St. Catherine’s— 
a distance of over 300 kilometers. The amount 
of energy used in this case was not more than 
150 watts, and the aerial conductor consisted of 
four parallel vertical wires 14 meters apart and 
48 meters long, or of a strip of wire netting of 
the same length. In conclusion, Mr. Marconi 
gave some examples of the progress made in 
the practical utilization of his system, and also 
briefly examined a method proposed by Pro- 
fessor Slaby. 


WIRELESS TELEGRAPHY IN THE NAVY. 


ADMIRAL BRADFORD, chief of the naval 
bureau of equipment, has given out the follow- 
ing extract from the report of the board which 
has investigated the question of transmitting 
messages by wireless telegraphy : 

‘‘From the examination of the subject, as 
outlined in the orders of the department, the 
board makes the following recommendations: 

‘1. That the use of homing pigeons be dis- 
continued as soon as wireless telegraphy is 
introduced into the navy. 

“9. That, pending such action, no new pi- 
geon codes be established. 

‘3. That wireless telegraphy be adopted by 
the navy for transmission of messages between 
distant points. 

“Referring to the last recommendation, the 
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board is of the opinion that a high degree of 
special electrical training is demanded for the 
successful operation of any system of wireless 
telegraphy, and it therefore suggests as neces- 
sary the establishment of two stations suffi- 
ciently far removed from each other for the 
training of officers and men. 

‘Tn its opinion this requirement would be 
best met by the establishment of such stations 
at the Navy Yard, Washington, and the Nayal 
Academy, Annapolis. If wireless telegraphy 
fulfills what now seem to be its possibilities, 
the cadets should be thoroughly trained in it. 

‘« As the investigation made by this board is 
not technical, there being no apparatus of any 
kind ready for test, but general in its character, 
such partial examinations as outlined above 
would not change the recommendations already 
made. 

‘‘The selection of any special system of 
wireless telegraphy is, in the opinion of the 
board, very largely a matter of business detail. 

“‘If for any reason any competitive test of 
different systems is thoroughly desirable the 
board recommends, in view of the fact that the 
improved Marconi apparatus will not be avail- 
able for several months, and that improvement 
in other systems may occur in that interval, 
that it be made only after due notice and prep- 
aration therefor, and by a special board of ex- 
perts appointed for the purpose.’’ 


THE AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE. 

ARRANGEMENTS for the Denver meeting of 
the American Association for the Advancement 
of Science are locally assuming very definite 
shape. A meeting of the Colorado Science 
Teachers Association was held in Denver on 
May 11th and all the members of the American 
Association residing in Colorado were invited 
to attend, a special point being made in the 
call that the meeting would consider the August 
meeting of the American Association. The 
cooperation of the Society was pledged to the 
Local Executive Committee, and the committee. 
itself was organized by the election of Mr. 
George Lyman Cannon as chairman and Mr. 
Arthur Williams, secretary of the Chamber of 
Commerce and Board of Trade, as secretary. 
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Mr. Jas. F. Callbreath, Jr., editor of the Mining 
Reporter, was appointed chairman of the com- 
mittee on printing and will at once proceed to 
publish the Preliminary Announcement, which 
will be distributed to all members of the Asso- 
ciation. 

The permanent secretary has as yet been 
unable to secure definite information regarding 
the railroad rates. This is the first time the 
Association has met in the far West and all the 
passenger associations are holding their decis- 
ions contingent upon that of the Western Pas- 
senger Association, in whose territory the meet- 
ing isto be held. This association is not in the 
habit of taking definite action on meetings of 
this character until within 60 days of the meet- 
ing, and this has complicated the railroad ques- 
tion. The peculiar character of the Associa- 
tion, in that it is composed so largely of men 
connected with college faculties, who have a 
long summer vacation and desire to make their 
plans well in advance, and, in fact, the majority 
of whom leave home after commencement and 
are difficult to reach by mail, has been shown 
to the railroad people and a speedy decision is 
hoped for. The permanent secretary thinks it 
most probable that a rate of not to exceed one 
fare plus $2 will be secured for the territory 
west of Chicago, and surely the passenger asso- 
ciations east of Chicago will make a rate at 
least as low as one fare and one-third. An effort 
is still being made to secure a one-fare rate for 
the entire trip. 


SCIENTIFIC NOTES AND NEWS. 

PROFESSOR WILLIAM JAMES, of Harvard Uni- 
versity, began his course of Gifford Lectures at 
Edinburgh on May 16th. 

THE Paris Academy of Sciences has elected 
Dr. Zeuner, of Dresden, a correspondent in the 
section of mechanics. The other nominations 
were: Professor Henry T. Eddy, University of 
Minnesota and Professor Zabonsdsky, of St. 
Petersburg. In the section of geography and 
navigation, Dr. Oudemans, of Utrecht, was 
elected correspondent. The other nominations 
were: Mr. Wharton, of London, Professor Al- 
brecht, of Potsdam, and Professor Neumayer of 
Hamburg. 


THE following have been elected honorary 


SCIENCE. 


[N. 8S. Vo. XIII. No. 335. 


members of the American Chemical Society : 
Professor William Ramsay, University College, 
London, Sir Henry HE. Roscoe, University of 
London, Professor Emil Fischer, University of 
Berlin, Professor Adolph Baeyer, University of 
Munich, and Professor George Lunge, Univer- 
sity of Zurich. 

Srr WILLIAM MAcCorMAC, president of the 
Royal College of Surgeons, London, has been 
elected a foreign associate fellow of the College 
of Physicians of Philadelphia. 

Mr. WILLIAM WHITWELL has been elected 
president of the British Iron and Steel Institute 
in succession to Sir William Roberts-Austen. 


Mr. W. LANGDON has been nominated for the 
presidency of the Institution of Electrical En- 
gineers, London. 


THE Linnean Society, London, has awarded 
its gold medal to Lieutenant Colonel Sir George 
King, the botanist, lately superintendent of the 
Royal Botanic Garden at Calcutta. He has 
published important monographs on the flora 
of India, China and the Malay Peninsula. 


THE Bessemer Gold Medal of the British 
Tron and Steel Institute has been conferred 
upon Mr. John Edward Stead, F.1.C., in recog- 
nition of the value of his investigations of the 
physical and chemical properties of iron and 
steel. : 

Dr. G. T. Moore, of the department of 
biology at Dartmouth College, has been ap- 
pointed algologist in the Department of Agri- 
culture. 

Nature states that news has been received of 
the safety of Professor W. Baldwin Spencer 
and Mr. Gillen. They report themselves in 
good health and already busy taking phono- 
and kinematographic records. The Postmaster- 
General of South Australia has provided them - 
with pocket apparatus for tapping the overland 
telegraph line when in the vicinity of their 
route. 

THE president of the University of Tokyo, 
Deiroku Kikuchi, will represent Japan at the 
bi-centennial celebration of Yale University 
next October. 

Kine EpwArp VII. has consented to be pa- 
tron of the British Medical Association. 
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A DEPARTMENT of experimental psychology 
has been established in connection with the 
Pathological Laboratery of the London County 
Council Asylums at Claybury. Dr. W. G. 
Smith, recently of Smith College, Northampton, 
has been placed in charge. 


Dr. Orro LuGcER, State entomologist of 
Minnesota, died of pneumonia on May 21st. 
Dr. Lugger was an entomologist of wide repu- 
tation. 
€. VY. Riley at the time when the latter was 
publishing his well-known ‘Reports on the 
Insects of Missouri.’ Subsequently he became 
curator of the Maryland Academy of Sciences 
and, still later, an assistant in the Division of 
Entomology, U. S. Department of Agriculture, 
from which place he went to Minnesota as State 
entomologist in 1887. The latter office he has 
held for nearly 14 years with great success. His 
reports have been models of their kind and his 
investigations along certain lines have been of 
great value to agriculture. _ 


Dr. WILLIAM D. THOMAS, professor of psy- 
chology in Richmond College, Va., died on 
May 22d. 


THE death is announced of Dr. EH. ,Breten- 
schneider at St. Petersburg. He was for many 
years physician to the Russian Legation at 
Pekin, and made important researches on 
Chinese archeology, geology, ete. His books 
include two on Chinese botanical work. 


THE death is also announced of Dr. Peter 
Helmling, formerly professor of mathematics at 
the University of Dorpat, at the age of eighty- 
four years, and of Dr. George Asp, professor of 
anatomy at Helsingfors. 


The officers of Section C, Chemistry, of the 
American Association have issued the following 
preliminary announcement : 


The 50th annual meeting of the American Associa- 
tion for the Advancement of Science will be held in 
Denver, Colorado, August 24-31, 1901. The meet- 
ings of Section C will be held as heretofore in connec- 
tion with the meetings of the American Chemical 
Society. The officers of the Section ask the coopera- 
tion of all the members in making the meeting a suc- 
cessfulone. To this end youare personally requested 
to present one or more papers. Will you kindly fill 
out and return the enclosed blank giving us informa- 
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tion as to whether you expect to attend the meeting ; 
also the titles of any papers which you will present. 
According to the. constitution, such abstracts of the 
contents of the papers as will give a general idea of 
their nature must be sent to the Secretary of the Sec- 
tion as early as possible. If you cannot present the 
abstract at this date, kindly send the title of the paper 
and furnish the abstract later. It is hoped to have 
reviews of the recent progress made in the various 
fields of chemistry. The presentation of such re- 
views by any of the members will be greatly appre- 
ciated. The officers of the Section will also appreciate 
any suggestions in reference to the program. 
WILLIAM McCPHERSON, 
Secretary of Section C. 
OHIO STATE UNIVERSITY, 
CoLuUMBUS, O. 


THE American Microscopical Society willmeet 
at Denver, in conjunction with the American 
Association for the Advancement of Science, on 
August 20, 30 and 31. The Secretary, Professor 
Henry B. Ward, of the University of Nebraska, 
promises that the meeting will be the best and 
most enjoyable yet held. 

THE Council and Board of Directors of the 
American Chemical Society have authorized 
the expenditure of $500 for the publication in 
a separate volume of the proceedings of the 
twenty-fifth anniversary meeting of the Society, 
held last month. 


In addition to the civil service examinations 
that we have already announced for June 3d, 
there will be two others: that of secretary of 
the National Bureau of Standards, with asalary 
of $2,000, and that of field assistant in tree- 
planting in the Division] of Forestry, with a 
salary of $1,000. On June 18th examinations 
will be held as follows: assistant ethnologist in 
the Bureau of Ethnology, at a salary of $1,200 ; 
zoological clerk in the Bureau of Animal In- 
dustry, at a salary of $840; a botanical clerk 
and assistant in the Department of Agriculture, 
at a salary of $1,000, and a special statistical 
compiler, Department of Agriculture, at a sal- 
ary of $720. Those desiring further informa- 
tion concerning these positions should apply to 
the Civil Service Commission, Washington, 
D.C. 


Two buildings for the Pacific Botanical Sta- 
tion, which is being established by the botanists 
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of the University of Minnesota, are in process 
of erection at a cost of about $2,500. The 
British Columbian Parliament has passed a 
grant for the construction of a road between 
the Port Renfrew dock and the Station site on 
the Straits of Juan de Fuca. A party of thirty 
or forty western botanists will leave Minne- 
apolis under the direction of Professor Conway 
MacMillan and will spend the latter part of 
June and the first two or three weeks in July 
in the study of marine vegetation at the new 
seaside station, and of mountain vegetation at 
Banff, Alberta, and Field and Glacier, British 
Columbia, A subordinate party proposes to 
explore some of the little-known mountains of 
northern Vancouver. 

We learn from the Botanical Gazette that the 
valuable herbarium of the late Professor Agardh 
has been secured by the University of Lund. 


Mr. L. CocKAYng, of Tarata, New Zealand, 
has recently presented to the New York Botan- 
ical Garden a large number of seeds of plants 
indigenous to the island, and has also donated 
nearly a hundred fine photographs, showing dis- 
tinctive features of the vegetation of that island 
and also of Chatham Island, which he has ex- 
plored within the last year. 

THE collection of Indian relics and prehistoric 
anthropological specimens collected by Andrew 
E. Douglass has been presented to the American 
Museum of Natural History, New York. It 
contains about 238,000 specimens which were 
selected with great care. 

THE collection of butterflies of the American 
Museum was opened tothe public on May 24th. 
There are about 5,000 specimens, including the 
valuable collection given some time since to the 
Museum by the Rey. E. A. Hoffman. 


THE library and collections of the late Dr. 
Jared P. Kirtland have been placed in the cus- 
tody of Adelbert College by his granddaughter, 
Mrs. Caroline P. Cutter. Dr. Kirtland was a 
pioneer naturalist of the Western Reserve, the 
founder of the Kirtland Academy of Natural 
Science, and a man of wide attainments. His 
library contains about 2,200 volumes and em- 
braces a wide field, including zoology, botany, 
geology, horticulture, travel, exploration, biog- 
raphy and local history. It is particularly rich 
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in general and descriptive zoology of the mol- 
lusks, insects and fishes. 


Mr. ScHUYLER S. WHEELER presented to the 
Institute of Electrical Engineers, New York 
City, at its meeting on May 21st, the extensive 
and valuable library of electrical works col- 
lected by the late Latimer Clark, of London. 


AT the monthly meeting of the Royal Me- 
teorological Society on May 15th, Mr. W. 
Marriott gave an account of the bequest by the 
late Mr. G. J. Symons to the Society. By his 
will Mr. Symons bequeathed to the Society his 
Cross of the Legion of Honour, the Gold Albert 
medal awarded to him by the Society of Arts, 
the testimonial album presented to him in 1879 
by the Fellows of the Royal Meteorological 
Society, and the sum of £200, as well as such: 
of his books, pamphlets, maps and photographs 
of which there was no copy in the Society’s 
library. Mr. Marriott stated that from Mr. 
Symons’s valuable collection he had selected for 
the society over 5,000 books and pamphlets 
and about 900 photographs. A large number 
of the books were old and rare works, 750 bear- 
ing dates previous to 1800, while eight were as 
early as the 15th century. By this bequest 
the Royal Meteorological Society is said now 
to possess the most complete meteorological 
library in existence. 


Mr. CarneaiE has given £100,000 for branch 
libraries for the city of Glasgow. 


TE current issue of Nature contains the fol- 
lowing further information and comments con- 
cerning the resignation of Professor J. W. Greg- 
ory from the leadership of the scientific staff 
of the antarctic expedition : 


The great majority of scientific men in the country 
were confident that Professor Gregory possessed unique 
qualifications for the post of scientific leader of an ex- 
pedition in which many branches of science required 
study and coordination. Under his direction, and 
with a competent naval head who should have an ab- 
solute veto upon all operations which involved risk 
to ship and crew, great scientific results were assured. 

The opposition of the representatives of the Royal 
Geographical Society, which had obtained most of the 
funds voluntarily subscribed, and of a few scientific 
men belonging to the Navy, rendered it impossible 
that these full powers could be granted ; but a com- 
promise acceptable to Professor Gregory was passed 


May 31, 1901.] 


by a large majority (16 to 6) of the Joint Antarctic 
Committee, including the officers of both societies and 
almost every expert on their joint lists. 

The compromise provided, in the words submitted 
on February 12th to the joint committee, ‘that a land- 
ing party, if possible, be placed on shore, under the 
charge of the director of the civilian scientific staff.’ 
Professor Gregory was informed of this, accepted it, 
and the next day sailed for Melbourne. 

The Royal Geographical Society’s council refused 
to accept the compromise, and deputed three of their 
number to suggest to the officers of the Royal Society 
that the matter should be settled by a new committee 
of six, three to be appointed by each council. The 
Royal Society consented ; the committee, chiefly com- 
posed of non-experts, met, and proposed modifica- 
tions which Professor Gregory has been unable to 
accept. 

We shall await with some interest to see whether 
the majority of Fellows of the Royal Society, and of 
other scientific men in this country, will approve the 
manner in which the Royal Society has acted as the 
guardian of scientific interests. 

A CALL has been issued for the formation of 
an international botanical association, the first 
meeting of which will be held at Geneva on 
August 7th. One object of the association is 
the establishment of a bibliographic periodical, 
giving abstracts in English, German and French. 
An option for the purchase of the Botanisches 
Centralblatt has been secured. The Americans 
signing the call aré Professor W. G. Farlow 
and Dr. David D. Fairchild, and the secretary 
is Dr. J. P. Lotsy, Wageningen, Holland. 

THE eighty-fourth annual meeting of the 
Swiss Scientific Society will be held at Zofingen 
on the 4th, 5th and 6thof August. In conjunc- 
tion with it, meetings are held cf the Geological, 
Zoological, and Botanical Societies of Switzer- 
land. 

THE German Association for the Promotion 
of the Teaching of Mathematics and the Natural 
Sciences held its general meeting at Giessen 
from May 27th to 30th. The program included 
lectures on the teaching of physics and of ge- 
ometry and on the use of text-books in the bio- 
logical sciences. 

THE second session of the New York State 
Entomological Field Station will be held at 
Ithaca during the summer months. Professor 
J. G. Needham, of Lake Forest University, 
will continue in charge of the work. The re- 
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port of the first session, held at Saranac Inn 
last summer, is expected to be issued shortly. 

THE Peary Arctic Club has chartered for this 
summer the steamer Hrik, lately purchased 
from the Hudson Bay Company by Captain 
James A. Farquhar, of Halifax. It will sail 
from Sydney, C. B., about the middle of July, 
and will return, it. is expected, about two 
months later, with full details of what has oc- 
curred during the two years since Mr. Peary 
has been heard from ; also with information of 
the voyage of the Windward, in which Mrs. 
Peary and Miss Peary sailed from Sydney last 
year for the North. 

Ir is reported in the English papers that an 
American citizen has presented to the Pope a 
large telescope for the observatory in the 
Vatican. This observatory, under Father 
Denza, has carried on active researches since 
its reorganization in 1888. 


A CABLEGRAM to the daily papers from Berlin 
states that during the past month experiments 
have been made between Berlin and Hamburg 
with the system of rapid telegraphy invented 
by the late Professor H. A. Rowland, of Bal- 
timore, and it is said that the results are 
most satisfactory—the new system easily doing 
double the work done by the Baudot appa- 
ratus—and that the German Postal Department 
intends to introduce the Rowland system be- 
tween Berlin, Hamburg, Cologne, Leipsic, and 
Frankfort. The system makes possible the 
transmission of eight messages simultaneously 
over a single wire, four in each direction, at the 
rate of forty words a minute. 


WE learn from Nature that this year’s Deut- 
scher Geographentag opened at Breslau on 
Monday, May 27th. On the morning of May 
28th Professor Neumayer proposed to present 
the report of a committeee upon Antarctic ex- 
ploration and to speak upon magnetic investi- 
gations in polarregions ; Dr. E. Philippi on the 
‘Geological Problems of the German Antarctic 
Expedition,’ and Professor A. Supan on the 
‘Antarctic Climate.’ At the second sitting the 
subject to be discussed was the organization of 
geographical instruction, the speakers being 
Professor H. Wagner, Dr. Auler and Herr H. 
Fischer. On Wednesday morning, May 29th, 
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the subjects brought before the meeting related 
to the scientific study of lands and native races 
of German colonies. The speakers include 
Professor F. v. Richthofen, Professor G. 
Volkens, Dr. E. Kohlschiitter, Professor K. 
Dove and Professor Schenck. The methods 
of geographical instruction were discussed 
in the afternoon of the same day by Mr. 
A. Becker, Professor A. Fischer, Professor 
A. Kirchhoff, Professor Langenbeck and Pro- 
fessor A. Bludau; demonstrations will also be 
planned by Professor K. Dove and Dr. M. Kbe- 
ling. In the evening an illustrated lecture was 
announced on glacier markings in Montenegro, 
by Professor K. Hassert, and one on the 
voleanoes of central France, by Dr. M. Frieder- 
ichsen. At the fifth sitting, on May 30th, the 
papers dealt with various aspects of glaciers 
and glaciation, and the speakers included Pro- 
fessors Finsterwalder, H. Meyer, S. Gunther, 
A. Penck, W. Goetz and Dr. W. Halbfass. On 
the afternoon of the same day, reports and 
papers were received from Professor A. Kirch- 
hoff and C. M. Kan, and Dr. K. Sapper; and 
the general business of the association was 
transacted. Excursions have been arranged for 
a few days at the end of the meeting, and ex- 
hibits of geographical interest are on view in 
two museums in Breslau. 


UNIVERSITY AND EDUCATIONAL NEWS. 

THE Wisconsin Legislature has appropriated 
for the University of Wisconsin, at Madison, 
$210,000, in addition to the regular income 
previously derived from the State. Of this 
sum $150,000 is for a new building for the Col- 
lege of Agriculture, which is to house the ad- 
ministration offices of this department and the 
experiment station as well as the departments 
of bacteriology and chemistry. This College 
also receives $10,000 annual increase to its 
present income. The College of Engineering 
receives $30,000 for equipment of its new 
building which was provided by the last Legis- 
lature; also $7,500 annual increase in income. 
The newly organized School of Commerce se- 
cures $3,500 annual increase in its appropria- 
tions. 


Mr. Epwarp Tuck has given Dartmouth 
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College $100,000 for a building for the Amos 
Tuck School of Administration and Finance. 
The College has also received a bequest of $10,- 
000 from Mrs. Susan A. Brown as a library 
fund for the Department of Philosophy. 


THE trustees of the John Carter Brown Li- 
brary, acting under the provisions of the will of 
the late Mr. John Nicholas Brown, have de- 
cided to present the library with its $650,000 
endowment to Brown University. This is the 
finest collection of Americana in existence. In 
addition to the books, whose value it is difficult 
to estimate, there will come to the university 
$150,000 for a library building and $500,000 of 
permanent endowment. 


Mr. ANDREW CARNEGIE has, as our readers 
doubtless know, offered to give £2,000,000 to 
the four Scottish Universities, Edinburgh, Glas- 
gow, Aberdeen and St. Andrews, for the free 
education of Scottish students. He estimates 
that this income will pay the fees of all the 
students in the universities, including, we under- 
stand, the professional schools. 


Tue Council of Columbia University has re- 
solved that all candidates for degrees at com- 
mencement shall be presented in English and 
that all degrees shall be conferred in English. 
Hitherto Latin has been used in part. 


Proressor R. W. Woop, of the University 
of Wisconsin, has been appointed professor of 
physics in the Johns Hopkins University. 


Proressor H. B. LATHROP, who holds the 
chair of rhetoric at Stanford University, has. 
resigned and has accepted the position of as- 
sistant professor of English in the University of 
Wisconsin. 


ALBERT PREscoTT MATHEWS, PH.D. (Colum- 
bia), has been elected assistant professor of 
physiological chemistry in the University of 
Chicago, and will be head of the department. 


Dr. O. M. STEWART, instructor in physics in 
Cornell University, has been appointed assistant 
professor of physics in the University of Mis- 
souri. 

Dr. E. SCHELLWEIN has been promoted to 
an assistant professorship of geology and pale- 
ontology at the University at Konigsberg. 
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FRANCOIS MARIE RAOULT. 


THE death of Raoult, on April 1, 1901, 
removes from France one of her most bril- 
liant investigators. Raoult was born at 
Fournes (Nord) on May 10, 1830, and was, 
therefore, nearly seventy-one years old 
when he died. After finishing his academic 
training in Paris, he began his career as a 
teacher in the Lycée at Reims at the age of 
twenty-three. In 1870 he was called to 
the chair of chemistry at Grenoble. In 
1889 he was elected dean of the Faculty 
of Sciences in Grenoble—a position which 
he held until his death. 

The earlier work of Raoult was devoted to 
problems of a purely physical nature. His 
thesis, presented for the degree of Doctor of 
Science was on ‘The Hlectromotive Force 
of Voltaic Cells,’ and much of his earlier 
work had to do with the phenomena con- 
nected with electrolysis. 

His most important work, however, and 
that with which his name will always be 
connected, was done after 1870, while at 
Grenobie. When Raoult took up the study 
of the lowering of the freezing-point and of 
the vapor-tension of solvents by dissolved 
substances, our knowledge of these phe- 
nomena was hardly more than qualitative. 
A few regularities had been pointed out by 
Blagden, Coppet, Willner, Emden, Rudorff 
and others, but scarcely any generalization 
worthy of the name had been reached. 
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The reason why the laws which obtain in 
these fields had not been discovered is to be 
found chiefly in the fact that aqueous solu- 
tions had been used, and we kuow to day 
that water dissociates electrolytes, and in 
varying amounts depending upon the dilu- 
tion of the solution. Thus, of all the sol- 
vents which could have been used in study- 
ing these phenomena, no one was so poorly 
adapted to the discovery of any relations 
which might exist as water. 

When Raoult took up the study of the 
lowering of the freezing-point of water by 
dissolved substances, he did not limit 
himself to aqueous solutions, but em- 
ployed solutions in acetic acid, benzene, 

_nitro-benzene, ete. From his work with 
non-aqueous solutions he discovered his 
well-known law: ‘A molecule of any sub- 
stance dissolved in one hundred molecules 
of a liquid lowers the freezing-point of the 
latter a nearly constant amount.’”? The ex- 
perimental data upon which this law is 
based were published in 1884.* 

A little later (1886) Raoult took up the 
study of the lowering of the vapor-ten- 
sion of solvents by dissolved substances. 
Here also he worked with non-aqueous solu- 
tions, and showed that the lowering of the 
yapor-tension is proportional to the ratio 
between the number of molecules of the 
dissolved substance and the total number 
of molecules present. 

The work of Raoult, then, brought out 
this important point, that the lowering of 
the freezing-point of a solvent, as well as the 
lowering of its vapor-tension, depends only 
upon the ratio between the number of parts 
of the dissolved substance and the number 
of parts of the solvent which are present. 

This work of Raoult, however, led toa 
still more important discovery. He found 
that electrolytes, 7. e., those substances which 
in solution conduct the current, give greater 

* Ann. Chim. phys. [6] 2, 66. 
Series, LY. 
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lowering of the freezing-point of water than 
non-electrolytes. An example will make 
this clear. Hydrochloric acid, sodium hy- 
droxide and sodium chloride in water lower 
its freezing-point nearly twice as much as 
methy] alcohol of the same concentration. 
We recognize in the acid, base and salt 
types of electrolytes, and in methyl] alcohol 
a typical non-electrolyte. Raoult was not 
able to point out the meaning of this im- 
portant discovery. This was left for an- 
other. 

The work of Pfeffer on the osmotic pres- 
sure of solutions led, in the hands of van’t 
Hoff, to the discovery of the relations be- 
tween the osmotic pressure of solutions and 
the gas-pressure of gases. But these re- 
lations hold only for the osmotic pressures 
of non-electrolytes. The electrolytes all 
exert an osmotic pressure which is greater 
than that shown by the non-electrolytes. 
van’t Hoff was not able to explain the 
abnormally large osmotic pressures ex- 
erted by the electrolytes. 

The Swedish physicist, Arrhenius, took 
up this question, and, as we know, furnish- 
ed a satisfactory answer to it. He asked, 
Why is it that electrolytes give abnormally 
large osmotic pressures, abnormally large 
depressions of the freezing-point and vapor- 
tension of solvents? The work of Raoult 
had shown that lowering of freezing-point 
and of vapor-tension depends only upon the 
number of parts present in a given volume 
of the solution. Therefore, when these 
phenomena manifest themselves to an ab- 
normally large degree it means that we 
have more parts present in the solution 
than we suppose. This gave to Arrhenius 
the key to the solution of the problem, and 
the theory of electrolytic dissociation was 
the result. 

This work of Raoult, together with that 
of Pfeffer on osmotic pressure, forms the 
foundation of the new physical chemistry. 

An account of the work of Raoult should 
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be supplemented by a brief reference, at 
least, to his more important characteristics. 
He was not a man who desired fame, but 
devoted his whole life to one ideal—the 
discovery of truth. Although connected 
_ with a comparatively small institution, he 
never lost his enthusiasm for his work, and 
one of his very last investigations, on the 
lowering of the freezing-point of water pro- 
duced by non-electrolytes, probably con- 
tains the most accurate measurements of 
these values which have ever,been made. 
Raoult as a man seems to have combined 
most of those qualities which are so much 
admired. We have abundant evidence of 
his kind-heartedness and genial disposition. 
A letter from his pen was always an in- 
spiration to more strenuous effort in re- 
search, and invariably left the impression 
that the highest aim of man should ever be 
to increase the sum of human knowledge. 
In Raoult not only France has lost her 
most prominent physical chemist, but the 
world has lost one of the leading men of 


science. 
Harry C. Jones. 


CHARLES HERMITE. 

Tue fourteenth of January, 1901, should 
be marked with a black stone in the annals 
of mathematics. Then the eminent geom- 
eter, the incomparable man, the great Her- 
mite, one of the glories most pure of France, 
was lost to science, and implacable death 
threw into mourning his family, his friends 
and his admirers. : 

As mathematician of the first rank he 
leaves to the glory of his country and of 
all humanity a superb scientific monument 
erected in sixty years, completely dedi- 
cated to ‘his dear analyse’ (to use one of 
his phrases) and to preparing, by the infu- 
sion of his genius placed at the service of 
teaching, that galaxy of illustrious mathe- 
maticians who now so much adorn our sis- 
ter nation. Like Sturm, he united in an 
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extraordinary degree the qualities of a pro- 
fessor who wins the love of his disciples to 
those of one who inculeates the love of 
science for science. 

Endowed, like his compatriots Pascal 
and Clairaut, with singular precocity, we 
see him, yet a scholar of the lyceum Louis 
le Grand, win the prize for mathematics 
with a noteworthy thesis, and shortly after, 
as student of the Polytechnic School, at- 
tract the attention of Jacobi with his first 
works and place himself as of right in the 
first rank among the analysts of Europe. 

It is not our object to make a minute 
analysis of the works of the great geome- 
ter, to which would be necessary time and 
competence that we lack. Our aim is much 
more modest; we seek to render what is 
heartfelt homage to the man we have so 
deeply venerated and from whom we have 
received infinite proofs of benevolence dur- 
ing the fifteen or sixteen years that we have 
had the honor to possess his friendship, in 
sO many ways precious. 

It is not possible, speaking of Charles 
Hermite, to fail to say how in the higher - 
analysis, in algebra and in the theory of 
numbers, one encounters everywhere the 
footprints of his giant tread. How could 
we leave unmentioned his memoir on the 
exponential function, where in demonstrat- 
ing the transcendence of the number e he 
opens the way which eleven years after 
conducted Lindemann to the demonstration 
of the analogous property of z, solving in 
negative form the celebrated problem which 
for two thousand years had in vain fatigued 
geometers ? 

Nor can we pass in silence the enormous 
contribution which Hermite brought to the 
Theory of Forms: his law of reciprocity, his 
admirable researches on associate covari- 
ants, his work on quintic forms, his memoir 
on the equation of the fifth degree and his 
celebrated theorem having Sturm’s as co- 
rollary. 
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The works of Charles Hermite in the 
theory of functions are a new revelation of 
his genius. His profound investigations on 
Abelian functions, their division and their 
transformation, as also those relative to 
elliptic functions, form a monument of 
glory erected to French science, disclosing 
the sagacity of the grand analyst in the 
facility with which are deduced from the 
most lofty analytic investigations, corol- 
laries which unveil difficult properties of 
the theory of numbers. 

Neither can we neglect to mention the 
work, ‘Sur quelques applications des fone- 
tions elliptiques’ (1885), of which only the 
first part was published: in this are found 
the beautiful applications of these functions 
which conduct him to the general integral 
of the equation of Lamé on the equilibrium 
of temperature of a homogeneous ellipsoid, 
which leads the author, in two particular 
cases, to the study of the rotation of a solid 
body around a fixed point (when there do 
not exist accelerating forces) treated by 
Jacobi, and to the consideration of the 
conic pendulum. 

So far as we know, Hermite leaves two 
didactic works: his ‘Cours de la faculté 
des sciences de Paris’ (1891), and his ‘ Note 
sur la théorie des fonctions elliptiques’ (168 
pages), which serves as appendix to the 
“Cours de calcul differentiel et integral,’ of 
J. A. Serret (4th ed., 1894). 

We have from him also two brief but in- 
teresting notes on the invariants of binary 
forms of the 5th and 6th order in the French 
translation of Salmon’s ‘ Higher Algebra.’ 

The French geometer had the good for- 
tune not granted all great men to see recog- 
nized in his lifetime by the scientific world 
his extraordinary merit. The 24th of De- 
cember, 1892, his sixtieth birthday, the 
friends, the disciples, the admirers of the 
great geometer assembled at the Sorbonne 
to present him the gold medal struck in his 
honor by international subscription. The 
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illustrious artist Chaplain cut upon it the 
bust of the one commemorated, and trans- 
lated on to metal with admirable fidelity his 
venerable face, affable and frank, illumi- 
nated by the scintilla of genius. 

The Minister of Public Instruction, M. 
Ch. Dupuy, presented to Hermite in the 
name of the President of the Republic the 
insignia of Grand Officer of the Legion 
of Honor, and the messages were read of 
those who from various parts of the world 
associated themselves with the splendid 
ceremony. 

High testimony of admiration and sym- 
pathy was offered the great geometer more 
recently upon the occasion of the meeting 
at Paris, last August, of the International 
Congress of Mathematicians. 

The Congress sent him a telegram of 
admiration and sympathy (he was at Saint- 
Jean-de Luz). This act caused vast satis- 
faction and profound emotion to the scien- 
tist, as he wrote me in one of his last letters. 

Hermite retained to the last day of his 
life his privileged intelligence; but his 
body suffered. In a long letter of his, a 
few days before his death, he complained 
of his attacks of asthma and of the lack of 
appetite and of sleep : he seemed to foresee 
the nearness of his end, so that sending me 
one of his works, he said that this would be 
without doubt the last! and that he had in 
great part accomplished it at Saint-Jean-de 
Luz, where by benefit of the mild climate 
had reawakened his mathematical activity. 
This last work is a letter to Professor 
Pincherle published in Tomo VY. of the 
Annali di Matematica. 

He told us also that he had sent a brief 
article to the new journal, Le Matematiche, 
of Professor Alasia. 

We will end by expressing a wish. We 
wish that those who have the authority 
would take the initiative toward an inter- 
national subscription for a work containing 
an extended biography of the ever-memo- 
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rable geometer, and a minute analysis of 
his works; perhaps might be added some 
brief articles by very illustrious living 
mathematicians; something, in fine, which 
would be as a funeral crown offered to the 
memory of the great dead. 

[Written by Juan J. Duran-Loriga for 
Le Matematiche, and translated by the Eng- 
lish editor G. B. Halsted. ] 


THE EXTRA-NUPTIAL NECTARIES IN THE 
COMMON BRAKE, PTERIDIUM 
AQUILINUM. 

THE common brake, Pteridium aquilinum 
Kuhn (Pleris aquilina L.) has for a num- 
ber of years been used in educational insti- 
tutions in this country as a laboratory 
type, more especially in connection with 
introductory courses in general biology in 
which both animal and plant types are 
used. That the presence of nectar-secret- 
ing organs in this form, therefore, should 
have been so generally overlooked as the 
writer has been led to believe, the more es- 
pecially as they were made known to the 
botanical world as early as 1877,* is a 
matter of some surprise. 

It is our purpose by means of the present 
paper to review the facts already published, 
and to present them, together with the 
writer’s own observations, in order to draw 
to the attention of teachers of biology the 
fact of the presence, in a non-flowering 
plant, of an organ such as is thought of 
usually in connection with the phaner- 
ogams alone. Interest attaches to this 
structure, also, from the fact that a definite 
organ of secretion may be observed by 
students in a much-used laboratory type, 
thereby enhancing its value as such. 

The extra-nuptial nectaries in Pteridiwm 
aquilinum were discovered by Francis Dar- 
win (l.c.), and their microscopic ap- 
pearance was briefly described by him in 


* Darwin, Francis. Jour. Linn. Soc. 15: 407. 


1877. 
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1877. The possible biological meaning of 
these organs was also discussed. 

Two years later, Bonnier* pointed out 
the presence of similar structures in certain 
genera of ferns, namely, in Cyathea, in 
Hemitelia and in Angiopteris, and briefly 
described some points in their anatomy. 
In addition, this author examined the 
nectar of the plant here under discussion. 

In 1891, in view of the scanty description 
till then extant, W. Figdory published a 
fuller account of the neetaries in Pteridiwm. | 
This description includes the external ap- 
pearance and the histology of the gland, 
and is accompanied by two illustrations. 
Later in the same year Figdor’s paper was 
reprinted, accompanied by some notes 
and one illustration} additional, by H. 
Potonié. § 


EXTERNAL APPEARANCE, 


The nectaries in Pteridiwm aquilinum oc- 
cur on the fronds at the bases of the pinne 
and pinnulee on the morphological lower 
side of theleaf. The largest and most con- 
spicuous are the lowermost, that is, those at 
the bases of the first pair of pinne. On one 
developing frond,therefore, one may observe 
a complete developinental series. When 
examined macroscopically the glandsappear 
as approximately oval areas just below and 
extending somewhat into the angles formed 
by the mid-veins of the first and second, 
and second and third, orders. The exter- 
nal surfaces of the glands are smooth, be- 
cause of the absence of the chaffy scales 
found elsewhere on the young frond. 


* Bonnier, G. ‘ Les nectaires.’ Ann. Sci. Nat. Bot. 
VI. 8: 5-212. 1878: 

{ Figdor, W. ‘ Ueber die extranuptialen Nectarien 
von Pleridium aquilinum.’ Oecesterr. botan. Zeitschr. 
No. 9: 18911" 

{ Reproduced in Engler and Prantl’s ‘ Natiirlichen 
Pflanzenfamilien,’ 14: 67. 

2 Potonié, H. ‘Die ‘ extranuptialen’ Nectarien 
beim Adlerfarn.’ Natur-Wiss. Wochenschr. 6: 401. 
4 O. 1891. 
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Their color, according to Figdor, is 
brown-red in the central part of the necta- 
rial surface, developing into red on the 
edges. Darwin’s statement is that they 
are ‘smooth green.’ In our east North 
American plants, the color in the young 
state is much as described by Figdor. 
Later the red color is lost, and the organs 
are then deep green. Darwin’s and Figdor’s 
statements may, therefore, be harmonized 
as they appear to apply to different stages 
of growth, if indeed the European plants 
do not differ among themselves and from 
the American. Figdor further notes that 
the membranes of the nectaries early be- 
come brown and that, later, they thicken 
considerably. The use of the red color is 
quite problematical. 

The secretion of nectar is very abundant 
during the unfolding of the frond. So 
abundant is it, in fact, that large beads of 
the limpid fluid may be seen from a dis- 
tance, resting on the nectaries or running 
down the petiole. With a hand lens, one 
may easily note the accumulation of nectar 
after the surface has been wiped off. Dar- 
win found that a drop of the liquid was 
formed in six minutes. Handling and tast- 
ing the secretion shows it to be sirupy and 
very sweet. According to Bonnier (l. c.) 
the sugars saccharose and glucose are 
present. Here, as in analogous organs in 
other plants, the exudation is quite inde- 
pendent of bleeding pressure. Leaves 
which have been broken off continue to 
produce nectar for some days, provided, 
of course, that they be kept in fair condi- 
tion. As the frond ages, the activity of 
the glands is lowered, until they finally 
cease to secrete and become functionless as 
nectaries. 


ANATOMY. 


The epidermis consists of polygonal cells, 
with a depth that is greater by about one- 
third than that of the rest of the epidermal 
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cells of the petiole; in transverse section 
they are nearly square (Fig. 5). These 
cells have red coloring matter in their sap, 
although the color is not confined merely to 
the glandular areas, but is usually extended 
from them in bands of various breadths up 
and down the petiole. The loss of this 
color as the age of the leaf increases has 
been notéd above. 

Scattered here and there on the surface 
are a number—a dozen or more—of sto- 
mata. These are irregular in position, in 
surface view very much rounded (Fig. la), 
resembling in this respect very closely the 
water pores of the garden nasturtium (TZvo- 
paeolum sp.). 


\/ = 


/ 


Fic. la, Stoma from nectary. 
Fic. 1b. Stoma in which the guard cells have been 
spread apart by growth of the surrounding tissues. 


They do not, however, lack so entirely 
the characters found in air stomata, as is 
shown in the figure. The delicate hinge 
mechanism is not present, and the thicken- 
ing of the walls is even all around, in which | 
the stomata agree in essential detail with 
water stomata, such as are found in Secale 
cereale, Conocephalus ovatus.and other plants. 

In some cases the stretching of the epi- 
dermis incident to growth causes a dis- 
placement of the guard-cells (Fig. 1b), and 
a consequent enlargement of the pore. The 
guard-cells are raised above the general 
surface (Fig. 2), in which particular the 
writer’s observations fail to coincide with 
those of Figdor, whose illustration in other 
regards also does not show the guard-cells 
to possess any characters usually found in 
such. Figdor states that a ‘test with a 
sugar solution indicated that some of the 
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stomata carry on the usual function while 
others serve for the exudation of nectar.’ 


Fic. 2. Transverse section through a stoma and 
adjacent tissue of the nectary. 


It is, however, not clear how the test was 
applied, and we believe that in view of the 
facts the question of the function of the sto- 
mata may be decided upon other grounds. 
A very few of these which occur on the 
edge of the nectarial surface have the ap- 
pearance of air stomata, but by all odds the 
big majority have the characters above de- 
seribed, from which it appears that the 
guard-cells are in such cases quite function- 
less in opening or closing the entrance. 
Furthermore, the nectar when it is being 
secreted is so abundant that it must needs 
hinder completely the gas interchange at 
that time. That such interchange takes 
place later is almost certainly the case, as 
is indicated by the condition of the chloro- 
phyll-bearing cells of the gland. Nor does 
the immobility of the guard-cells call for 
remark, inasmuch as the amount of tissue 
involved in transpiration coincident with 
respiration is relatively so very small as to 
have no effect upon the turgor of the whole 
leaf. Stomata are absent from the rest of the 
petiolar surface, excepting that, as Potonié * 
has pointed out, they are present along two 


* Potonié H. Jahrb. des Konigl. bot. Gartens zu 
Berlin, 1 : 310-317. 1881. 
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bands on either side of the morphological 
upper flattened side of the leaf-stalk, be- 
neath which the hypodermal stereome is 
absent, though elsewhere present except 
in the nectaries. The relation of these 
bands to the glands should here be pointed 
out. As just stated, the rachis possesses 
two such bands, which pass without dividing, 
each along the lower margin of one of the 
first pair of pinnae. The band lying along 
the upper margin of a pinna and that along 
the side of the rachis nearer the same and 
above its insertion arise at the same point. 
At this point lies the nectary. These rela- 
tions, which are exhibited in Fig. 3, a and 
b, are repeated at each fork in the frond. 


Fic. 3. a, lateral view of rachis showing the nec- 
tary and the stomatal bands, s; 0, diagrams?showing 
the distribution of the bands. 


Through these true pneumathodes, by reason 
of the anatomical relations just indicated, 
the gas interchange may easily take place 
between the glandular tissue and the air. 
On old dead fronds the nectarial stomata 
are so large as to be seen with the naked 
eye, from which fact the presence and ex- 
tent of the gland beneath may be deter- 
mined. 

Beneath the epidermis lies the glandular 
tissue extending to a depth of 1 mm. or 
a fraction more.” In a transverse section 
through fresh material, the extent of the 
same may be recognized by the deeper 
green color contrasting with the lighter 
color of the surrounding tissues. The cells 
are rounded in form, as described for 
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Hemitelia by Bonnier (J. ¢.), and contain 
relatively much more protoplasm than the 
contiguous cells, large nuclei and chloro- 
plasts. The cytoplasm is vacuolated and 
the cell walls are thin. The cells stand in 
contrast with the ground parenchyma on 
account of their smaller size, their diame- 
ters being between the ratio of 1 to 3 and 1 
to 4. The cells near the epidermis are 
larger than those lying deeper in the gland. 
In making the foregoing statement, we dif- 
fer from Figdor, who says ‘‘ The single ele- 
ments of the gland are about the size of 
the cells of the fundamental parenchyma.” 
Frequent small intercellular spaces occur. 
These connect with each other and finally 
with the substomatic spaces which are of 
considerable size (Fig. 2). Through these, 
therefore, the secretion may findits way to 
the surface of the gland. ‘Bonnier, in the 
paper above cited, makes no mention of the 
substomatic spaces in the special treatment 
of the ferns. Further on, however (p. 
151), he makes a general statement to the 
effect that he had established the fact that, 
in the cases of nectaries with stomata, these 
are either without a substomatic space or 
have only very small ones. His figure 
representing the nectary of Hemitelia obtusa 
(on his Pl. 1, Fig. 9) certainly bears out 
his general statement. We cannot, how- 
ever, regard this figure as satisfactory. No 
attempt was made to delineate the stomata, 
except in very schematic fashion, on ac- 
count of the small size of the drawing, for 
whichreason also the possibility of represent- 
ing substomatic and intercellular spaces was 
very much lessened. The presence of a 
large substomatic space, however, may not 
be regarded as of any importance in the 
economy of such an organ as a nectary, in 
which the movement of the fluid is the 
important and characteristic feature. 
Passing on to consider the relation of the 
nectary to the vascular tissue, we notice in 
tie first place the distribution of bundles in 
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the immediate vicinity of the former. Fig. 
4 shows, in diagrammatic form, this re- 
lation, from which there appears to be little 
variation to be noted beyond. A broad 


Fic. 4. Diagram showing ‘the relations of the 
vascular tissue and gland. The dotted outline shows 
the extent of the latter. c, limit of the cribral part of 
the bundle ; e, endodermis. The pericycle is included 
between these. 


stele* (st) divides at the lower angle of the 
nectary, one branch (p’) running along one 
side of the gland and thence into the pinna, 
the other and larger passing along the other 
border of the gland, broadening as it goes 
into a vascular plate which consists of a 
dense complex of short, irregular wood ele- 
ments, well-developed cribral cells and a 
several-layered pericycle, to be described 
below. 

From this plate of vascular tissue, which 
lies beneath and somewhat obliquely across 
the nectary, pass forward two branches, p 
and 7, which go into the pinna and rachis, 
respectively. Sometimes four branches 
arise by the splitting of these two, but the 
general character of the arrangement is 
quite constant. Sometimes a small stele 
runs into the complex, as shown ata, Fig. 4. 


* The term stele is used here, in the ferns, without 
reference to the question of morphological pro- 
priety. See Jeffrey, E. C., ‘The morphology of the 
central cylinder in the angiosperms,’ Zrans. Can. 
Inst., Vol. 6. 
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In no case examined, however, does a 
bundle end ina gland, as held by Figdor 
(.¢.). The relations of the glandular and 
vascular tissues are none the less intimate 
and striking, as we shall see in coming to 
the second point. 


Fic. 5. Diagram of a transverse section through 
a nectary. ep, epidermis ; ¢c and e, as in Fig. 4. 

In examining a transverse section we see 
the glandular tissue extends towards and 
comes partially to surround the vascular 
bundles adjacent (Fig. 5), and, further, that 
the pericycle of these bundles, in the regions 
contingent upon the gland, consists of three 
to four layers of enlarged cells, and not, as 
is to be found elsewhere, of asingle layer of 
cells (Fig. 6,a@ and b). These enlarged 
pericycle cells are abundantly supplied 
with cytoplasm of fine, tenuous structure 
with large and often irregularly shaped 
nuclei. The cytoplasm is little vacuolated. 


Fic. 6. a, transverse section through a portion 
of the pericycle in contact with the glandular tissue. 
b, a similar portion in a bundle adjoining the ground 
tissue. ¢, cribral cells ; p, pericycle ; e, endodermis ; 
g, ground parenchyma. 


The pericycle cells found elsewhere in the 
petiole, where the glands are active, are 
supplied with ascant amount of cytoplasm. 
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The endodermis, * which is usually regular 
and well marked, is, in the vicinity of the 
nectary, quite irregular and often difficult 
to recognize, and its cells have very much 
the character of the adjoining gland cells 
in shape and content. We may thus 
regard these cells, namely, those of the 
endodermis and pericycle, where the bun- 
dles and nectary touch, as a part of the 
gland. . Whether we may assign a different 
function or the same to these cells may not 
be answered. Bonnier (J. ¢.) has indicated 
that, besides the two sugars above named, 
au invertin is to be found in the gland. 
The suggestion occurs to us that this sub- 
stance originates in the pericycle. Never- 
theless, the greater development of the peri- 
eyele as already indicated can perhaps be 
entirely accounted for by the activity of its 
cells in passing the soluble carbohydrates 
from the moving sap into the gland. 

After the activity of the gland ceases, the 
thickening of the walls of the endodermis 
commences, in all the bundles lying in the 
petiole near the fork formed by the pinna, 
and the process extends to the surrounding 
parenchyma. In this way the strength of 
the fork is very materially heightened. We 
notice also, with Figdor, a thickening of 
the walls of the gland cells, a process 
which takes place in all the chlorophyll- 
bearing cells beneath the stomatal bands. 

In offering a teleological explanation of 
the organs above described, F. Muller 
pointed out that in Brazil the fern is visited 
by an ant (Cremogaster sp.) of which a leaf- 


 eutting species,an Oecodoma, standsin dread. 


To this Francis Darwin } answers that the 
plant has few natural enemies—meaning, 
presumably, in England, though this is 
equally true, so far as observation goes, 
in North America. Francis Darwin further 
suggests, in the view of the possible weak- 
ness of the above explanation, that the 


* Derived from the phloeoterma of Strasburger. 
+ Nature, 16: 100. 
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gland is either an organ which was for- 
merly of use and is now passing away, or 
that it is connected ‘ with some unknown 
process of nutrition.’ That its activity ‘is 
decidedly connected with the growth of 
young fronds’ stands in favor of the latter 
view. A supplementary suggestion has al- 
ready been made by the writer to the effect 
that the solution of actively secreted sugar 
may act as a carrier for some other sub- 
stance in the nature of an excretion.* 

The writer has observed on the surface 
of the gland in some eases a felt of dark- 
colored fungal hyphae. The occurrence of 
these, when the leaf-blade has not yet un- 
folded, carries with it the suggestion that 
the nectarial surface is a constant infection- 
point, the sugary fluid acting as a nutrient 
medium and the entrance of the hyphae 
being made easy by the large stomata. 


ORIGIN OF THE NECTARY. 

Certain facts which have been pointed 
out give us grounds for offering a view of 
the origin of the nectaries, to the effect that 
they have arisen as portions of the respira- 
tory areas of the petiole and its branches, 
which have become secondarily specialized 
as nectar-secreting glands. 

In support of this view, we recall the re- 
lation of the nectaries to the stomatal bands 
(pneumathodes), with which they have a 
practically identical structure, with, how- 
ever, a more intimate connection with the 
vascular system. We regard the wide 
distribution of these band-shaped pneu- 
mathode regions in the ferns as indicating 
a phylogenetically greater age than that of 
the nectaries assuch. If this be true, Fran- 
cis Darwin’s suggestion, quoted above, that 
the nectary is an organ once useful but 
now on the wane, must probably be thrown 
out of court, though not necessarily. 
Further, the stomata, while clearly func- 


* Bonnier (7. c.) has shown that other substances 
are thrown off in small quantities. 


SCIENCE. 


(N.S. Von. XIII. No. 336. 


tionless as pneumathodes during the period 
of the gland’s activity, and deprived of the 
delicate mechanisms for closure both by 
their own development and the manner of 
growth of the surrounding epidermis, are 
nevertheless to be regarded as respiratory 
mechanisms, serving the function of setting 
free the nectar. The analogous conditions 
in Tropaeolum and other plants may be 
cited as a parallel case save in the nature 
of the exudate. The presence of the sub- 
stomatic spaces, usually broader beneath 
the stoma than represented in Fig. 3, to- 
gether with the intercellular spaces both 
suggest the same thing. 

It is to be questioned if the presence of 
chlorophyll in the gland has any necessary 
relation to the activity of the organ asa 
gland, upon which point further study of 
the cytological phenomena may throw light. 

Haberlandt* has drawn the provisional 
conclusion with regard to nectaries in gen- 
eral, that they have been derived phylo- 
genetically from hydathodes. In summar- 
izing the present paper we submit the case 
described herewith as one in which the 
nectaries have been derived both ontoge- 
netically and phylogenetically from pneu- 
mathodes. 


Franeois E. Lioyp. 
TEACHERS COLLEGE, 


COLUMBIA UNIVERSITY. 


THE BRITISH NATIONAL ANTARCTIC 
EXPEDITION.+ 

Tue resignation of the man who is, be- 
fore all others, fitted to be the Scientific 
Leader of the National Antarctic Expedi- 
tion will lead the fellows of the Society to 
expect some statement of the causes which 
have produced a result so disastrous to the 
interests of science. The following state- 
ment gives an account of the efforts which 

* * Physiologische Pflanzenanatomie,’ p. 432. 

+ A letter addressed by Professor Edward B. Poul- 


ton, of Oxford University, to the fellows of the Royal 
Society. 
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have been made to prevent the injury 
which has occurred. 

In the autumn of 1899, Captain Tizard, 
F.R.S., and I were appointed as the repre- 
sentatives of the Council of the Royal 
Society on an Antarctic Executive Com- 
mittee of four, Sir Clements Markham 
(Chairman) and Sir R. Vesey Hamilton 
being the representatives of the Royal Geo- 
graphical Society’s Council. Our functions 
were defined under various heads in a 
printed form previously agreed upon. No. 
2 instructed us to submit a program of 
the Expedition for approval to the Joint 


Antarctic Committee (consisting of sixteen” 


representatives of each Council), ‘‘ such a 
programme to include (a) A general plan 
- of the operations of the Expedition, includ- 
ing instructions to the Commander, so far 
as this can be laid down beforehand. (0) 
The composition of the executive and scien- 
tific staff to be employed, the duties, prep- 
aration and accommodation for, and pay 
of, the several members.”’ No. 4 instructed 
us “to make the appointments of the sev- 
eral members of the executive and scientific 
staff, subject to the final approval of the 
Joint Committee.”’? The word ‘civilian’ 
was nowhere employed. The four mem- 
bers of the Hxecutive Committee were 
placed on the Joint Committee and all Sub- 
Committees. 

Before the first meeting of the Executive 
Committee, Captain Tizard and I were seen 
by Professor Rucker, who informed us that 
one of the first points which the Council of 
the Royal Society desired us to raise was 


the relation in power and status between . 


the Commander and the Scientific Leader. 
In the German Expedition, which was to 
start about the same time, the Scientific 
Director had absolute power, and we were 
asked to consider the possibility of such an 
arrangement in the English Expedition. 
At one of our first meetings, I think the 
very first, I raised this question and sup- 
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ported the German arrangement. The 
other three members, who were all naval 
experts, convinced me that English law re- 
quired the Captain to be supreme in all 
questions relating to the safety of his ship 
and crew. Since that time I have never 
disputed this point, but always maintained 
that the scientific chief should be head of 
the scientific work of all kinds, including 
the geographical, and that the Captain 
should be instructed to carry out his wishes, 
so far as they were consistent with the 
safety of ship and crew. 

We then considered the appointment of 
Scientific Leader and decided to nominate 
Professor J. W. Gregory, then of the Brit- 
ish Museum of Natural History. In sug- 
gesting his name to my colleagues, I was 
influenced by his proved success in organ- 
ization and in the management of men in 
a most difficult expedition (British Hast 
Africa in 1893), by the wide grasp of 
science which enabled him to bring back 
valuable observations and collections in So 
many departments. His ice experience in 
Spitzbergen and Alpine regions was also of 
the highest importance, together with the 
fact that his chief subject was geology, 
a science which pursued in the Antarctic 
Continent would almost certainly yield re- 
sults of especial significance. In addition 
to all these qualifications, Professor Greg- 
ory’s wide and varied knowledge of the 
earth rendered his opinion as to the lines 
of work which would be most likely to 
lead to marked success extremely valuable 
in such an expedition. No one was more 
competent to state the probable structure 
of the Antarctic Continent and its relation 
to that of the earth. This opinion of Pro- 
fessor Gregory’s qualifications for the posi- 
tion of scientific leader of an Antarctic ex- 
pedition is, I know, widely held among 
British scientific men. in their wide com- 
bination, and united as they are to tried 
capacity as a leader, they are unique, and 
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an expedition with Professor Gregory for 
its scientific chief, with as freea hand as 
English law would permit, was bound to 
yield great results. 

The Committee deputed me to ask Pro- 
fessor Gregory if he would consent to be 
nominated. In doing sol carefully explained 
that he could not have the full powers of 
the German scientific leader. He consented 
to consider the offer favorably, but wished 
for amore definite statement of his position 
and powers, and for a program of the 
Expedition. Shortly after this he was ap- 
pointed professor of geology at Melbourne, 
and left England. On the voyage he wrote 
a long letter to the Hxecutive Committee 
(dated January 19, 1900), which he posted 
to me at Port Said. In it he said, ‘I have 
heard so many rumours as to what is 
wanted, that I cannot be sure whether I 
correctly understand the views and wishes 
of the Executive Committee: I therefore 
write mainly for the sake of correction, so 
that I may avoid any misstatements in 
communicating with the Council of Mel- 
bourne University, when the proposal from 
the Committee reaches me.” The plan 
drafted by Professor Gregory in this letter 
included the provision of a landing party 
with house, observing huts, dog-stable, etc., 
and he argued that its organization should 
be placed ‘in the hands of the scientific 
staff,’ but that, under any circumstances, 
the Scientific Leader should have the op- 
portunity of controlling a small independent 
party on land. This letter was read by all 
the members of the Executive Committee, 
and, on June 15th, at the close of the meet- 
ing, the Secretary despatched a cable to 
Professor Gregory containing the informa- 
tion ‘‘ Your letter of January 19 has been 
received and approved.” As soon as Pro- 
fessor Gregory received this he sent a 
decoded copy to Sir Clements Markham, 
who did not correct it. Indeed, at this 
period Sir Clements Markham frequently 
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expressed opinions which implied that he 
contemplated the establishment of a land- 
ing party independent of the ship. Pro- 
fessor Gregory applied for and received from 
the Council of Melbourne University per- 
mission to take the appointment on the 
lines of his letter of January 19th. 

Professor Gregory’s name was very 
warmly received by the Joint Committee 
and he was appointed Scientific Head on 
February 14, 1900; the words “ Formally 
appointed, wire when fully able to decide,” 
being cabled to him a few days later by Sir 
Clements Markham. 
' Lieutenant Robert F. Scott, Torpedo 
Lieutenant of H. M. 8. Majestic, was ap- 
pointed Commander of the Expedition 
by the Joint Committee, on May 25, 
1900. 

In June, 1900, my attention was called to 
a statement in the Press describing Professor 
Gregory as ‘ Head of the Civilian Scientific 
Staff.’ Feeling confident that the word 
‘ civilian ’ was not employed in the resolu- 
tion accepted by the Joint Committee I 
wrote to Sir Clements Markham on the 
subject. In his absence the Secretary re- 
plied, ‘The words ‘Head of the Civilian 
Scientific Staff’ are the exact words of the 
resolution passed by the Joint Committee 
appointing Professor Gregory, and I know 
Sir Clements himself was very anxious to 
have the word ‘ civilian’ in, so that no dif- 
ficulty might arise between Professor Gre- 
gory and the Commander of the Expedition, 
since the civilians would not be the only 
scientific men on board.’? The word ‘ ci- 


vilian’ does certainly occur in the minutes 


of the meeting. On the other hand, Sir 
Clements Markham was not present on 
that occasion (February 14, 1900); the 
word ‘civilian’ did not occur in the in- 
structions issued to the Executive Commit- 
tee, and was not used in my letter to Sir 
Clements (February 15th) describing the re- 
sult of the meeting and asking him to cable. 
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The words I used, ‘leader of Scientific 
Staff,’ were not commented upon in his re- 
ply (February 16th), stating that the cable 
should be sent. The word ‘civilian’ was 
not used by Dr. W. E. Blanford, writing to 
convey the unanimous recommendation of 
the Geological Sub-Committee that Professor 
Gregory should be ‘chief of the Scientific 
Staff of the Expedition.’ Professor Herd- 
man, who seconded the resolution on Feb- 
ruary 14th, and I, who proposed it, both re- 
member the words ‘ Scientific Leader of the 
Expedition.’ I have not been able to re- 
cover a copy of the notice convening the 
meeting, in which the agenda were put 
down. It would, however, have been un- 
reasonable for the Joint Committee to have 
accepted the word ‘civilian’ when it had 
no information before it which justified the 
expectation that naval officers would be 
lent by the Admiralty. 

At the meeting of the British Association 
at Bradford, I explained the situation to 
Professor Rticker, whoagreed with me that 
it was full of danger, on account of the 
reasons alleged for the use of the word 
‘ civilian,’ viz., in order to discriminate be- 
tween the science under Professor Gregory 
and that under the Commander. Heagreed 
with me that the coordination of all the 
science of the expedition ought to be in the 
hands of the scientific chief who had been 
selected, because his reputation was a guar- 
antee that all interests would be properly 
looked after. Sir Michael Foster, to whom 
I mentioned the matter at a later date, 
quite agreed with this opinion, but was un- 
willing to contest the use of the term 
‘civilian.’ Furthermore, when I raised 
the question at a meeting of the represent- 
atives of the Royal Society on the Joint 
Committee, it appeared that the term was 
actually preferred by certain influential 
nayal authorities who were preseut, so that 
it was impossible to resist it without divid- 
_ ing those who desired to give Professor 
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Gregory such a measure of freedom of ac- 
tion as he was prepared to accept. 

At the meeting (November 20, 1900) of 
the Joint Committee, following the conver- 
sations with Professor Rucker and Sir 
Michael Foster, a report from the Execu- 
tive Committee and submission and esti- 
mate from Captain Scott were read and 
received, with certain modifications. JI in- 
dicated to the Secretaries of the Royal So- 
ciety, who were sitting opposite to me, that 
this was a favorable opportunity to raise 
the question of the powers of the Scientific 
Director over the whele of the science of 
the Expedition. They were, however, un- 
willing to do so, hoping, I believe, that all 
difficulties would be smoothed away by per- 
sonal negotiations between Captain Scott 
and Professor Gregory, who was expected 
home in a fortnight. 

For nearly two months these negotiations 
proceeded between Professor Gregory on the 
one side and Captain Scott and Sir Clements 
Markham on the other, and between Sir 
Clements Markham and me. 

The principles held were irreconcilable, 
and it only remained to appeal to the Joint 
Jommittee for a decision. 

On January 9, 1901, Professor Gregory 
wrote to Professor Riicker, explaining the 


_ failure of the negotiations, and on January 


28th he addressed a letter to the Royal 
Society’s representatives on the Joint Com- 
mittee, from which I select the following 
paragraphs : 

I landed at Liverpool on December 5, and went 
straight to Dundee to meet Captain Scott, and showed 
him a copy of my letter of January 19 [1900]. As he 
returned it to me next day without comment, I be- 
lieved that he understood and accepted the general 
conditions therein stated. On January 7, in order to 
settle the exact terms of our mutual relations, I sub- 
mitted to Captain Scott a draft of the instructions I 
expected to receive from the Joint Committee, and 
which I had previously shown to Professor Poulton. 
To my surprise Sir Clements Markham and Captain 
Scott expressed disapproval of these instructions, 
practically on the ground that there could be only 
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one leader of the Expedition, and that that leader 
must be Captain Scott. 

My colleagues and myself were characterized as 
civilian scientific experts, accompanying the expedi- 
tion to undertake investigations in those branches of 
science with which the ship’s officers were unfamiliar, 
and it was proposed that, to maintain Captain Scott’s 
complete control, all the scientific men should be re- 
quired to sign articles. 

According to this theory, the position of the scientific 
staff is accessory and subordinate. The contentions 
of Sir Clements Markham and Captain Scott would 
completely alter the position which I was invited to 
take and which alone I am prepared to accept. Were I 
to accompany the expedition on those terms there 
would be no guarantee to prevent the scientific work 
from being subordinated to nayal adventure, an object 
admirable in itself, but not the one for which I under- 
stood this expedition to be organized. 

The Executive Committee met on Janu- 
ary 30th and drafted instructions on lines 
approved by Sir Clements Markham. They 
were opposed by my colleague Captain 
Tizard, but in my absence through illness 
were passed by two votes to one. 

A few days later the draft instructions 
were considered by the Royal Society’s rep- 
resentatives, who appointed Sir Joseph 
Hooker, Sir William Wharton and Sir 
Archibald Geikie to suggest amendments. 
They carefully considered the draft and 
suggested several alterations, the most im- 
portant of these being the instructions to 
the commander, (1) not to winter in the 
ice, (2) to establish between two named 
points on the coast a landing party with 
three year’s stores, under the control of 
Professor Gregory. 

The Royal Society’s representatives again 
met and unanimously approved these 
amendments, which were submitted to- 
gether with the draft instructions to the 
meeting of the Joint Committee on Febru- 
ary 8th. The representatives of the Royal 
Geographical Society objected that they had 
not had the same opportunity of consider- 
ing the instructions at a separate meeting, 
and that the amendments were sprung upon 
them. The meeting was accordingly ad- 
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journed until February 12th, the very day 
before Professor Gregory sailed. During 
the prolonged discussion which took place, 
the authorities on magnetism were unan- 
imous in affirming that a station on land 
was essential in order to obtain the full 
value of the observations made on the ship. 

Sir Clements Markham threatened that 
the Council of the R. G. S. would not ac- 
cept the amended instructions, whereupon 
Sir Michael Foster drew attention to the 
letter which Sir Clements had written at the 
time when the Joint Committee was pro- 
posed. 

The amendments were finally approved 
by 16 votes to 6, and Sir Archibald Geikie 
and I were deputed to explain to Professor 
Gregory, who was in attendance, that he 
was to be landed in control of a small party, 
if a safe and suitable place could be found, 
and to ask if he would accept these condi- 
tions. We reported his consent to the 
meeting, which was then adjourned for the 
consideration of other details. 

Two of the representatives of the R. G. S., 
Sir Anthony Hoskins and Sir Vesey Hamil- 
ton, resigned shortly afterwards, explain- 
ing that they could not agree with the 
action of the Committee. The R. G.S. had, 
however, the right, which it subsequently 


~ exercised, of appointing new members. 


At the adjourned meeting, on February 
19th, the question of the ship wintering was 
discussed at length. Those who had prac- 
tical experience of the Antarctic urged us 
strongly not to take the responsibility of 
permitting the ship to winter in the ice. 
Sir Joseph Hooker’s statement of the dan- 
ger was especially impressive, and the meet- 
ing decided in accordance with his opinion. 

At the same meeting Major L. Darwin 
proposed to modify the conditions accepted 
by Professor Gregory, by adding to them 
the additional consideration that he should 
only be landed if the time of the ship 
should not be too greatly diverted from 
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strongly against any modification at this 
stage. Sir Michael Foster opposed me, and, 
after the close of the meeting, there was a 
somewhat sharp though friendly expression 
of conflicting opinions, he maintaining that 
there should be ‘give and take,’ I that we 
were already pledged to Professor Gregory, 
that the arrangement was as it stood a com- 
promise—the minimum Professor Gregory 
would accept—by no means the one which 
scientific men, not belonging to the navy, 
would have preferred. 

At that meeting Major Darwin did not 
succeed, but his suggestion in somewhat 
different words was again brought forward 
at the next meeting on March 5th. Just 
before the meeting Sir Archibald Geikie 
told me that he intended to support the 
proposed changes ‘in the interests of peace,’ 
and that Mr. Teall, and Mr. George Mur- 
ray, Professor Gregory’s representative, 
also approved them. Resistance was hope- 
less ; I could only protest against any altera- 
tion of the conditions offered and accepted, 
requesting that my name and the names of 
those who agreed with me (Mr. J. Y. Buch- 
anan and Captain Tizard) should be re- 
corded. 

I wrote to Professor Gregory a full ac- 
count of what had happened, carefully ex- 
plaining that his representative and many 
of his friends supported the changes, that I 
had confidence that the proposal was made 
to enable the Geographical Society to accept 
the instructions and that it was not in- 
tended to prevent, and, I believed, would not 
prevent, his being landed. 

In spite of the incorporation of Major Dar- 
win’s changes the R. G. 8. Council refused 
to accept the instructions, but addressed 
a letter signed by their President, dated 
March 18th, to the members of the Joint 
Committee stating that they were compelled, 
“as trustees for the money subscribed 
through their Society and for the funds 
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voted by their Society, to regard the above 
scientific objects [viz., those to be carried 
out by a landing party] as subsidiary to the 
two primary objects of the Expedition— 
namely, exploration and magnetic observa- — 
tions.” In view of the unanimous witness 
of all experts that the landing party was 
essential for full success in the magnetic 
work this statement is sufficiently remark- 
able. 

The letter went on to inform us that the 
President, Sir Leopold McClintock, and Sir 
George Goldie had interviewed the officers 
of the Royal Society and had reported to 
the R. G. S. Council which now suggested 
that the Joint Committee should recom- 
mend a small committee of six, three to be 
appointed by each Council, to deal finally 
with the instructions. The Council of the 
R. G.S. agreed to accept the decision of 
this committee provided the Council of the 
Royal Society agreed to do the same. 

It has been stated in various directions 
that the Geographical Society produced 
new evidence (based upon the experience of 
Borchgrevink and the intentions of the 
German leader) which had not been laid 
before the Joint Committee, and thus in- 
duced the officers of the Royal Society to 
agree toanew committee. To this it may be 
replied that these sources of information had 
been open to the Joint Committee, and that, 
if anything new had arisen, it was reason- 
able to refer it to the old committee rather 
than to a new one appointed ad hoc. 
Furthermore, the letter of the Royal Geo- 
graphical Society, referred to above, clearly 
indicated that the real intention was to 
escape from the conditions proposed to and 
accepted by the Scientific Leader. 

The Joint Committee met on April 26th, 
and was addressed in favor of the course 
proposed by the R. G. §S. Council by Sir 
George Goldie. Nothing was said which 
could diminish the conviction that the R. G. 
§. Council and that of the R.S. in weakly 
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consenting to nominate a fresh committee 
had struck a disastrous blow at all future 
cooperation between scientific bodies in this 
country. 

What reply could the officers make if 
they were asked to advise the Council of the 
Royal Society to cooperate with that of the 
Royal Geographical Society on any future 
occasion ? 

I felt justified in asking what guarantee 
was there that the Council of the Royal 
Geographical Society would accept the find- 
ing of the committee of six, when it had re- 
fused to accept that of a committee which 
included all the officers and almost every 
expert in Arctic and Antarctic exploration 
from both societies. In réply Sir Michael 
Foster, in spite of the promise of firmness 
held out by his attitude on February 12th, 
when Sir Clements Markham threatened 
that his council would repudiate the find- 
ing of the Joint Committee, maintained 
that they had only acted within their rights, 
and that the Royal Society Council claimed 
‘the right to do the same if it had not agreed 
with the decision. 

At this point it will be convenient to give 
a list of the representatives of the Royal 
_ Society on the Joint Antarctic Committee, 
the representatives of the Royal Geogra- 
phical Society being equally significant in 
relation to the council of their own society. 
They are the President, the Treasurer, the 
Senior Secretary, the Junior Secretary, Mr. 
A. Buchan, Mr. J. Y. Buchanan, Captain 
Creak, Sir J. Evans, Sir A. Geikie, Pro- 
fessor Herdman, Sir J. D. Hooker, Professor 
Poulton, Mr. P. L. Sclater, Mr. J. J. H. 
Teall, Captain Tizard, and Admiral Sir W. 
J. Li. Wharton. 

If the reports of Joint Committees of such 
magnitude and weight are to be thrown 
over with the approval of the councils of 
both societies because a majority of one 
council does not.agree with the conclusions, 
men will rightly hesitate before consenting 
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to devote an immense amount of time and 
trouble to the work of the Society, and the 
efficiency of the Royal Society will be greatly 
diminished. 

The considerations set forth above indi- 
cate the future injuries which are likely to 
be inflicted on our Society by this surrender. 
At the meeting on April 26th, I was more 
concerned with the immediate and pressing 
injury, and therefore urged that the Royal 
Society was a trustee for the interests of 
science and that we had pledged ourselves 
to secure certain powers to the Scientific 
Director, that it was better the expediticn 
should not start (a contingency contem- 
plated as possible by Sir George Goldie, 
but not a serious danger, I believe, even 
though the Royal Society had stood firm 
and appealed to the Government, not on 
the subject-matter in dispute, but on the 
refusal of the Royal Geographical Society 
to work with the recognized methods of co- 
operation) than that the Royal Society 
should betray its trust, that the fellows of 
the Society would not support the officers 
in thus yielding to the Royal Geographical 
Society, and that I should feel bound to ex- 
plain my position to the Society. Sir Ar- 
chibald Geikie and Mr. J. Y. Buchanan 
also strongly objected to the surrender, 
which was then confirmed by a large ma- 
jority of those present. 

We were told by Sir George Goldie that 
the three representatives of the Royal Geo- 
graphical Society on the new committee 
would be Sir Leopold McClintock, Mr. 
Mackenzie, and Sir George himself; by Sir 
Michael Foster that the Royal Society 
Council would appoint three non-experts, 
viz.: Lord Lister, Lord Lindley and the 
Treasurer, who could pronounce without 
bias upon the whole of the evidence. My 
colleague, Captain Tizard, with whom I 
had worked with the most complete sym- 
pathy and agreement through the whole 
course of the negotiations, supported the 
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formation of the new committee, because of 
Sir Michael’s assurance that all evidence 
would be sifted and because of his faith in 
the validity of the evidence he had to give. 
Others probably voted in the affirmative for 
the same reason. 

Without asking for evidence from Sir 
Joseph Hooker, Sir W. Wharton, Sir 
George Nares, Sir A. Geikie, Captain Creak, 
Captain Tizard or Mr. Buchanan, the new 
committee proceeded to cable to Melbourne 
the modifications which have led Professor 
Gregory to resign. 

In bringing a condensed account of the 
negotiations before the Fellows of the Royal 
Society I desire to call attention to certain 
special difficulties which the Society has 
had to encounter in the struggle. 

(1) The fact that nearly the whole of the money 
voluntarily subscribed was obtained through 
members of the Geographical Society and 
from its funds. 

(2) The fact that Sir Clements Markham, Presi- 
dent of the Royal Geographical Society, a man 
of remarkable energy, resource and resolution, 
was the chief antagonist of the amendments 
passed by the Joint Committee. 

(3) The fact that the Junior Secretary and Sir 
John Evans were absent from England during 
the most critical period. 

(4) Professor Gregory’s appointment to the Chair 
at Melbourne, involving his absence from Eng- 
land during a large part of the negotiations. 

Making all allowance for these difficulties, 
I believe that the majority of the fellows 
will consider that the claims of the scien- 
tific chief in an expedition undertaken to 
do scientlfic work have not received from 
the Royal Society that unflinching, undi- 
vided and resolute support which they 
would have expected and desired. 

Hpwarp B. Pounton. 

OxrorD, May 15, 1901. 


FIRST REPORT OF THE LIMNOLOGICAL COM- 
MISSION OF THE AMERICAN MICROSCOP- 
ICAL SOCIETY. 

TuE initial report of a body so recently 
_ organized as this can hardly be more than 
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preliminary in character, all the more so 
that the field entrusted to itis as extensive as 
untried. When, by the action of this Society 
a year ago, the Limnological Commission was 
organized and its members asked to assume 
the duties laid upon them in connection 
therewith, they accepted, not without some 
hesitancy at the extent of the work before 
them. ‘The study of fresh-water bodies is 
indeed a great field, barely touched upon at 
one or two points in this country, and no- 
where in the world even superficially covered 
as yet. Nevertheless it was the original 
field of biologic study ; it was and is access- 
ible to public and private workers prac- 
tically everywhere, and affords opportuni- 
ties for extended or limited work in any 
particular department of biologic research 
towards which the student may be drawn. 
Furthermore, to this work attaches an un- 
doubted interest for all who come within its 
territory, while its problems have not only 
great biologic importance, but are also of 
economic value as well as of decidedly prac- 
tical character, touching as they do upon 
the important questions connected with 
fish culture, municipal water supply and 
sewage disposal. 

In this first report it will not be possible 
to do more than outline succinctly what 
has developed from our correspondence 
and discussion thus far regarding the object 
of the work, to make a brief survey of the 
field under discussion, of the ends to be 
reached and of some of the means for at- 
taining them, and finally to invite proposi- 
tions concerning the methods and problems 
under consideration and cooperation in pro- 
ceeding toward their solution. 

It may be fitting at the outset to state 
briefly the outlook before the Commission. 
Such a venture as this is not entirely un- 
heard of and consequently venturesome. 
A similar body was appointed some years 
ago by the Swiss National Society of 
Natural Sciences. As a Swiss investigator, 


898 


Professor Forel, of Geneva, was the pioneer 
in the study of fresh-water lakes, and, as 
the investigators of this beautiful mountain 
republic have retained their supremacy in 
this field of research through more than 
thirty years, so also Switzerland was the 
leader in organized effort towards the de- 
velopment of limnological investigation. 
The plan of the Swiss Limnological Com- 
mission in assigning work in various regions 
to different students has met with such suc- 
cess as to inspire those who follow in its 
footsteps with hope for the outcome of their 
efforts, and as to hold up a high standard 
for their attainment, Similar results can- 
not be expected ina brief period of time, 
but we hope that they may be reached here 
eventually. 


The study of limnologic questions affords 


abundant opportunities for workers of every 
type and of every grade; but if the results 
of such varied activity are to be of per- 
manent value or of general import they 
must be correlated and unified. There- 
with gaps in the records will become ap- 
parent and new problems will be suggested, 
so that the lines of work will be extended 
and at the same time joined together into a 
symmetrical system. The fundamental ob- 
jects then of this Limnological Commission 
we believe to be: 

To coordinate the results obtained by dif- 
ferent investigators into a united whole, to 
enlist new workers and to encourage new 
work .along lines already marked out, to 
suggest new lines of work and methods of 
research, and to aim at uniformity of pro- 
cedure, so that the results may be compared 
and correlated. 

For convenience in discussion and in the 
organization of the work, the field of limno- 
logic study has been cut up into a number 
of main divisions and some of the chief 
subdivisions under each indicated. These 
are as follows: 

1. Bibliography : A general historical re- 


SCIENCE. 


[N. S. Vou. XIII. No. 336. 


view of limnological studies to date’; peri- 
odie summaries of work done in the world 
at intervals thereafter. 

2. Physiography: The inanimate environ- 
ment, including the physical and chemical 
study of water bodies ; types of such bodies, 
distribution ; temperature, color, circula- 
tion ; lake areas ; composition of water, etc. 

3. Biology, (a) Taxonomy of water organ- 
isms: Systematic tables, description and 
sketch of each on cards to form eventually 
a faunal catalog for the United States. (0) 
Morphology of organisms: Anatomy, his- 
tology, embryology of individual forms. 
(¢) Distribution of organisms: Geographic; 
regional ; littoral, limnetic, bathybic species ; 
quantitative: General, numerical, propor- 
tional. (d) Physiology, experimental stud- 
ies. (e) Ecology. 

4, Applied limnology: Water supply, 
sewage, fish culture. 

After this preliminary statement, the 
Limnological Commission has the following 
recommendations to make for the purpose 
of advancing this work : 

First, it is expedient that as soon as suit- 
able persons can be found who are willing 
to undertake the work, there should be 
added to the Commission a physicist, a 
chemist and a bacteriologist, in order that 
these phases of the environment may be 
adequately studied. 

Second, the influence of the Society should 
be directed towards the production and pub- 
lication of accurate systematic accounts of 
the fresh-water organisms to the end that 
the various workers on limnologic questions 
may have at hand taxonomic summaries of 
the organisms with which they come in 
contact. It is not too much to say that 
such treatises are non-existent for American 
forms and inaccessible to the majority, even 
for the few groups which have been par- 
tially worked out. This must be the first 
step in the inauguration of the proposed 
movement. The publication of a series of 
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eatalog cards, each devoted to a single 
species, appears as a desirable method of 
putting such data into accessible form and 
keeping them in shape for frequent emenda- 
tion or addition. 

- Third, in the interest of a complete 
knowledge of the distribution of fresh-water 
organisms, the Commission plans the keep- 
ing of careful faunal records. It is proposed 
to appoint one or two investigators for each 
group, who shall undertake to enter and 
collate all faunal records of this group 
which may be sent them and conversely to 
furnish workers with information concern- 
ing the distribution of such organisms. 
This plan will ultimately yield data for 
the discussion of the geographical distribu- 
tion of fresh-water genera and species. It 
will also enable the elimination of such 
data as are common, leaving for publication 
by the student those facts which are im- 
portant for one reason or another. 

Fourth, the Commission is of the opinion 
that an occasional summary of progress in 
the field of limnology will serve to keep 
students in touch with the subject by giv- 
ing them knowledge of the work of the 
world in general. This is that subdivision 
of the field which stands first in the out- 
line given above. It has been covered suf- 
ficiently for the present by the summary 
and review printed in the Zransactions of 
the American Microscopical Society, Vol. XX., 
bringing the subject up to January, 1899. 

Fifth, the Commission would most 
strongly advise that individual work should 
be limited to a single body of water or to a 
definite problem studied with reference to 
a series of such water bodies. The results 
will be most useful for all purposes when 
they bear upon the thorough treatment of 
a single phase of the subject rather than 
more indefinitely upon a wider field. 

There is naturally involved in the effort 
to carry out such plans as have been out- 
lined some expenditure of money, even if 
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the services of various investigators are 
freely and gratuitously placed at the dis- 
posal of the Commission. Accordingly, an 
appeal is made herewith to the generosity 
of those interested in the movement and in 
the development of biological study in our 
country for contributions, large or small,: 
for the prosecution of this work. 

In conclusion, all students interested in 
this subject are invited to participate in 
the work. Itis by general and generous 
cooperation that success will be attained. 
The student who is working alone cannot 
advance far, unless brought in touch with 
others in the same field. It may be noted 
that the opportunity is peculiarly advan- 
tageous for those teachers in smaller col- 
leges who can make use of a corps, even of 
untrained assistants, in the collection of 
various datat We feel it a-privilege to in- 
vite kindly criticism of this report and sug- 
gestions as to the best means for carrying 
out the aims in view and for securing the 
cooperation of the largest number of work- 
ers. : 
(Signed ) A. E. Biren, Chairman. 

C..H. EreenMAnn, 
~ CC. A. Kororp, 
G. C. WHIPPLE, 
H. B. Warp, Secretary. 


NORTH CAROLINA SECTION OF THE AMER- 
ICAN CHEMICAL SOCIETY. 

Tue regular meeting of the North Caro- 
lina Section of the American Chemical So- 
ciety was held in the State chemist’s ‘office, 
Agricultural Building, Raleigh, on April 
27, 1901, at 11 A. M., with Professor Kil- 
gore inthe chair. Twenty-seven members 
and visitors were present. 

The annual election of officers for the 
ensuing year were: 

W.A. Withers, President ; W, J. Martin, 
Jr., Vice-President ; C. B. Williams, Secre- 
tary-Treasurer ; Charles Baskerville, Repre- 
sentative in Council of the American Chem- 
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ical Society ; Executive Committee, W. A. 
Withers, W. J. Martin, Jr:, and ©. B. 
Williams. 

The following program was presented 
and discussed : 

‘ Basis of Scientific Thought,’ by CaaRLeEs 
 BASKERVILLE. 

‘The Chemical Composition of Cotton 
Seed Meal,’ by W. A. Wirners and G. S. 
FRAPS, 

The authors found that the average 
amount of betain and cholin in seven sam- 
ples of cotton-seed meal was 0.28 per cent., 
the ratios being (the average of two sam- 
ples) betain : cholin :: 78.5: 21.5. Gossy- 
pein if present is in minute quantity. Of 
the nitrogen-free extract 29.2 is pentosans, 
and 47.4 per cent. raffinose. 

The pentosans of the meal are insoluble 
in diastase and are contained entirely in 
the nitrogen-free extract, unless an unusu- 
ally large amount of hulls is present. 

Cotton seed meal. contains no starch and 
no appreciable quantities of sucrose or of 
reducing sugars. The average of five 
samples gave 0.48 per cent. of organic 
acids. 

‘The Recent Advances in Physiological 
Chemistry,’ by A. S. WiEELer. 

‘Aleobol as an Antidote for 
Acid,’ by E. V. Howe tu. 

1. In this paper attention was called to 
the fact that experiments by the author, 
beginning early in 1899, show that alcohol 
removes the escharotic effect of carbolic acid 
onthe arm and inthemouth. 2. That, on 
account of the alarming increase in its use 
for suicidal purposes and the large number 
of accidents because of its general use as a 
disinfectant, carbolic acid should be sched- 
uled as a poison in the poison laws of the 
various States and its sale restricted. 3. 
That alcohol is on record as an antidote and 
the results demand a thorough investiga- 
tion. It must act most probably in one of 
three ways: (a) As a simple addition to 
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counteracting the escharotic effect; (b) asa 
chemical antidote, forming an inactive or 
less active compound ; (c) as a physiolog- 
ical antagonistic, its stimulating effect com- 
bating the depressant effect of the phenol. 
In investigations being carried on, so far no 
chemical reaction between carbolic acid 
and alcohol, or carbolic acid and camphor 
(which also remoyes the escharotic effect) 
has been observed. 

‘The Presence and Detection of Arsenic 
in Beer,’ by W. Gries Haywoop. 

This paper was a review of the recent 
cases of poisoning in England, due to the 
presence of arsenic in beer, and a compari- 
son of the methods for the determination of 
that element. 

‘A New Meteorie Iron from Davidson 
county, North Carolina,’ by JosrrpH HyprE 
PRATT. 

This iron was found on a hillside rising 
just east of Lexington—Troy road, about 
a half-mile south of Cid P. O., Davidson 
County. The iron originally weighed 13 
Ibs. 14 0z., and was somewhat oblong in 
shape and its surface more or less pitted. 
Testing the polished surface failed to reveal 
either the Widemannstattian figures or the 
Neumann lines; but the etched surface pre- 
sents a granular or stippled appearance 
overlain with a network of fine lines, and 
the fractured surface shows traces of what 
is apparently an octohedral cleavage. This 
etched surface, while being different from the 
other meteorites, is also different from any of 
the manufactured irons that have been test- 
ed. An analysis by Dr. Baskerville gave: 
iron, 93.89; manganese, .92; nickel, .30 ; 
cobalt, .84; silicon, .62; carbon, 3.88; but 
sulphur, phosphorus, titanium, aluminum 
and copper were absent. Dr. Pratt claims 
that the presence of nickel and cobalt and 
the absence of sulphur, phosphorus, ete., 
together with its structure and the more or 
less isolated country in which it was found, 
lead to the belief that this iron is of me- 
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teoric origin. 
the Cid Iron. 

‘Ulsch-Street Method modified to in- 
clude Organic Nitrogen in Samples contain- 
ing Nitrates and Chlorides, by W. M. ALLEN. 

The author recommends the following: 
Place 0.7 gram sample in 250 ce. Kjel- 
dahl digesting flask. Add about 1 gram of 
reduced iron, 30 cc. water and 10 ce. dilute 
sulphuric acid (1 to 1). Shake well and 
let stand 15 or 20 minutes. Heat slowly, 
so that solution will boil gently for 10 or 15 
minutes, then briskly, until two-thirds of 
water has boiled off. Cool slightly, add 25 
ec. sulphuric acid and 0.7 gram mercuric 
oxide. Digest and distill, as in Kjeldahl 
method. In samples of pure nitrate, add 
0.5 gram of ferric chloride to the water to 
dissolve first nitric oxide set free, and di- 
gest only for the nitric nitrogen. The pres- 
ence of large amounts of iron salts must be 
guarded against or else violent bumping 
will give trouble in distillation. 

‘The Nature of Pentosoids and their 
Determination,’ by G. S. Fraps. 

The author divides pentosoids into water- 
soluble, acid-soluble, soluble in cold caustic 
soda solution (‘wood gum’) and difficultly 
soluble, Members of the first three classes 
have been hydrolized to pentose, and are 
called pentosans. The last class includes 
lignocelluloses, oxycelluloses, ete., and 
have not been hydrolized to pentoses. The 
crude furfural from vegetable materials ob- 
tained’ in the pentosan determination was 
found to contain a body which is precipi- 
tated by phloroglucol and destroyed by 
distillation with hydrochloric acid. Its 
occurrence, distribution and digestibility 
were discussed and the effect of its pres- 
ence on the pentosan determination. 

‘An Automatic Filter-Washer,’ by J. M. 
PICKEL. 

This apparatus consists of (1) a reser- 
voir for water with which to wash; (2) a 
rubber tube, provided with thumb-screw 


The name proposed for it is 
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clamps, leading from the reservoir to the (3) 
delivery vessel, which, by means of a small 
siphon, delivers the water intermittently on 
to the filter ; (4) a funnel containing the 
filter and, set in this funnel, a smaller in- 
verted funnel; (5) means for disposing of 
the washings. When once set going the ap- 
paratus needs no further attention, and is 
especially applicable in determining water- 
soluble nitrogen in fertilizers and also 
water-soluble phosphoric acid (although 
not yet in use for this latter purpose). 

‘Notes on the Latent Heat of Vaporiza- 
tion of Liquids,’ by J. EH. Mixts. 

‘Notes on the Determination of Insoluble 
Phosphoric Acid,’ by C. D. Harris. 

Mr. Harris exhibited an arrangement 
which had proved, in his hands, very satis- 
factory in filtering and washing citrate-in- 
soluble phosphoric acid. He substitutes a 
carbon filter in the bottom of which is a 
porcelain dise covered with asbestos, for 
the slow and hazardous method of using a 
funnel and hardened filter paper. 

‘Contribution to the Chemistry of Tho- 
rium ; Evidence pointing to the Existence 
of a New Element, Carolinium,’ by Cus. 
BASKERVILLE. 

The author has obtained thorium salts 
from five different sourcesand purified them. 
By the action of sulphur dioxide on the 
neutral chlorides and by fractioning the cit- 
rates, oxides are eventually obtained which 
indicate the complexity of thorium. The 
pure oxide has a specific gravity of 9.8, ac- 
cording to some authorities, and 10.2, ac- 
cording to others. The purified oxide 
mentioned had a specific gravity of 10.1 ; 
after fractioning, one had a specific gravity 
of 9.4 and the other 10.37; intermediate 
fractions gave 9.6 and 10.4. Although 
atomie weight determinations have not 
been made, there is much evidence in favor 
of the existence of a new element, which 
the author would name ‘Carolinium.’ To 
avoid criticism the author stated his ex- 
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euse for presenting the paper before the 
work was completed. Having made these 
observations quite four years ago, in the 
interim he has been engaged in securing 
direct from monazite sufficient quantity of 
pure thorium salts. Five thousand liters 
of solution have been worked up. The 
author’s supply of the element has been 
much augmented through the kindness 
of Dr. Waldron Shopleigh, of the Wels- 
bach Light Company, who presented him 
with two kilograms of his purest tho- 
rium oxalate. Last fall the author 
wrote Professor Bohnslar Brauner, of 
Prague, who had made the most recent 
atomic weight determinations of thorium, 
about his experiments. Not hearing from 
Dr. Brauner, the author was surprised 
to see in the Proceedings of the London 
Chemical Society, April 10, 1901, an article 
on ‘ Contributions to the Chemistry of Tho- 
rium’ by Dr. Brauner, in which he states 
that he had fractioned thorium by hydroly- 
sis of the oxalate into two bodies which he 
terms The and Th’. Brauner’s work as 
reported was by no means complete. While 
the author insists that he holds the very 
highest opinion of Professor Brauner, and 
while neither his work nor the motives 
prompting Professor Brauner in making 
this preliminary publication are called into 
question, in justice of the author’s work 
along these lines, it was not deemed un- 
scientific to present the results of incom- 
plete observations. 

‘The Systematic Investigation of Soils,’ 
by B. W. Kincore, 

After the transaction of some miscel- 
laneous business the Section adjourned to 


meet in the summer. C. B. Wirtrans, 


Secretary. 


THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
We publish below a list of those who 
have been elected members in the Associa- 
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tion and have completed their membership 
during the month of May. 


Albree, Chester B., Mechanical Engineer, 14-30 Mar- 
ket Street, Allegheny, Pa. 
Allan, Chas. F., Newburgh, N. Y. 


Baldwin, Hon. Simeon E., Associate Judge of Supreme 
Court of Errors, New Haven, Conn. 

Beach, Harry W., Manufacturer, Montrose, Pa. 

Bethel, Ellsworth, Director, Department of Botany, 
Academy of Science, 271 Grant Ave., Denver, 
Colo. 

Booth, Edward, Instructor of Chemistry, 1214 Har- 
rison St., Oakland, Cal. 

Brasefield, Prof. Stanley E., Professor of Mathe- 
matics, 327 Centre St., Easton, Pa. 

Braunnagel, Dr. Jules L. A., Physician and Surgeon, 
P. O. Box 925, San Antonio, Texas. 

Brown, Elisha R., President Stafford Savings and 
National Banks, 50 Silver St., Dover, N. H. 

Bush-Brown, Henry K., Sculptor, Newburgh, N. Y. 


Capp, John A., Mechanical Engineer, Schenectady, 
INo Wo 

Carnegie, Thomas Morrison, Trustee of Carnegie In- 
stitute, Dungeness, Fernandina, Fla. 

Chauvenet, Wm. M., Mining Engineer, 620 Chestnut 
St., St. Louis, Mo. ; 

Clapp, D. C., Steel Manufacturer, 718 Amberson Aye., 
Pittsburg, Pa. 

Clark, Jobn J., Dean of Faculty, International Cor- 
respondence Schools, P. O. Box 534, Scranton, 
Pa. 

Cleaver, Albert N., Manufacturer, South Bethlehem, 
Pa. 

Clere, Frank L., Professor of Metallurgy and Assay- 
ing, Colo. State School of Mines, Hotel Met- 
ropole, Denver, Colo. 

Coit, Joseph H., St. Paul’s School, Concord, N. H. 

Cooper, James C., Tax Commissioner C. Kk. I. & §. 
P. R. R. Co., Room 5, Veale Block, Topeka, 
Kansas. , ; 

Cox, Prof. Ulysses O., Professor of Biology, State 
Normal School, Mankato, Minn. 

Cummins, G. Wyckoff, Practicing Physician, Belvi- 
dere, N. J. e, 

Currier, Mrs. Moody, Myrtle & Ash Sts., Manchester, 
IN, JBL, 


Dempster, Alexander, Engineering, Stanton & Euclid 
Aves., Pittsburg, Pa. 

DuBois, Howard W., 4526 Regent St., Philadelphia, 
Pa. 

Engler, Dr. Edmund A., President-elect Worcester 
Polytechnic Institute, Washington University, 
St. Louis. 
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Farquhar, Miss Helen, Teacher of Geometry, Algebra 
and Physics, Moravian Seminary, Bethlehem, 
Pa. 

Frost, George H., Editor of Engineering News, 220 
Broadway, New York City. 


Galbraith, Prof. John, School of Practical Science, 
Toronto, Canada. 

Graham, James C., Chemist, Phillips Academy, An- 
dover, Mass. 

Granyille, Dr. Wm. A., Instructor in Mathematics, 
Yale University, 7; Elm St., New Haven, 


Conn. 

Grimes, Prof. James 8., 122 Wesley Ave., Evanston, 
Tl. 

Gold, Rey. Dr. James Douglas, Covington, Miami 
Co., Ohio. 


Hall, Robert W., Biology, 2 Hillhouse Ave., New 
Haven, Conn. 

Halsted, William Stewart, 1201 Eutaw Place, Balti- 
more, Md. 

Hamaker, Prof. John I., Professor of Geology and 
Biology, Trinity College, Durham, N. C. 
Harrison, Dr. Robert Henry, Practising Physician, 

Columbus, Colorado Co., Texas. 

Henrich, Carl, Mining Engineer, Care of Union Cop- 
per Mining Co., Gold Hill, N. C. 

Herr, Hiero B., Civil and Mining Engineer, 1246 
Marquette Building, Chicago, Ill. 

Herschberg, Hon. Michael H., Judge of Supreme 
Court, State of New York, Newburgh, N. Y. 

Hill, Ebenezer, Treasurer, Norwalk Iron Works, 
South Norwalk, Conn. 

Hillkowitz, Dr. Wm., Physician, 704 Race St., Cin- 
cinnati, Ohio. 

Holmes, Frederic Harper, Instructor in Physics, 
Geography and Mathematics, State Normal 
School, Hyannis, Mass. : 

Hoobler, Bert R., Botanist and Zoologist, Wabash 
College, Crawfordsville, Ind. 

Hooker, Donald R., Chemist, 436 Orange St., New 
Haven, Conn. 

Hooper, Alcaeus, 710 Merchant’s Bank, Baltimore, 
Md. 

Hotchkiss, Henry S., Geologist, 55 Hillhouse Ave., 
New Haven, Conn. 

Howland, Howard N., Lake Forest, Ill. 


Keller, Edward, Ph.D., Box 724, Baltimore, Md. 

Kelly, William, Mining Engineer, Gen. Mgr. Penn. 
Tron Mining Co., Vulean, Mich. 

Kendall, Hugh F., Mining Engineer, Care of Pitts- 
burg & Lake Angeline Iron Co., Ishpeming, 
Mich. 

Kindle, Dr. Edward M., Geologist, 109 Elm St., 
New Haven, Conn. 
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Kops, Julian de B., Civil Engineer, Savannah, Ga. 


La Fetra, Dr. Linnaeus E., Physician, 58 West 58th 
St., New York City. 

La Rue, Wm. G., Mining, North Freedom, Sauk 
Co., Wis. 

Lauder, George, 7403 Penn Ave., Pittsburg, Pa. 

Lockwood, Cornelius U., Teacher of Science, P. O. 
Box 15, Middle Hope, Orange Co., N. Y. 


Macbeth, Geo. A., 717 Amberson Ave., Pittsburg, 


Pa. 
Macdonald, Benjamin J., 296 Grand St., Newburgh, 
Ia We 


Marble, Milton M., Instructor in Physics, Hillhouse 
High School, New Haven, Conn. 

Marvin, Walter T., Philosophy and Psychology, 39 
Knox St., Cleveland, Ohio. 

McKelvy, Dr. Wm. H., President Board of Hduca- 
tion, 420 6th Ave., Pittsburg, Pa. 

Morton, James F., Andover, N. H. 


Negley, Henry H., Botanist, 600 N. Negley Ave., 
Pittsburg, Pa. 

Ness, Prof. Helge, Botanist, A. & M. College, College 
Station, Texas. 

Nicola, Frank F., Engineering, Cor. Wood & 6th 
Aves., Pittsburg, Pa. 


Palmer, Dr. Charles 8., Professor of Chemistry, Uni- 
versity of Colorado, 1224 Pine St., Boulder, 
Colo. 

Perkins, Albert S., Teacher of Chemistry, 75 Milton 
Ave., Hyde Park, Mass. 

Platt, Dr. Walter B., Physician, 802 Cathedral St., 
Baltimore, Md. 

Porter, Henry K., Trustee of Carnegie Institute, 541 
Wood St., Pittsburg, Pa. 


Rice, John A., Mining Engineer, Bland, Bernalille 
Co., New Mexico. 

Richards, Alfred N., 45 West 60th St., New York 
City. : 

Richards, Prof. Charles R., Professor of Mechanical 
Engineering, Uniy. of Nebraska, Lincoln, Nebr. 

Roe, Edward Drake, Jr., Associate Professor of Math- 
ematies, Syracuse Univ., 105 Anna St., Syra- 
cuse, N. Y. 


Schweinitz, E. A. de, M.D., U.S. Dept. Agriculture, 
Washington, D. C. 

Scott, William, Attorney-at-Law, 
Pittsburg, Pa. 

Sedgwick, Prof. Wm. T., Mass. Inst. Technology, 
Boston, Mass. 

Shaw, Wilson A., Cashier Merchants’ and Manufac- 
turers’ National Bank, Norwood Ave., cor. 
Forbes Ave., Pittsburg, Pa. 


450 4th Ave., 
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Sherman, Dr. Lewis, Physician, 448 Jackson St., Mil- 
waukee, Wis. 

Sherman, Franklin, Jr., State Entomologist, Ra- 
leigh, N. C. 

Shropshire, Dr. Walter, Physician, Yoakum, DeWitt 
Co., Texas. 

Silvester, Richard W., President, Maryland Agricul- 
tural College, College Park, Md. 

Smith, Arthur, Lawyer, 152 Broadway, New York 

City. 

Henry L., President, Davidson College, 

Davidson, N. C. 

Smith, Miss Jennie M., 803 Arch St., Allegheny 
City, Pa. 

Smith, Miss Matilda H., 803 Arch St., Allegheny 
City, Pa. 

Smith, Miss Sara Winthrop, Botanist and Anthro- 
pologist, Nantucket, Mass. 

Smith, T. Guilford, Civil Engineer, Regent Univer- 
sity State of New York, P. O. Drawer, Buf- 
falo, N. Y. 

Snedaker, James A., Mining Engineer, 721-722 Equi- 
table Bldg., Denver Colo. 

Stevens, Edwin A., Mining Engineer, Victor, Colo. 

Stevens, Geo. T., 33 West 33d St., New York City. 

Stewart, Douglas, Mineralogist, Carnegie Museum, 
Pittsburg, Pa. 

Stokes, Anson Phelps, 47 Cedar St., New York 
City. 


Smith, 


Taylor, Edward B., Engineering, Pittsburg, Pa. 

Thaw, Benjamin, President Hecla Coke Co., More- 
wood Place, Pittsburg, Pa. 

Thomas, Dr. George T., Physician, Rogers, Texas. 

Thompson, William, Mining, Metallurgical and Me- 
chanical Engineer, care of Rossland Great 
Western Mines, Ltd., Rossland, B. C. 

Thornber, John J., Botanist, 1217 Third Ave., Ne- 
braska City, Nebr. 


Vaile, Joel F., Lawyer, Denver, Colo. 

Van Ornum, Prof. John Lane, Professor of Civil En- 
gineering, Washington University, St. Louis, 
Mo. 

Veeder, Curtis H., Mechanical Engineer, 40 Willard 
Street, Hartford, Conn. 


Waterhouse, Prof. James S., Professor of Chemistry 
and Natural Science, Cumberland University, 
Lebanon, Tenn. 

Weston, Wilbur H., Newburgh, N. Y. 

Wileox, William W., Inventor and Manufacturer, 
187 South Main St., Middletown, Conn. 
Williams, Dr. J. Whitridge, Professor of Obstetrics, 
Johns Hopkins University, 1128 Cathedral St., 

Baltimore, Md. 
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Wills, J. Lainson, F.C.S., Chief of Laboratories, 
National Brewers Academy, 133 Midwood St., 
Brooklyn, N. Y. 

Woodworth, C. W., Assistant Professor of Entomol- 
ogy, Univ. of California, Berkeley, Cal. 

York, Lewis E., Supt. Public Schools, Kingsville, 
Ohio. 


SCIENTIFIC BOOKS. 
THE MESOZOIC FLORA OF THE UNITED STATES.* 


THE great activity in paleobotanical research 
which characterizes the work of the U.S. Geo- 
logical Survey finds renewed expression in the 
recently issued ‘Status of the Mesozoic Floras 
of the United States,’ by Professor Ward, with 
the collaboration of Professor W. M. Fontaine, 
Mr. Atreus Wanner and Dr. F. H. Knowlton. 
Without attempting a republication of results 
which have already appeared, the author aims 
to present a ‘succinct account of the progress 
thus far made in the direction of developing 
the Mesozoic Floras of the United States,’ 
enumerating for the several formations, geo- 
graphical areas and special localities the fossil 
plants that have been found, and also giving 
a complete bibliography of the work accom- 
plished, with special reference to correlation. 
Questions of expediency have necessitated a 
division of the work into two parts. The first 
of these to which our attention is now directed 
discusses the Older Mesozoic, while the second 
part will deal with the Younger Mesozoic or 
Cretaceous. 

The Triassic flora is represented by a descrip- 
tion of seventy-six species or forms, of which 
nineteen are recorded for the first time, and 
among these latter is to be noted the name of 
a new genus— Yorkia—which has been given by 
Mr. Wanner and provisionally adopted by Pro- 
fessor Ward to identify a possible grass which is 
not very clearly defined as such by the figures 
given, although the latter are very suggestive 
of a plant of Monocotyledonous type which 
serves to recall the Poacites of Saporta. 

The incompleteness of the paleobotanical 


* Ward, Lester F., Status of the Mesozoic Floras 
of the United States. The Older Mesozoic. Second 
Annual Report of the U. S. Geol. Surv., 1898-99. 
Washington, 1900. Pp. 215-430. Plates XXI.- 
CLXNXIX. 
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record, especially with respect to the earlier 
periods, and the uncertainty which exists rela- 
tive to precise limitations as defined by the 
vegetation, lead the author to treat the Amer- 
ican Trias asa geographical unit, between which 
and any of the recognized Huropean series it 
has as yet been impossible to establish exact 
correlation, but it is worthy of remark that not 
only are the plants of the European Trias most 
numerous in the uppermost number of the series, 
7. é., in the transition beds or the Rhetic, but 
that all the fossil plants of the American Trias 
have their nearest affinities in Europe, with 
those of the latter formation. 

The principal plant-bearing deposits of the 
American Trias are to be found in the Connec- 
ticut Valley, near Richmond, Virginia, and in 
North Carolina. They are also extensive in 
New Mexico and Arizona, extending into Utah, 
Neyada and Colorado, and probably also into 
the Indian Territory and Texas. They also 
appear in California in the well-known beds at 
Oroville. The Pennsylvania area was very 
carefully studied by Mr. Wanner, whose ma- 
terial was revised by Professor Fontaine, and 
for a total of thirty-one species shows Filices 
10, Equisetaceze 1, Cycadaceze 10, Bennettitaceze 
1, Ginkgoales 1, Coniferee 7 and Monocotyle- 
dons (?) 1. 

In the Virginia area the work of Professor 
Fontaine led Dr. Stur, of the Austrian Geologi- 
cal Survey, to identify many of the species with 
plants from the European Keuper, whence he 
concludes that the Trias of Virginia and that of 
Lunz are of the same age. 

The most complete and noteworthy collection 
of plants from the older Mesozoic is that of 
Dr. Emmons from North Carolina, deposited in 
the museum of Williams College, where they 
were subsequently studied by Professor Fon- 
taine with the result that it was found to con- 
tain Filices 10, Hquisetacese 2, Cycadacez 14, 
Bennettitaceze 1, Ginkgoales 1, Coniferze 6 and 
of doubtful affinity 4, in a total of thirty-eight 
forms. Comparing this list with that obtained 
from Pennsylvania, a remarkable correspond- 
ence between the representatives of the differ- 
ent familes is here noted. 

One of the most notable features of the 
southwestern area is to be found in the very 
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abundant remains of trees which haye become 
silicified and form the well-known ‘ Petrified 
Forest of Arizona.’ These remarkably well 
preserved remains have already been fully 
described in a special memoir by Professor 
Ward, and they are now dealt with only so far 
as is necessary to connect them with the special 
subject under discussion. The wood has been 
identified by Knowlton as that of Arancorioxylen 
Arizonicum. 

The Jurassic flora embraces a description of 
fifty-twvo species, of which three only are re- 
corded for the first time. About half of these 
species are embraced in the Oroville flora of 
California and include Filices 13, Cycadaceze 10, 
Ginkgoales 1, Coniferee 3 and unknown 1; 
while the remaining twenty-four from the 
Jurassic of Wyoming represent Cycadacez 22, 
Coniferee 2. 

Of the 28 species in the Oroville flora, only 12 
are to be regarded as of definite value in the 
determination of geological age. Of these Clad- 
ophlebis spectabilis, C. arguluta, C. whitbiensis 
tenuis var. a; Thyrsopteris Maakiana, Podozamites 
lanceolatus, P. lanceolatus latifolius and Pinus 
Nordenskioldi were determined by Heer to be 
characteristic of the Jurassic in a horizon equiy- 
alent to the Lower Oolite of Scarborough, 
whence it becomes of special interest to observe 
that Seward * refers to the occurrence of Clad- 
ophlebis whitbiensis, Thyrsopteris Maakiana and 
Podozamites lanceolatus. Cladophlebis whitbiensis 
he now recognizes as properly identical with 
Todites Williamsoni of Brongniart, a species of 
wide distribution in the Jurassic of Europe, 
Greenland and Siberia and characteristic of the 
Yorkshire Oolite. Thyrsopteris Maakiana he 
identifies with Coniopteris hymenophylloides, which 
occurs in the Jurassic of Siberia and also consti- 
tutes one of the most characteristic species in 
the Oolite of the Yorkshire Coast. Podozamites 
lanceolatus has an exceptionally world-wide dis- 
tribution, and is especially characteristic of the 
Jurassic strata. The Pagiophyllum type of con- 
ifer which is highly characteristic of the Jurassic, 
is represented in the Oroville series by P. Wil- 
liamsoni as the only conifer of importance ; 
while in Europe and China, as also in the 


* «Catalogue of Mesozoic Plants,’ British Museum, 
1900. 
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Yorkshire flora, it is a characteristic element 
of the lower Oolite. i 
Sagenopteris Nilsoniana, while found in the 


Oroville flora, is most eharacteristic of the> 


Rhetic, and it does not occur in the Yorkshire 
Oolite, where its nearest representative is S. 
Phillipsi of Brongniart. Its reference to the 
Oroville horizon is regarded by Ward with 
some doubt, hence it can not be held to have 
much weight as a factor in determining age. 

The author concludes his valuable contribu- 
tion by a tabular view of the distribution of 
188 separate forms of Lower Mesozoic plants, 
showing their relation to the various North 
American areas both of the Triassic and Jur- 
assic formations. He thereby gives emphasis to 
the fact that remarkably few species (three) are 
common to both, formations, while even the 
majority of these are open to question. A com- 
parison of the flora of the Yorkshire Oolite 
with the Jurassic of North America shows that 
with respect to the Filices and the Conifer 
there is a close correspondence in relative num- 
ber of representatives, but that in the North 
American Jurassic there is a pronounced pre- 
ponderance of the Cycadacez. In the latter 
flora also, both Bryophyta and Equisetales ap- 
pear to be wanting. 


Inferior Oolite North American 


of Yorkshire. Jurassic. 
Bryophyta, 1 0 
Equisetales, 2 0) 
Filices, 20 15 
Cycadales 23 30 
Coniferze, 9 a 


D. P. PENHALLOW. 
MONTREAL, May, 1901. 


Steam-boiler Economy. A Treatise on the Theory 
and Practice of Fuel Economy in the Opera- 
tion of Steam-Boilers. By WILLIAM KENT, 
A.M., M.E. New York and London, John 
Wiley & Sons and Chapman & Hall. 1901. 
8vyo. Pp. xiv-+ 458. Price, $4.00. 

This is a work, by an authority in its field, 
devoted to the study, theoretical, practical and 
experimental, of steam-boiler economics. Its 
author has had a long and varied experience of 
the most valuable kind in this department of 
mechanical engineering and in related fields of 
work, study and research. To this peculiarly 
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happy practical and theoretical acquaintance 


swith this subject he has added a singularly ex- 


ceptional talent for the work and an unusually 
thorough technical preparation for its prosecu- 
tion. Large experience, as an author and as an 
editor, and in the preparation of professiona! re- 
ports as expert in this and related matters, has 
given him the ability to digest, to formulate and 
to logically plan and execute a piece of techni- 
cal work of high grade. The outcome of his 
endeavor is an exceptionally condensed, com- 
plete and exact treatise. The author has also 
confined himself very closely to his restricted 
title, and the reader will find there precisely 
what he seeks. , 

The book is not only well constructed, but it 
adds to existing knowledge, as presented in the 
text-books and special treatises as commonly 
written, some very valuable novelties which 
have peculiar interest to the professional man 
and the student. For example, maps are given 
of the coal-fields of the country and the distri- 
bution of the fossil fuels is exhibited clearly ; 
while accompanying tables of composition, very 
full and officially endorsed, show what varia- 
tions of quality occur as we pass from the 
graphitic anthracites of Rhode Island and 
Massachusetts, across the Pennsylvania beds 
over the remarkable deposits of West Virginia 
and into the Alabamian district, or across Ohio, 
Indiana and Illinois, Tennesse and Kentucky 
deposits into the regions of the friable fuels of 
the Rocky Mountains and to the Pacific Coast, 
with its extensive distribution of lean coals and 
lignites. 

Mr. Kent has constructed some remarkably 
valuable as well as novel graphic illustrations 
of the laws connecting composition with effi- 
ciency with varying intensities of draught and 
variations of air-supply, and has done much to 
reconcile the widely differing conclusions of in- 
vestigators in this department of scientific re- 
search, who are now coming to be numerous 
and industrious, commensurately with a grow- 
ing recognition of-the importance of the sub- 
ject. He has given us a larger addition to our 
systematized knowledge, and has added to our 
obligations by introducing well-established and 
new and useful formulas and diagrams, express- 
ing the relations of conditions bearing upon and 
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determining efficiency. The discussion of ‘ tem- 
perature and fire’ is extended and good ; that 
of the problem of smoke prevention, the ac- 
count of the automatic stoker and the’ full 
elaboration of useful algebraic formulas are 


points of excellence deserving of special! men- ’ 


tion. The revelation of the effect of varying 
air-supply with variations of the rate of com- 
bustion is new and important as here presented, 
and the exposition of the value of flue-gas 
analysis is effected in an excellent fashion. 

For a first edition, this seems exceptionally 
free from typographical or other errors, and it 
may be taken for granted that later editions will 
follow from which even these minor defects wills 
be completely pruned. 

The book-making is good, and the maps are 
printed upon a fine grade of paper to insure 
clearness. Many of the illustrations and nearly 
all the diagrams are new, and the whole con- 
stitutes a work which is likely to have exten- 
sive sale among professionals and professional 
schools. The mathematical work and the dis- 
cussions of results of boiler-tests, of which the 
records are presented very fully, will find con- 


stant use. 
R. H. THURSTON. 


A Reader in Physical Geography. By RiIcHARD 


E. Doper. New York, Longmans Green & 
Co. 1900. 12mo. Pp.‘ viii+ 237. Price, 
70 cents. 


It is gratifying to see the new point of view 
in physical geography coming into our educa- 
tion and our literature. The application of the 
theory of evolution to all branches of the sub- 
ject has taken it bodily from the static’ condi- 
tion in which it was conceived by our fathers, 
and reestablished it as a dynamic? science, live 
and growing. There are no longer any ‘ ever- 
lasting hills,’ but mountains and vales wax and 
wane, and record the histories of their muta- 
tions in the landscape so legibly that he who 
runs may read. And man comes on the scene, 
molded inevitably by the geographic environ- 
ment in which his lot is cast, and in turn reacts 
upon that environment in many important 
ways. This is the outlook Professor Dodge 
has in his little volume. He has written it for 
beginners, and his fine quality as an instructor 


SCIENCE. — 


907 


is in evidence on almost every page. He is 
very happy in his ability to interpret the prin- 
ciples of land sculpture in the most homely 
similes. The beginner not only may, he must, 
relate the new knowledge to what is already 


‘well known to him. 


The topics treated are, The Continents, The 
Industries of Men, The Origin of Land Forms, 
The Great Land Forms, Climate and other im- 
portant physical features influencing man. 

The book is intended as auxiliary reading for 


beginners in physiography, but it will also’ 


make good reading for the laity in other lines, 
who wish to know the way in which a physiog- 
rapher looks at his problems. 

J. PAUL GOODE. 


Air, Water and Food. By ELLEN H. Ricwarps * 


and ALpHEuUS G. WoopmAN. New York, 

John Wiley & Sons. Pp. 230. Price $2.00. 

The first portion of the book covers the com- 
position and impurities of air and their relation 
to human life. The problem of ventilation is 
dwelt upon, and very proper reference is made 
to the faulty argument so often advanced that, 
because carbon dioxide is heavier than air, that 
therefore the proper method of securing its re- 
moyal from living rooms is to provide exits for 
it near the floor. The public forget that the 
gas, as the sanitarian meets it, is warm, not 
cold; and that, moreover, the principle of gas- 
eous diffusion has caused a more or less com- 
plete mixture of all the gases present in the 
room. 

Chapter IV. gives well stated methods for air 
analysis. 

Some eighty pages are given to the subject of 
water, its source, properties, relation to health 
and the methods employed for its examination. 

Following the directions for the ‘ determina- 
tion’ of each item in water analysis, there is 
found a paragraph entitled ‘ Notes,’ wherein are 
given in a very acceptable form the sundry 
hints and cautions so necessary for the guidance 
of the beginner. An excellent statement is 
found on page 81, to wit: ‘‘ The value ofa water 
analysis is in direct proportion to the knowledge 
and experience of the one who interprets it.”’ 

Again, on page 66, ‘‘ The conclusions are not 
infallible, but there are enough unavoidable 
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risks in human life without taking unnecessary 
ones.”’ 

This is very true. The analyst should ever 
stand between the public and a questionable 
supply, and the consumer, rather than the water 
purveyor, should be given the benefit of any 
doubt. 

The book closes with a consideration of the 
adulteration and examination of milk, butter, 
cereals and fermented liquors. 

The authors have had so large and varied an 
experience with the subjects upon which they 
write, that the excellence of the present contri- 
bution to sanitary literature was to have been 
expected. WILLIAM P. MAson. 


BOOKS RECEIVED. 
ALBERT B, PRESCOTT 


and Oris C. JoHNSON. New York, D. van Nostrand 


Co. 1901. Pp. xi-- 420: 
Tierleben der Tiefsee. OSWALD SEELIGER. Leipzig, 
Wilhelm, Engelmann. 1901. Pp.49. Mk. 2. 
Monographien aus der Geschichte der Chemie. Vol. V1. 


Pt. 2. Christian Friedriech Schonbein, 1799-1868. 
Grorce W. A. KAHLBAUM and ED, SCHAER. 
Leipzig, Barth. 1901. Pp. xii + 331. $9.30. 
The Induction Motor. B. A. BEHREND. New York, 
Electrical World and Engineer. 1901. Pp. 105. 


SCIENTIFIC JOURNALS AND ARTICLES. 

The Journal of Physical Chemistry, April. ‘On 
an Improved Method of determining Latent 
Heat of Evaporation and on the Latent Heat of 
Evaporation of Pyridin, Acetonitril, Benzoni- 
tril,’ by Louis Kahlenberg. Description of an 
improvement on the Berthelot apparatus for 
determining the latent heat of evaporation, in 
which the liquid is boiled by an electrically heat- 
ed platinum spiral, and the results obtained by 
itsuse. ‘A Class of Relations between Thermal 
and Dynamic Coefficients,’ by George H. Bur- 
rows. ‘Minumum Boiling-Points and Vapor 
Composition, II,’ by Morris R. Ebersole. A 
study of acetone-benzene solution, with a classi- 
fication of all mixtures of two solvents which 
have been studied, according to yapor-pressures 
and boiling points. ‘On Clapeyron’s Equa- 
tion,’ by Paul Saurel. ‘Note on the Funda- 
mental Equations of Multiple Points,’ by J. E. 
Treyor. 
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In the American Geologist for March, 8. W. 
McCauley presents a discussion on the ‘ Trap 
Dykes of Georgia.’ He states that they are all 
of the same age, and vary from an inch to two 
hundred feet in width and extend from a few 
rods to many miles. The ‘Plan of the Earth 
and its Causes,’ by J. W. Gregory, is continued 
from the February number, in which the writer 
concludes that the plan of the earth may be at- 
tributed to the unceasing shrinkage of its in- 
ternal mass. Professor E. W. Claypole contrib- 
utes some interesting notes on ‘ Petroleum in 
California.’ ‘Some Salient Features in the 
Geology of Arizona’ is discussed by William P. 
Blake. This is followed by ‘The Lake Systems of 
Southern Patagonia.’ The author of this article 
divides the lakes into three classes—residual or 
salt lakes, glacial and tectonic. The April 
number contains a valuable contribution to the 
geology of ‘The Piedmont Plateau of Georgia,’ 
by Thomas Ll. Watson. The rocks of the 
region are divided into three different kinds, 
viz., the even-grained, massive granites, the 
porphyritie granites and the granite-gneisses. 
Of the even-grained granites, all but two pos- 
sess biotite as a principal element, while 
hornblende is entirely wanting ; the porphy- 
ritic granites are, with one exception, mas- 
sive, with a composition somewhat similar to 
the massive granites, and in some places show- 
ing a gradation from one to the other ; the gran- 
ite-gneisses form extensive areas of schistose 
rock, similar in composition to the other two, 
and are believed to be metamorphosed eruptive 
granites. The author, after furnishing consid- 
erable proof, concludes that the region consists 
of eruptive granite which has been subject to 
the action of metamorphism and weathering, 
thus differentiating into the other two kinds of 
metamorphic rock. The age of the area is sup- 
posed to be Archzean, but it is crossed by numer- 
ous dykes of a later origin. Mr. Oscar H. 
Hershey contributes a paper entitled ‘ Cali- 
fornia Metamorphie Formations,’ in which he 
describes the formations of the Klamath moun- 
tain region. He concludes that the schists 
of the upper region are somewhere between 
the Archean and Deyonian in age, and favors 
the earlier rather than the later date. This is 
followed by a paper, ‘ Fossils near Montreal,’ 
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by Charles Schuchert, in which he describes 
the fauna of Saint Helena as from the Helder- 
burg and the middle Devonic ages. 


SOCIETIES AND ACADEMIES. 
BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 340th meeting was held on Saturday 
evening, May 4th. 

T. H. Kearney presented a paper on ‘ Loeb’s 
Tuvestigations into the Action of Ions upon 
Animal Structures, as supplemented by Studies 
with Seedling Plants,’ quoting from Loeb’s 
published papers at some length, special stress 
being laid upon their value as illustrating the 
theory of the réle of ion-proteid compounds in 
vital phenomena. In experiments with animals 
it was the action of mixed solutions of two or 
more salts, as compared with that of each salt 
in a pure solution, which led to the develop- 
ment of this theory. The result of numerous 
experiments with seedling plants, as to the 
limit of concentration of solution which per- 
mitted the maintenance of vitality, agreed in 
many important points with the results ob- 
tained by Loeb in experiments with animals. 
In both cases salt solution was found to be 
highly toxic, while the addition of a second 
salt in many cases largely neutralized this 
poisonous effect and notably increased the de- 
gree of concentration of the more toxic salt in 
which root tips could survive during a twenty- 
four hours’ culture. 

Experiments were made with salts of mag- 
nesium (sulphate, chloride), of sodium (car- 
bonate, sulphate, chloride and bicarbonate) and 
calcium chloride, all of which are important 
components of ‘alkali’ soils in the western 
United States. In pure solution they proved 
toxic in the order named, the limit of endurance 
for magnesium sulphate being approximately a 
aso DOrmal solution, that of calcium chloride a 
i normal. Mixtures were made of equal vol- 
umes of definite concentration of each two of 
these readily soluble salts, and of each of them 
with the comparatively insoluble magnesium 
carbonate, calcium carbonate and calcium sul- 
phate, which are likewise abundant in the 
alkali soils. 

In several cases addition of a sodium to a 
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magnesium salt considerably raised the limit 
of concentration of the latter endurable by the 
roots of the white lupine (Lupinus albus), but 
the most striking results were obtained by the 
addition of calcium, either as chloride or sul- 
phate, to magnesium and sodium salt solutions. 
Calcium sulphate, added in simple excess of 
the powdered salt, proved extraordinarily effi- 
cacious in neutralizing the toxic effects of other 
bases, increasing the maximum endurable con- 
centration for sodium sulphate from zj5 to z 
normal, and for magnesium sulphate from yoo to 
2 normal. 

In a 2 or 2 pure solution of magnesium sul- 
phate the root cells were strongly plasmolyzed, 
while in a corresponding solution plus an excess 
of calcium sulphate no trace of the plasmolyzing 
action could be detected. The effect of calcium 
sulphate upon the corresponding chlorides was 
much less marked. Hence, while in some cases 
the effects of mixtures could be ascribed to the 
kations (basic radicle) alone, in others it seems 
clear that the anions are also able to make 
their influence felt. Hydroxyl ions, dissociated 
in very dilute solutions of sodium carbonate 
(Na,CO,), and sodium bicarbonate (NaHCO,), 
markedly stimulated the growth of the roots, 
just as Loeb found them to stimulate the 
gastrocnemius of frogs, to absorption of water 
from, and rhythmical contraction in, a sodium- 
chloride solution. 

The results of this investigation, which was 
undertaken at the request of the Chief of the 
Bureau of Soils of the Departmeut of Agricul- 
ture, are to be described in a forthcoming 
bulletin of the Division of Vegetable Pathology 
ofthat Department. They are believed to have 
considerable economic significance, apart from 
their bearing upon the question of the influence 
of ions upon organisms. 

Under the title ‘A Kinetic Theory of Eyolu- 
tion,’ Mr. O. F. Cook suggested, on the basis 
of studies in the Diplopoda and other groups, 
that evolution be interpreted as a kinetic phe- 
nomenon or process of gradual and spontaneous 
accumulation of variation instead of a reaction 
to external conditions. It was also held that 
the differentiation of species is a process quite 
distinct from evolutionary progress, and that 
selection and isolation may conduce to the 
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former while retarding the latter. In this view 
evolution would be favored by interbreeding 
rather than by segregation, and natural selec- 
tion would be an incident rather than a cause 
of evolution. Diversity was shown not to be 
conditioned upon segregation, but to be’ dis- 
tinctly favored in the economy of species. 
Under a kinetic theory the origination and in- 
heritance of characters represent but different 
statements of the same facts, and the predica- 
tion of a ‘hereditary mechanism’ is unneces- 
Evolution is not confined or directly 
connected with any one type of cells or method 
of reproduction, but is a general property of 
protoplasm ; it is not only a cellular or eyto- 
logical, but a supracellular or organic, process ; 
evolutionary theories must accommodate both 
unicellular and compound individuals, and even 
treat as evolutionary units the colonies of the 
social insects. 


sary. 


F. A. Lucas. 


CHEMICAL SOCIETY OF WASHINGTON. 


Aw adjourned meeting was held in Hopkins 
Hall, Johns Hopkins University, Baltimore, 
Md., on April 27th, when the following program 
was presented: ‘The Lowering of the Freez- 
ing Point of Aqueous Hydrogen Dioxide,’ by 
H. C. Jones. The author stated that an attempt 
was made to measure the dissociating power of 
hydrogen dioxide by means of the conductivity 
method. This method was abandoned, since all 
the metals used as electrodes decomposed the 
dioxides, even at zero degrees. The lowering 
of the freezing point of aqueous hydrogen diox- 
ide by certain salts was measured and was found 
to be less than the lowering of the freezing 
point of water, under the same conditions. 

‘The Preparation of Semi-Permeable Mem- 
branes for the Demonstration of Osmotic Pres- 
sure,’ by Professor H. N. Morse. The author 
referred to the difficulties encountered in the 
preparation of osmotic cells by the method of 
Pfeffer, and stated the results of some prelimi- 
nary experiments, undertaken in cooperation 
with Dr. D. W. Horn, in attempting to over- 
come these difficulties. Instead of expelling the 
air from the walls of the cups by immersion in 
water and exhaustion with an air-pump, as is 
done in the method of Pfeffer, electrical endos- 
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mose was employed, the cup being immersed 
nearly to the top and filled with a dilute solu- 
tion of potassium sulphate, then surrounded by 
a cylindrical electrode and another one placed 
inside. A one-ampere current was passed 
through the solution for 15 minutes, from the 
outer to the inner electrode, causing a rapid 
passage of liquid through the walls of the cup 
and freeing them from air. The cup was then 
removed, emptied, rinsed and placed in water 
until used for the formation of membrane. The 
method described by the author was as follows: 
A cup whose walls had been freed from air and 
filled with water was placed in a solution of a 
copper salt and filled with a solution of ferro- 
cyanide. A current was passed from the out- 
side inward, the copper and ferrocyanogen ions 
being driven into the walls from opposite di- 
rections ; a membrane was built up wherever 
they met. The results were very satisfactory. 
The method of construction of the electrodes 
was described and the resistance of the cups 
stated. On breaking the cup, the membrane 
was found as a reddish brown line, usually in 
the middle of the wall, though deviating more 
or less to one side or the other. 

‘Molecular Rearrangement of Sulphamine 
Acids,’ by Dr. Ira Remsen. 

“On a Reduction Process for Tin at Compar- 
ative Low Temperatures, and Recovery from 
Waste Products,’ by Chas. Glaser. This paper 
gave a description of a process invented by John 
C. Toliaferro for the recovery of tin from waste 
products. The refuse from tin-plate works con- 
sists of the remnants of the fatty acids used to 
protect the black plates from reoxidation after 
cleaning with acid, and more or less oxidized 
tin, which often contains some free metal or 
mixed oxides of tin and lead. The refuse from 
the oils often contains oxides of the two metals, 
which are usually recovered by burning off the 
oil and collecting the residue and metallic 
fumes. The united dross is reduced to metal 
in a suitable furnace. Mr. Toliaferro observed 
that under certain conditions he obtained me- 
tallie tin from the refuse fatty acids by heating 
them to incipient decomposition. Certain ex- 
periments were made showing that ata tem- 
perature a little above the melting point of tin, 
stannous soaps are reduced to metallic tin, 
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gaseous products and some carbon. From 
these observations the following reduction pro- 
cess was evolved: A large iron pot is heated 
from below, so that a piece of tin dropped at 
the bottom will melt. The pot is ‘then filled 
with refuse fatty acids and the heat increased 
until they commence to give off vapors. Stan- 
nic dross is then introduced with stirring. 
This may be continued at pleasure or until the 
fatty acid is almost used up. The reduced tin 
is removed at convenient intervals. 

‘On Dr. Theodore Meyer’s Tangent System 
of Sulphuric Acid Chambers,’ by Chas. Glaser. 
The author described a modification of the con- 
struction and working of lead chambers used 
in the manufacture of sulphuric acid. The 
modification relates to the shape of the cham- 
bers and the motion of the gases. Ordinarily 
the chambers are square and the gases intro- 
duced in such a way that they traverse the 
chambers but once, get only moderate mixing, 
except where they fall upon the chamber cur- 
tains and where they are forced through rela- 
tively narrow connecting pipes between cham- 
bers. Inthe modification described, the chambers 
are round or polygonal, the gases are introduced 
near the ceiling in the direction of a tangent, 
and are removed through the center of the 
bottom by suitably constructed pipes. Experi- 
ments show that the gases move first along the 
sides of the chamber, drifting towards the cen- 
ter in such a way that the whole content gets 
into rotation. Cooling and draught bring the 
whirlpool in the center to the exit pipe. When 
introduced into the second chamber, the gases 
retain the revolving motion derived from the 
first, to which is added the motion of the second, 
so that an epicycloid motion is produced. The 
gases traverse the chambers a good many times, 
increasing largely the amount of work' per- 
formed. It has been demonstrated that by 
this method the necessary chamber space for 
one pound of sulphur in twenty-four hours’ is 
reduced to below ten cubic feet as against 
twenty in the old system. The author stated 
that the cost of producing sulphuric acid, soffar 
as labor and lead chambers are concerned, is 
reduced to fifty per cent. of what it was by the 
old method. 

‘The Solubility of Gypsum in Aqueous Solu- 
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tion of certain Electrolytes,’ by Frank K. 
Cameron and Atherton Seidell. 

This paper gave a description of the com- 
plete solubility curves for gypsum in aqueous 
solutions of sodium chloride, magnesium chlo- 
ride, calcium chloride, sodium sulphate and a 
mixture of sodium chloride and calcium hydro- 
gen carbonate at 25° C. With sodium chloride 
and magnesium chloride the curves show maxi- 
mum points. The formation of complex ions 
the authors believe to be possible and probable, 
but the deviations from the mass law are more 
likely to be due to a condensation of the sol- 
vent itself. 

With sodium sulphate it was shown that the 
solubility of the gypsum first decreased and 
then increased, with increasing concentration 
of the more soluble salt, until it became greater 
than in pure water. It is believed that a double 
salt was formed in the solutions, possibly iden- 
tical with the mineral glauberite. It did not 
separate from the solutions on evaporation, 
however, at ordinary temperatures. Here 
again the authors think the condensation of the 
solvent probably plays an important role and, 
under such circumstances, it is probable that 
the sodium sulphate dissociates to a large ex- 
tent or completely as a di-ionic electrolyte. 
The composition of the solid phase, containing 
both calcium sulphate and sodium sulphate, did 
not apparently affect the composition of the so- 
lution in contact with it. This is regarded as 
of sufficient interest to merit further investiga- 
tion. In solutions of calcium chloride the 
solubility of the gypsum decreases quite rapidly 
at first, and then very slowly but steadily as the 
concentration of the more soluble salt increases. 

When calcium carbonate in the solid phase 
was also in contact with solutions of sodium 
chloride, and was brought to equilibrium with 
ordinary air, it was found that up to concen- 
trations of about 80 grams per liter of sodium 
chloride, the gypsum dissolved in very nearly 
the same quantities as though the calcium car- 
bonate were not present. From this point on, 
however, the curve makes a sudden drop and 
then the solubility of the gypsum slowly de- 
creases. ; 

Applications of the results to geological and 
technical studies were indicated, and a theoreti- 
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cal discussion accompanied the description of 
the experiments. 

‘The Solubility of Calcium Carbonate in 
Aqueous Solutions of certain Electrolytes and 
in Equilibrium with Air,’ by Frank K. Cameron 
and Atherton Seidell : 

Since the solubility of the calcium carbonate 
is dependent upon the amount of carbon di- 
oxide in the gas phase in contact with the solu- 
tion, the solutions were brought to equilibrium 
with air, previously washed in dilute sulphuric 
acid, and bubbled through the solutions by 
means of an aspirator. It was found that the 
curye for sodium chloride presented a well- 
marked maximum point. No normal carbon- 
ates were in the solution, the calcium dis- 
solving entirely as the hydrogen carbon. 

In sodium sulphate solutions, the major part 
of the calcium dissolved as the hydrogen car- 
bonate, though at the higher concentrations 
normal carbonates were also found. The curve 
for this pair of electrolytes showed no maximum 
point. Curiously, it was found that calcium 
carbonate was much more soluble in solutions 
of sodium sulphate than in solutions of sodium 
chloride, at all concentrations. 

The presence of solid gypsum was found to 
producé an effect on the solubility of calcium 
carbonate in sodium chloride solutions, greater 
in amount but similar in nature to that pro- 
duced by calcium carbonate on the solubility of 
the gypsum in sodium chloride solutions, and 
described in the preceding paper. Practical 
applications of the work were pointed out and 
a theoretical discussion of the results obtained 


was given. 
L. S. Munson, 


Secretary. 


TORREY BOTANICAL CLUB. 


Ar the meeting of the Club on March 27, 
1901, the first paper of the evening was by Dr. 
John K. Small on ‘The North American Gen- 
era of Mimosaceze.’ Dr. Small exhibited a 
uniform series of diagrammatic drawings, illus- 
trating the flowers and fruit of each of these 
genera, and explained his proposed classifica- 
tion, replacing the previous artificial grouping. 
The variability of the fruit in valves, margins 
and cross-partitions was commented on. Dis- 
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cussion of the common sensitive plant followed, 
in which it was remarked that the sensitive- 
ness to shock is so delicate as to be stimulated 
by holding a burning-glass near, or by drops of 
rain-water on first falling, or by holding a 
sponge of ammonia or of chloroform near. The 
utility seems unknown, except as the hot sun 
setting the leaves on edge prevents injury from 
intense sunlight. Sachs’s suggestion was that 
the depression of the leaves served as a protec- 
tion from hail; but it now appears that the 
native center of the plant is chiefly in the Ori- 
noco regions where hailstorms are unknown. 
Much energy is exhausted by folding, and it is 
well known that the greenhouse sensitive- 
plants are frequently worked to death by re- 
peated irritation. 

The second paper, by Dr. Rydberg, soon to 
be printed, was on ‘The Oaks of the Rocky 
Mountains,’ in which region eleven species 
were described in Sargent’s ‘Silva,’ a number 
now increased by Dr. Rydberg to twenty-eight. 

E. 8S. BURGESS, 
Secretary. 


THE ONONDAGA ACADEMY OF SCIENCE. 

THE 47th regular meeting was held in the 
Historical rooms, Friday P. M., May 17, 1901. 

The first paper was by Dr. John Van Duyn, 
entitled, ‘The Terrestrial Life of Porto Rico.’ 
Dr. Van Duyn spoke entertainly concerning 
many facts and observations made during his 
recent visit, as the deep blue of the ocean, the 
appearance of different constellations, the char- 
acter of the rocks and their probable formation, 
the differences in wind and climate of the north- 
ern and southern shores of the island, the ani- 
mal and plant forms, and the inhabitants. The 
latter are a mixture of Spaniard, negro and 
native Indian. Although it has been maintained 
by high authority that the Indian types have 
been entirely lost, Dr. Yan Duyn was positive 
that this was not so. He believes that the race 
possesses vast capabilities for development. 

Asecond paper, entitled ‘The Marine Life of 
Porto Rico,’ was given by Dr. C. W. Hargitt, 
of Syracuse University. He briefly narrated 
the early work in the natural history of Porto 
Rico and then told of the recent expedition of 
the Fish Hawk to those waters, and of the 
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material thus collected. The fishes have al- 
ready been described in the Report of the U. 
S. Fish Commission just published ; and of the 
other forms which were sent to the various 
universities for examination and study, Dr. 
Hargitt reported on the material received here. 
The collection comprises the ‘ Aleyonaria,’ and 
among the forms were several genera new 
to American waters, and six species new to 
science. The descriptions of all these will be 
published in the Reports of the Fish Commis- 
sion during the present summer. 
Puitie F. SCHNEIDER. 


DISCUSSION AND CORRESPONDENCE. 
THE LARYNX AS AN INSTRUMENT OF MUSIC. 


In the American Journal of Science for April, 
1901, Vol. XI., p. 302, an account was given of 
some speech curves that confirm the view that 
yowels are usually produced by intermittent 
puffs of air and not by vibrations of the form 
generally supposed. The following conclusions 
were reached : (1) The movement of the air in 
the mouth cavity is a free vibration and not a 
forced one; (2) the impulses from the larynx in 
making vowels are of the nature of explosive 
openings or sharp puffs of air. It was shown 
that the characteristic mouth tones in vowels 
are generally inharmonic to the larynx tone. 
The elaborate vowel tracings of Professor 
Hermann (Konigsberg) and the late ones of 
Dr. Pipping (Helsingfors) had already proved 
that in song the mouth does not reinforce an 
overtone of the cord; my curves showed the 
same condition for ordinary speech. Similar 
results have been obtained by Boeke (Alkmaar), 
Bevier (New Brunswick), Donders (Utrecht), 
Merritt (Cornell), Samojloff (Moscow), and 
others, and can be seen in plates published by 
Nichols and Merritt (Cornell). The proof 
is on all sides complete and incontestible that 
Willis’s theory (‘Camb. Philos. Trans. ,’ 1830) of 
vowel formation is the correct one and that the 
theory of Wheatstone (‘Lond. and Westm. 
Rey.,’ 1837) iserroneous. Although the adoption 
of the Wheatstone theory led to numerous 
investigations and secondary hypotheses by 
Grassmann, Helmholtz and others, its pho- 
netic difficulties were never overcome. 
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It was also pointed out that the structure of 
the larynx practically forbids any consideration 
of the vocal bands as membranous reeds. The 
accompanying figure is an outline section of the 


vocal muscles (aa) whose vibrations produce the 
tone in song and speech. They bear no re- 
semblance in structure or action to membran- 
ous reeds. When they are brought together by 
the action of the arytenoid cartilages, they 
close the passage of the larynx until forced 
apart by the air pressure. When this occurs a 
puff of air is emitted and they closeagain. The 
sharpness or smoothness of the puff is regu- 
lated by the contraction of the various portions 
of the thyro-arytenoid muscles which compose 
the vocal bands. The puffs in their physical 
forms resemble those that can be produced by 
a siren disk with differently shaped openings 
(Seebeck). 

Structures of the nature of the vocal bands 
yield to the air pressure and vibrate wholly or 
mainly bya side movement, and not by the flap 
or lateral movement of membranous reeds. 
Professor Ewald (Strassburg) has illustrated 
their action by constructing cushion pipes. 
That the vibratory movement affects the bands 
through most of their depth is shown by the 
nodal lines seen with the laryngo-stroboscope 
of Oertel (Munich). Helmholtz’s statement : 
‘(Tm Kehlkoffe spielen die elastischen Stimm- 
bander die Rolle membranoser Zungen. Sie sind 
von yorn nach hinten gespannt, ahnlich den 
Kautschukbandern * * * ,’? was based on the 
anatomical and physiological knowledge of the 
time at which he wrote the first edition of the 
‘Tonempfindungen.’ 

Professor Le Conte (California) in SciIENCE 
for May 17, N. §., Vol. XIII., p. 790, points 
out that he had already said that the larynx 
‘ cannot be likened toa stringed instrument nor 
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to a reed-pipe,’ and suggests the resemblance 
between the vocal band action and the lip action 
in blowing a horn. Whether the lips in blow- 
ing a horn vibrate laterally as reeds or by com- 
pression as cushions, I am unable to say ; they 
may quite possibly vibrate in a manner differ- 
ent from that assumed by Helmholtz.* 


EH. W. SCRIPTURE. 
YALE UNIVERSITY, 
NEW HAVEN, CONN. 


PHYSIOLOGY IN THE SCHOOLS. 


To THE EDITOR OF SCIENCE: Judging from 
the letter of 8S. W. Williston in your issue of 
May 24th, people must acquire their mental 
growth much more rapidly in Kansas than they 
do in the East. If I were confronted in an ex- 
amination for the degree of doctor of philosophy 
with the question ‘Why does the human body 
cease to grow about the twenty-fifth year?’ I 
should think there were strong grounds for 
suspecting the examiner of endeavoring to show 
what I did not know, even at the price of ask- 
ing questions whose answers I could not know. 
Yet we are told that this question has been 
asked of candidates for the State teacher’s 
certificate. The theory of accelerated mental 
development is furthermore strongly supported 
by the apparent fact that children are ex- 
pected, by the time they finish with the gram- 
mar school, to know about pleurisy, the res- 
piratory center, residual air, appendicitis, 
meatus auditorius and the motores ocult. 

If mental development is anywhere as rapid 
as these facts would suggest, there- can, of 
course, be no criticism with regard to the con- 


* Misunderstanding the point under discussion and 
supposing that Professor Le Conte was speaking of lat- 
eral vibrations of the lips and vocal cords, Professor 
Webster (Clark Univ.), replies to him in SCIENCE 
for May 24, N.S., Vol. XIII., p. 827, that 
the action of the lips and the vocal cords Be 
had already been explained by Helmholtz 
and that his description of 1862 ‘has never + Bayt 
needed any improvement or correction.’ 
Professor Webster asserts that he regards the 
simple model of a membranous reed pipe 
with a sheet of rubber in lateral vibration as ‘a very 
convincing demonstration of the mode of action of 


the larynx.’ He also classifies elastic cushions as 
‘reeds.’ 
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sideration of these questions in physiology at 
the time indicated. 

If, however, children generally show about 
the same rate of mental development as I have 
observed in the East, the writer would like to 
suggest that if less time were consumed in the 
contemplation of useless details of anatomy, re- 
lieved by worse than useless rambles into 
pathology, and more in the plain, common 
sense, practical study of the conditions of 
healthy living, teachers would no longer learn 
in examination papers that ‘the body should be 
bathed frequently, should be bathed at least 
once a year.’ There is, in fact, a horrible sus- 
picion in the mind of the writer that some- 
thing else than the text-book is at fault. 

THEODORE HouGH. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 

May 25, 1901. 


SHORTER ARTICLES. 
THE GENERAL EQUATIONS OF ROTATION OF A 
RIGID BODY. 
AFTER writing my brief note on the top, * it 
occurred to me that the same method might be 


used to derive the Eulerian equations of rota- 
tion briefly and at once, in a way almost pic- 


* This Journal, May 31, 1901. 
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torially lucid as to the meaning of the terms 
involved. 

Let A, B, C, be the principal axes of inertia 
and ©, ®, 3, the angular velocities of the rigid 
body around them. All this is kinematic. 

Let A’, B’, C’, be the positions of these axes 
a unit of time later. Lay off the angular mo- 
menta, A®,, Bo, Cw; along these axes in order, 
as shown. Then will 4A’, BB’, CC’, be the 
corresponding per second changes of angular 
momentum. 

Resolve each of these into components paral- 
lel to the original axes, and bring those belong- 
ing to the same axis together, viz., 


— Bo,0., — Co, —Aa;-0», 

+p Coo3-05, + Ao) -0, + Bo,-a), 
remembering that as each axis rotates about the 
other two, the component displacements per 
second will be 

OP CE net ken Uc ERR 
Add to the component changes of momentum 

found, the direct per second changes of angular 
momentum around the respective axes, viz., 


+ Ao, + Bos, + Cis. 

Let L, M, N, be the torques around the three 
axes in order, and equate these to the total per 
second change of angular momentum corre- 
sponding to the same axes. In other words, 
after adding each of the three columns, 


L = Ao,—(B—C)o,0,, 
M— Bo,—( C—A)a,0,, 
N= Co,—(A—B)o,,. 
C. BARUS. 


ON A CRINOIDAL HORIZON IN THE UPPER 
CARBONIFEROUS. 

For more than half a century the Lower Car- 
boniferous limestones of the Mississippi valley. 
have been justly celebrated for their enormous 
wealth of crinoidal remains. On this account, 
they have become widely designated as Encri- 
nital limestones, a title which has long since 
assumed a distinctive value. 

The crinoidal element in the faunas of the 
Lower Carboniferous has been further empha- 
sized by the apparent extreme paucity or entire 
absence of crinoid remains in all other parts of 
the Carboniferous section of the region. The 
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few species described were few in number, from 
widely separated localities and from very frag- 
mentary material. 

Unusual interest was, therefore, aroused a 
few years ago by the discovery, in the Upper 
Carboniferous rocks of the Missouri river, of a 
formation so rich in fossil crinoids as to merit 
the title Encrinital as appropriately as any ter- 
rane of the Lower Carboniferous. Species were 
not only new and numerous, but individuals 
occurred in the utmost profusion, their stems 
and long, slender, beautifully pinnulated arms 
intertwining as intricately as the richest of flow- 
ing arabesques. Moreover, the state of preser- 
vation was wondrously perfect. From a mor- 
phological standpoint the discovery was one of 
the most important ever made. 

The geological position of this rich crinoid 
fauna is a short distance above what is called 
the Lower Coal Measures. It is in the terrane 
now known as the Thayer shales, the base of 
which is a stratigraphic level not much over 
600 feet above the Lower Carboniferous lime- 
stones. The Thayer shales are in the lower 
part of the Missourian series. They are dark. 
blue in color, and lithologically are indistin- 
guishable from the Crawfordsville Shales of 
Indiana, which have been so prolific in crinoids 
in fine state of preservation. 

The biological peculiarities of the crinoids 
from the Thayer shales as compared with those 
of the nearest forms from the Lower Carbonif- 
erous are noteworthy features. For two faunas 
so closely connected in space the differences are 
so profound when apposed to the resemblances 
as to be almost inexplicable. 

But a satisfactory solution of the remarkable 
problem has been lately supplied from a source 
other than the biotic. The recently worked- 
out stratigraphy of the region throws light upon 
it in an unsuspected manner. The actual posi- 
tion of the Thayer shales, instead of being re 
moved only 600 feet from the Lower Carbonif- 
erous limestones, are, stratigraphically, thou- 
sands of feet away. 

While the lower coal measures have long 
been known to rest unconformably upon the 
underlying rocks, the stratigraphic break has 
been regarded as merely local in nature. Of 
late, the real significance of this hiatus has been 
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adjudged. A depositional equivalent has been 
found in a neighboring State. In central Arkan- 
sas, the unconformity is now discovered to be 
represented by no less than 20,000 feet of sedi- 
ments. The real values of the new relation- 
ships of the horizons are better shown by a 
rectified general geological section of the Car- 
boniferous of the region. 


WESTERN INTERIOR SECTION. 


Series. Terrane. | Thickness. 

Oklahoman. | Not here differentiated. | 1,500 
| Cottonwood limestone. 10 

Atchison shales. 500 

| Forbes limestones. 25 

| Platte shales. | 105 

| Plattsmouth limestones. | 30 

Missourian. | Lawrence shales. 265 
| Stanton limestones. | 39 

| Parkville shales. | 75 

| Iola limestone. 30 

Thayer shales. 50 

Bethany limestones. 75 

| Marais des Cygnes shales. 250 

Des Moines. | Henrietta limestones. 50 
| Cherokee shales. _ 200 

Arkansan. __| Not here differentiated. | 20,000 
Mississippian. | Not here differentiated. 1,500 


Of these five series of the Carboniferous sys- 
tem, the Oklahoman represents the so-called 
Permian; the next three the coal measures ; 
and the Mississippian the Lower Carboniferous, 
Measured in sediments, the horizon of the 
Thayer crinoids is far up in the Carboniferous, 
instead of being near the base. At Kansas City, 
where the crinoids were found, the Arkansan is 
represented by the hiatus—a period of vast 
erosion in that locality. 

CHARLES R, KEYES. 


THE PROCESS OF FREEZING IN PLANTS. 


In text-books on plant physiology, and in 
original articles upon the effects of freezing in 
plants, or on allied subjects, so far as is known to 
the writer, there is no working explanation of 
the process. The matter is referred to by Det- 
mer and Moor, Vines, Haberlandt, Sorauer, 
Sachs and many others, but without detailed 
explanation. 

The cells bounding the intercellular spaces 
(in leaves) are always moist on the side in con- 
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tact with the air. As cooling goes on, all the 
tissue, contents of the cells and all, are con- 
tracting ; but when a temperature ofabout 4° C. 
is reached, the water content of the cell begins 
to expand, while the wall goes on contracting. 
This forces more moisture into the intercellular 
spaces. When the freezing point for water is 
reached, ice crystals begin to form outside of 
the cell in the intercellular spaces. The ice 
crystals will form first here, because water has a 
higher freezing point than the solution within 
the cell. As cooling goes on, and further crys- 
tallization takes place, the freezing water gives 
off its latent heat which tends to keep, for a 
considerable time, the cell contents from freez- 
ing. The crystallizing water without the cell 
extracts water from the cell by an inherent at- 
tractive force which the molecules of the mother 
crystal have for its liquid. This force is the 
cause of further water being drawn from the 
cell to build up the crystal of ice, and this at- 
tractive force is a similar one to that which 
causes plasmolysis in the case of the common 
experiment with cells of Spirogyra and a solu- 
tion of sodium chloride. The ice forms first in 
the intercellular spaces and continues to form 
there until the cell contents become frozen. 

If a leaf so frozen be subjected to a higher 
temperature, water will be formed in the inter- 
cellular spaces, resulting ina translucent, ‘ water- 
logged’ appearance of the tissue of the leaf. 
If, however, the temperature be raised very 
eradually, the cells will probably resorb the ex- 
tracted water as rapidly as it is formed, result- - 
ing in no permanent injury to the leaf. Sachs 
found that the leaves of the beet and the cab- 
bage frozen at from — 4° C. to — 6° C., and 
thawed in air at 2 to 8° C., were killed, while 
when thawed slowly in water at 0° C. they sur- 
vived. 

If the temperature be low enough and be con- 
tinued long enough a permanent injury would 
result, for then the cell-contents would become 
solidified. 

In the case of the experiment with a beet 
partially scooped out and subjected to a freez- 
ing temperature, the formation of ice in the 
cavity is brought about in exactly the same way 
as it is in the intercellular spaces in leaves of 
plants, excepting on a larger scale. If the 
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freezing of the beet be brought about slowly, 
water may be drawn into the cavity from a 
considerable distance from cell to cell within 
the tissue. 

Certain strong non-poisonous solutions, when 
applied to the cut ends of the petioles of leaves, 
produce a similar translucent effect in the tissue 
of the blades of leaves, as is shown by the writer 
in a paper now in process of publication. 

JAMES B. DANDENO. 

BoTANICAL MusEUM oF HARVARD UNI- 

VERSITY, May 22, 1901. 


THE AMERICAN MATHEMATICAL SOCIETY. 


A PRELIMINARY circular, which has just ap- 
peared, describes the arrangements which have 
been made for the summer session of the Am- 
erican Mathematical Society to be held at 
Cornell University, Ithaca, N. Y., during the 
week beginning on August 19th. The meeting 
proper, for the transaction of business and the 
presentation of papers, will take place on the 
first two days, while the remainder of the 
week will be occupied by a colloquium. Two 
courses of lectures by Professor Oskar Bolza, 
of the University of Chicago, and Professor E. 
W. Brown, of Haverford College, are announced 
as. the basis for this colloquium, which will be 
the third organized by the society in connection 
with its summer meetings. Professor Bolza’s 
subject is ‘The calculus of variations, in par- 
ticular Weierstrass’s discoveries.’ The principal 
object of the course is to give a detailed ac- 
count of the solution of the simplest type of 
problems, in its historical development, with 
special emphasis upon the contributions of 
Weierstrass and his followers. A summary re- 
view of the peculiar features of the more general 
problems is also intended. Professor Brown 
will lecture on ‘Modern methods of treating 
dynamical problems and in particular the prob- 
lem of three bodies.’ The object of this course 
is to set forth some of the later attempts to 
introduce more rigor into the methods of solv- 
ing dynamical problems, mainly the researches 
of Poincaré. The course will be chiefly descrip- 
tive, in showing the principles of the methods, 
the mathematical difficulties which arise, and 
the results which have been obtained. Among 
the subjects treated will be the following: the 
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various forms of the differential equations of 
dynamics, the existence of integrals, solutions 
by infinite series, periodic solutions, stability 
and instability. In neither course will special 
knowledge of the subject be presupposed. 


SCIENTIFIC NOTES AND NEWS. 

Dr. IRA REMSEN, professor of chemistry in 
the Johns Hopkins University since its founda- 
tion in 1876, has been elected president of the 
University. 

A COMMITTEE, consisting of Professors Ira 
Remsen, J. S. Ames and W. H. Welch, has 
been appointed at the Johns Hopkins Univer- 
sity to arrange a memorial to the late Professor 
Henry A. Rowland. 

M. LAvERAN, the French army surgeon who 
discovered the malaria parasite, has been 
elected a member of the Paris Academy of 
Sciences in the section of medicine, filling the 
vacaney caused by the death of M. Potain. In 
the third ballot M. Laveran received forty, and 
M. Ch. Richet twenty-six, votes. 


AT a recent meeting of the National Geo- 
graphic Society, the by-laws were so changed 
as to merge into the single class of ‘members’ 
the two classes hitherto designated ‘resident 
members’ and ‘non resident members,’ and 
also to increase the board of managers from 18 
to 24, including six not resident in the District 
of Columbia. The board has now been com- 
pleted by the election of the following non- 
resident members: Professor William M. Davis, 
Cambridge; Mr. Russell Hinman, New York 
Professor Angelo Heilprin, Philadelphia; Dr. 
Daniel C. Gilman, Baltimore; Professor Rollin 
D. Salisbury, Chicago, and Professor George 
Davidson, San Francisco. 

Dr. G. A. HANSEN, of Bergen, the discoverer 
of the bacillus of leprosy, will celebrate his 
sixtieth birthday in July, and it is proposed to 
present him with an international testimonial 
made up of small subscriptions. These may 


be sent to Dr. Sandberg, Bergen. 


PROFESSOR EDWARD F. Mor ey, of Adelbert 
College, has been appointed a delegate from 
the United States to the International Confer- 
ence of Weights and Measures, which is to be 
held in Paris during September. 
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Dr. WARREN P. LoMBARD, professor of 
physiology in the University of Michigan, will 
spend the summer abroad and will attend the 
International Physiological Congress to be held 
in Turin in September. 


Dr. FRANZ Boas, professor of anthropology 
in Columbia University and curator of eth- 
nology in the American Museum of Natural 
History, has been appointed philologist in the 
Bureau of American Ethnology. The appoint- 
ment is an honorary one, and Dr. Boas will 
direct the work from New York City. 

PROFESSOR WILLIAM JAMES offers a course 
next year at Harvard University on ‘The Psy- 
chological Elements of Religious Life,’ based on 
the Gifford lectures now being given at Edin- 
burgh. 

Dr. T. C. HopKIns, professor of geology at 
Syracuse University, will work on the geologi- 
cal survey of Indiana during the summer vaca- 
tion. An attempt will be made to complete 
the work for a new edition of the geological 
map of Indiana. 

THE Carnegie Museum has despatched Mr. 
W. E. C. Todd, custodian of the collections in 
orvithology, Dr. D, A. Atkinson and Mr. George 
Mellor to the Maritime Provinces and New- 
foundland to make natural history collections 
for the museum during the coming summer. 
Professor J. B. Hatcher is engaged in taking up 
fossils at Cafion City, Colorado, Mr. O. A. 
Peterson is continuing the work begun by Pro- 
fessor Hatcher in western Nebraska last year, 
and the quarry at Camp Carnegie, on Sheep 
Creek, Wyoming will be worked during the 
coming summer by a party under Mr. C. W. 
Gilmore. 

PROFESSOR C. L. BRISTOL, of New York Uni- 
versity, left New York on June 1 to direct the 
Biological Station at Bermuda. 

THE house-boat Megalops of the Zoological 
Survey of Minnesota, under the direction of 
Professor Nachtrieb, has been hauled ashore 
near the head of Lake Pepin, a few miles below 


Red Wing, where it will be used as station head-- 


quarters. A gasoline launch has been purchased 
for this station, and, in line with the plan begun 
with the rowboat Zosa, has been called Calli- 
nectes. There is also to be constructed a boat 


SCIENCE. 


[N.S. Von. XIII. No. 336. 


specially adapted for dredging and similar work. 
This boat will be called Branchippus. Pro- 
fessor Nachtrieb will send a party of four into 
the Lake Vermillion region and the N.E. corner 
of Minnesota. A party of two will conduct 
special investigations in the Lake of the Woods, 
and another will carry on work at the Lake 
Pepin station. 

Sir COURTENAY BOYLE, permanent secretary 
of the Board of Trade, died in London on May 
19. Sir Courtenay had in various official po- 
sitions contributed much to the applications of 
science especially as supervised by the govern- 
ment. 

Mr. E. W. Parsons died in London on May 
20. He was interested in submarine teleg- 
raphy and had done scientific work in connec- 
tion with the transit of Venus and in other 
directions. 


Mr. ANTHONY WILKIN died at Cairo on May 
17. Although only twenty-four years of age, 
he had accomplished good work in several 
scientific expeditions. He was a member of 
the Cambridge anthropological expedition to 
Torres Straits, and had carried on archeological 
work in Egypt with Professor Flinders Petrie. 

Ir is announced that Mr. John D. Rocke- 
feller has given $200,000 for the foundation of 
an institute for medical research, and it is un- 
derstood that this fund will be increased as 
needed. We lack in America an institution 
corresponding to the Pasteur Institute in Paris 
or the institution in London recently endowed 
by Lord Iveagh. It appears that this need will 
be met by Mr. Rockefeller’s gift, though the 
exact scope of the institution is still under con- 
sideration. 

Ir is said that Mr. Alfred Harmsworth has 
subscribed $50,000 toward an institute in Lon- 
don for the cure of lupus by exposure to light. 

THE U. S. Civil Service Commission an- 
nounces that owing to lack of applicants the 
examination, announced to be held on June 3, 
for the position of secretary of the National 
Bureau of Standards, Treasury Department, 
has been postponed to June 22, and will be 
held in any city in the United States where 
postal free delivery has been established. The 
duties of this position are those of general sec- 
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retary to a scientific or technical bureau and 
include the handling of the general correspond- 
ence of the Bureau and the editing of bulletins 
and reports. The occupant of this position will 
also act as purchasing agent and have charge of 
the official records, apparatus and equipment, 
and will be executive officer of the Bureau. 
The examination will consist of the subjects 
mentioned below which will be weighted as fol- 
lows: 


1. Stenography and typewriting.............-.......+. 20 
2. Editing and proofreading (practical tests)....... 10 
3. Education and training.............cscsscesseseeeeeees 20 
4, General experience in editorial and executive 

OF bUSINESS CAPACILIES.............2cceceeeeeee cess eens 50 


The test in typewriting will comprise practical 
work in tabulating and copying and spacing. 
Some knowledge of stenography will be re- 
quired. Applicants for this position should 
possess a knowledge of elementary physics, 
chemistry and mathematics, such as prescribed 
in the general science course of any college or 
technical school. No person will be examined 
who has not had a liberal college education or 
its equivalent. From the eligibles resulting 
from this examination it is expected that cer- 
tification will be made to the position of secre- 
tary of the National Bureau of Standards, 
Treasury Department, at a salary of $2,000 per 
annum. 


A CIVIL service examination will be held on 
July 2d and 3d to fill the position of photog- 
rapher in the Division of Forestry, U. S. De- 
partment of Agriculture, with a salary of $1,200. 
The examination ison photographic methods, 
and does not require a knowledge of botany or 
of forestry. 


Tue American Academy of Medicine and 
the American Medical Association are meeting 
at St. Paul during the present week. 


THE American Forestry Association will hold 
its meeting in affiliation with the American 
Association at Denver on August 27, 28 and 
29° 

THE Royal Geographical Society held its an- 
niversary meeting on May 20. Sir Clements 
Markham, the president, in his address, laid 
special stress on the British Antarctic Expedi- 
tion. He said that toward sending a special 
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ship in November, 1902, the sum of £5,500 had 
been subscribed toward the £15,000 required. 
The medals were conferred in accordance with 
{he announcements we have already made, Dr. 
A. Donaldson Smith being present to receive 
the patron’s medal. It was announced that the 
total number of fellows is 3,997, and the income 
last year was over £10,000. 

THE British Institution of Mechanical Engi- 
neers held its annual conversazione on May 
17. The annual meeting of the institution 
will be held at Barrow in Furness during the 
last week in July. 

Owing to an accident connected with the 
apparatus for adjusting the propeller, the steam- 
ship Discovery, of the British National Antarctic 
Expedition has been unable to leave Dundee for 
London at the time expected. 


ProFEssor H. H. GiIcGLioxi, of the Royal 
Zoological Museum, Florence, writes to Nature 
that on April 13th the second annual meeting 
of the Zoological Union of Italy concluded its 
work at Naples. This Union was formed at 
Pavia last year and in the following September 
it held its first general meeting at Bologna, 
which proved to be quite a success as to the 
work performed and the large attendance. It 
became evident that the Union, the scope of 
which, is to collect the scattered forces of stu- 
dents of zoology and to prepare the way 
for the foundation of a zoological journal 
worthy of Italian science, has responded to a 
wish generally felt in Italy. The Union now 
counts amongst its members nearly all the 
Italian professors of zoology and anatomy and 
many other students of those sciences. The 
meeting at Naples was even more numerous 
than that at Bologna, and many interesting 
communications were read. Bologna greeted 
the assembled zoologists with the memories of 
its old masters—Aldrovandi, Malpighi, Ales- 
sandrina and others; at Naples they were féted 
by that great center of zoological investigations, 
the Zoological Station, whose steam-launch, 
which bears the glorious name of Johannes Miil- 
ler, gave the visitors practical examples of pe- 
lagic trawling and dredging, as the war steamer 
Ercole bore them to Capri. Rome has been 
chosen for the third Congress, in 1902, ‘when,’ 
remarks Professor Giglioli, ‘we shall be proud 
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and happy to welcome any of our foreign col- 
leagues who should choose to honor us with 
their presence.’ 


UNIVERSITY AND EDUCATIONAL NEWS. 


HAMLINE UNIVERSITY, at St. Paul, Minn., 
has received a fund of $100,000 of which $50, - 
000 is from Mr. James J. Hill and $30,000 from 
Mr. M. G. Norton. 


An Edinburgh correspondent telegraphs to 
the London Times that the details of the scheme 
already announced of Mr. Andrew Carnegie’s 
ereat benefaction to his native land appear to 
have been only partial, and much misconception 
has been created and adverse criticism made 
owing to the absence of the full facts. It ap- 
pears that an understanding was come to by 
those to whom Mr. Carnegie has already 
sketched an outline of his scheme that no com- 
munication should be made regarding it until 
the matter had assumed definite shape. This 
understanding has been violated, and the unfor- 
tunate result is that a very misleading, because 
partial, account of the scope of Mr. Carnegie’s 
munificent gift has been published. Mr. Car- 
negie has in view a much wider scheme of bene- 
fiting Scottish education than that of making 
education free to Scottish university students. 
In a few days Scotland will be in possession of 
the full facts. In the meantime the outline 
published has given much needless alarm as re- 
gards the extra-mural schools. The scheme 
will amply provide for extra-mural schools, and 
every boy and every girl who enters a Board 
school will, if the ability be shown, rise to the 
highest seat of learning without the payment of 
a single farthing in fees. Not only will the 
amplest provision be found to be made to open 
the gates of knowledge, but also to raise the 
universities of Scotland to the foremost rank. 


Ir will be remembered that Yale University 
has recently abolished required studies in the 
Sophomore year, and that students may now 
choose either five or six of twelve subjects that 
are offered. The elections for next year are as 
follows: English, 258; history, 216; physics, 
194; chemistry, 194; German, 162; French, 
155; Latin, 131; mathematics, 112; Greek, 
110; mental science, 45; philosophy, 7; ana- 
lytical geometry, 6. 
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At the recent commencement of the Medical 
Department of the Western University of Penn- 
sylvania, seventy-five diplomas were granted 
to men who had completed the course of four 
years in medicine which is required. The 
Medical Department is engaged in a struggle to 
resist the encroachment of purely political in- 
fluence in the appointment of the surgeons and 
physicians on the staff of the Western Pennsyl- 
vania hospital with which the college stands 
related. The contest is awakening general in- 
terest throughout the State. 


THE Japanese university for women in the 
suburbs of Tokio was opened with appropriate 
Ceremonies on April 21. 

THE council of the University of Birming- 
ham is prepared to appoint a professor in the 
proposed faculty of commerce with a salary of 
£750. 

Rey. JAMES G. K. McCuureg, D.D., for the 
last four years president of Lake Forest Uni- 
versity, has handed his resignation to the 
board of trustees, and Rey. Richard D. Harlan, 
of Rochester, N. Y., has been elected to the 
presidency. Dr. McClure only intended to 
hold the presidency for a short period and had 
retained the pastorate of the Lake Forest Pres- 
byterian Church. 

Ar Bryn Mawr College, Dr. Elinor P. Kohler 
has been promoted to be professor of chemistry 
and Dr. Allerton Seward Cushman has resigned 
the associateship in chemistry. Miss Harriet 
Brooks has been appointed resident fellow in 
physics and Miss Marie Reimer resident fellow 
in chemistry. 

H. C. Hastam, M.A., M.B., B.C., of Gon: 
ville and Caius College, has been elected to a 
John Lucas Walker studentship in pathology 
at Cambridge University. Dr. Sladen, who re- 
ceived permission to leave his work in Cam- 
bridge to join his mobilized militia battalion 
for service in Ashanti, and who has now re- 
turned, has been reinstated as a second student. 

PROFESSOR ALFRED NEwToN, who holds the 
chair of zoology and comparative anatomy at 
Cambridge University, has been excused from 
delivering lectures during the coming year. 
His place will be in part supplied by Mr. W. 
Bateson. 
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WASHINGTON MEMORIAL INSTITUTION FOR 
POST-GRADUATE STUDY AND RE- 
SEARCH IN WASHINGTON. 


Durine the past winter and spring there 
has been in Washington an active move- 
ment having for its object the founding of 
an institution to facilitate the utiliza- 
tion of the various scientific and other 
resources of the Government for pur- 
poses of research. The aim is cooperation 
with universities, colleges and individuals. 
in rendering available to men and women 
the practical post-graduate training which 
cannot be obtained elsewhere in the United 
States and which is now available in Wash- 
ington to a limited degree only. 

The movement originated in the Wash- 
ington Academy of Sciences, which ap- 
pointed a committee to take charge of the 
matter. This committee consisted of the 
president of the Academy, Hon. Charles D. 
Walcott (chairman); Hon. Carroll D. 
Wright, Commissioner of Labor; Dr. C. 
Hart Merriam, of the Department of Agri- 
culture, and Mr. Marcus Baker, of the Geo- 
logical Survey. Communication was at once 
established with the board of trustees of the 
George Washington Memorial Association, 
whoappointed a committee to cooperate with 
the committee of the Washington Acad- 
emy, consisting of Mrs. Archibald Hopkins, 
president of the Association, Mrs. Phoebe 
A. Hearst and Mrs. L. M.D. Sweat. These 
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two committees formulated and submitted 
a plan of agreement, which was approved 
by the board of managers of the Washing- 
ton Academy on February 26, 1901, and by 
the board of trustees of the Memorial 
Association on March 13, 1901. This plan 
provided for the founding in the city of 
Washington of an institution to be known 
as the Washington Memorial Institution. 

The objects of the George Washington 
Memorial Association are, first, as implied 
in its name, the creation of a memorial to 
George Washington; and second, as stated 
in its amended act of incorporation, the in- 
crease in the city of Washington of oppor- 
tunities and facilities for higher education, 
as recommended by George Washington in 
his various annual messages to Congress, 
notably the first—i. e., ‘the promotion of 
science and literature’ substantially as set 
forth in his last will, and by and through 
such other plans and methods as may be 
necessary or suitable. The object of the 
Washington Academy of Sciences, the 
federated head of the scientific societies of 
Washington, is the promotion of science, 
the term ‘science’ being used in its 
general sense —‘ knowledge ; comprehen- 
sion of facts and principles.’ 

The two organizations agreed, first, that 
although American universities have so de- 
veloped since George Washington’s time 
that they fulfill many of the objects of the 
national university outlined by him as 
desirable for the youth of the United 
States, there is still need of an organiza- 
tion in the city of Washington which shall 
facilitate the utilization of the various 
scientific and other resources of the Gov- 
ernment for purposes of research, thus co- 
operating with all universities, colleges 
and individuals in giving men and women 
the practical post-graduate training which 
cannot be obtained elsewhere in the United 
States and which is now available only to 
a limited degree in the city of Washing- 
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ton; and second, that the best method of 


securing the objects for which both organi- 


zations stand is the establishment, within 
the District selected by Washington as a 
site for the permanent seat of government 
of the United States, of an institution 
whose object shall be the realization of 
Washington’s repeatedly expressed wish 
and recommendation that provision be made 
for the promotion of science and literature. 

In the further carrying out of cooper- 
ation, it was agreed that the George Wash- 
ington Memorial Association would under- 
take to secure a suitable site and erect 
thereon a substantial, dignified building 
sacred to the memory of George Washing- 
ton ; and that the Washington Academy of 
Sciences would undertake to provide for the 
maintenance and conduct of the institu- 
tution in the interest of science and 
literature; and that there may be joined 
with it in this work the National Edu- 
cational Association, the Association of 
American Universities, and the Association 
of Agricultural Colleges and Experiment 
Stations. 

The Washington Academy at once un- 
dertook to secure the passage of a law au- 
thorizing the utilization of the resources of 
the Government Departments for post- 
graduate study and research. Such an 
act of Congress was approved March 3, 
1901, and reads as follows: 

That facilities for study and research in the Gov- 
ernment Departments, the Library of Congress, the 
National Museum, the Zoological Park, the Bureau 
of Ethnology, the Fish Commission, the Botanic 
Gardens, and similar institutions hereafter estab- 
lished shall be afforded to scientific investigators and 
to duly qualified individuals, students, and graduates 
of institutions of learning in the several States and 
Territories, as well as in the District of Columbia, 


under such rules and restrictions as the heads of the 
Departments and Bureaus mentioned may prescribe. 


The plan of organization next agreed 
upon by the two committees was essen- 
tially as follows: 


JUNE 14, 1901.] 


1. Organization.—A private foundation independ- 
ent of Government support or control. 

2. Objects.—(a) To facilitate the use of the scien- 
tific and other resources of the Government for re- 
search. 

(b) To cooperate with universities, colleges and 
individuals in securing to properly qualified persons 
opportunities for advanced study and research now 
obtainable only to a limited extent in Washington 
and not at all elsewhere. 

3. Government.—The policy, control and manage- 
ment to vest in a board of fifteen trustees, and in ad- 
dition there shall be an advisory committee composed 
chiefly of the heads of Executive Departments, 
Bureaus, etc. 


The two committees drew up articles of 
incorporation, which were filed May 20, 
1901. 

On May 27, 1901, the incorporators met 
and elected the following board of trustees : 


1. Dr. Edwin A. Alderman, President, Tulane 
University. 

2. Prof. A. Graham Bell, Regent, Smithsonian In- 
stitution. 

3. Dr. Nicholas Murray Butler, Professor of 
Philosophy and Education, Columbia University. 

4, Dr. C. W. Dabney, President, University of 
Tennessee. 

5. Dr. D. C. Gilman, President, Johns Hopkins 
University. 

6. Dr. A. T. Hadley, President, Yale University. 

7. Dr. Wm. R. Harper, President, University of 
Chicago. 

8. Mrs. Phoebe A. Hearst, Regent, University of 
California. 

9. Mrs. Archibald Hopkins, 
Washington Memorial Association. 

10. Dr. C. Hart Merriam, U. S. Department of 
Agriculture. 

11. Dr. Cyrus Northrop, President, University of 
Minnesota. 

12. Dr. H.S. Pritchett, President, Massa chusetts 
Institute of Technology. 

13. Dr. George M. Sternberg, Surgeon-General, U. 
S. A. 

14. Hon. Charles D. Walcott, President, Washing- 
ton Academy of Sciences, and Director, U. S. Geo- 
logical Survey. 

15. Hon. Carroll D. Wright, U. S. Commissioner 
Labor. 


President, George 


On June 3 the trustees met and elected 
the following officers : 
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Dr. D. C. Gilman, President, Johns Hopkins Uni- 
versity, Director. 

Hon. Charles D. Walcott, Director, U. 8. Geolog- 
ical Survey, President Board of Trustees. 

Dr. Nicholas Murray Butler, Columbia Univer- 
sity, Secretary Board of Trustees. 

Mr. C. J. Bell, President, Washington Security 
and ‘Trust Co., Treasurer. 


ADVISORY BOARD. 


President of the United States. 

Chief Justice of the United States. 

Secretary of State. 

Secretary of the Treasury. 

Secretary of War. 

Secretary of the Navy. 

Secretary of the Interior. 

Secretary of Agriculture. 

Postmaster-General. 

Attorney-General. 

Secretary of the Smithsonian Institution. 

Commissioner of Education. 

Librarian of Congress. 

Commissioner of Labor. - 

Commissioner of Fish and Fisheries. 

President of the Civil Service Commission. 

President of the National Academy of Sciences. 

President of the National Educational Association. 

President of the Association of American Univer- 
sities. 

President of the Association of Agricultural Col- 
leges and Experiment Stations. 

Dr. Charles W. Eliot. 


TRUSTEES. 
1903. 1904. 1905. 
A. G. Bell, E. A. Alderman, N. M. Butler, 
C. W. Dabney, C. H. Merriam, A. T. Hadley, - 
D.C. Gilman, C. Northrop, W. R. Harper, 
P. A. Hearst, H.S. Pritchett, C. E. Hopkins, 
C. D. Walcott. G. M. Sternberg. C. D. Wright. 


The new institution will attain substan- 
tially the objects desired by the advocates 
of a National University, without being 
subject to the objectionable features of a 
university sustained by the Government in 
competition with the existing universities. 

The committee of the Association of 
Agricultural Colleges and Experiment Sta- 
tions on post-graduate study and research 
in Washington met and approved of the 
organization of the Washington Memorial 
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Institution; and it is understood that the 
committee of the National Educational 
Association on the question of establishing 
a National University in Washington ap- 
proves the plan and purposes of the Wash- 
ington Memorial Institution. The Washing- 
ton Academy of Sciences, having turned over 
to the new organization the conduct and 
maintenance of the Washington Memorial 
Institution, will now cooperate with the 
George Washington Memorial Association 
in the erection and maintenance of a me- 
morial building to be dedicated to science, 
literature and the liberal arts. 


ADDRESS OF THE PRESIDENT OF THE 
AMERICAN MEDICAL ASSOCIATION.* 

In approaching the discharge of my 
duties as presiding officer of the fifty-second 
session of the American Medical Associa- 
tion, I beg to express my appreciation of 
the generous suffrages by which I have 
been called to a position of such conspicuous 
honor. This appreciation becomes all the 
more pronounced when I reflect upon the 
magnitude and achievements of this great 
national body and upon the luster of the 
distinguished men who have presided over 
its deliberations. This thought brings me 
to the first duty of the occasion, and that 
is officially to bring to your attention the 
fact that since our Jast reunion three of my 
most illustrious predecessors have been 
ealled from their worldly activities to the 
realm of rewards. Alfred Stillé, Lewis A. 
Sayre and Hunter McGuire, each a former 
president of the Association, died within a 
single week. Their lives were known of 
men, their records are ornaments of our 
annals, and their achievements are their 
eulogies. They labored zealously and with 
beneficent results, not alone in the scien- 
tific field, but in behalf of an organized 
national profession ; and to guard zealously 


*Delivered before the Fifty-second Annual Session 
at Saint Paul, Minn., June 4, 1901. 
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the splendid legacy which they, among 
others, have left us, must be one object of 
our labors upon this auspicious occasion. 
The hope is indulged that steps may be 
taken to procure suitable portraits of these 
and of other deceased presidents of the 
Association, to be placed in some safe 
gallery until such time as the Association 
may be able to transfer them to its own 
Temple of Fame. JI recommend that suit- 
able formal action be taken on this occasion 
relative to the life, distinguished services 
and the death of these lamented confreres. 


FOREIGN RELATIONS OF THE AMERICAN 
MEDICAL ASSOCIATION. 

The American Medical Association ac- 
credited delegates during the last year to 
several foreign medical conventions, nota- 
bly the International Medical Congress at 
Paris, the Dominion Medical Association of 
Canada, the Mexican National Association 
and the Pan-American Medical Congress at 
Havana. To each of these organizations 
the American Medical Association sustains 
relations of peculiar intimacy. As one of 
the great scientific nations of the earth, the 
United States is naturally an integral part 
of the International Medical Congress. 
This Association, by a resolution presented 
by your present executive officer, took the 
initiative in 1891, in organizing the Pan- 
American Medical Congress. The first re- 
union of that Congress was held in Wash- 
ington in 1893, under the presidency of the 
late lamented Dr. William Pepper. The 
second was held in the City of Mexico in 
1896 under the presidency of Dr. Carmona 
y Valle, while the third has been held dur- 
ing the last few months in the City of Ha- 
vana under the distinguished presidency of 
Dr. Juan Santos Fernandez. This move- 
ment has for its object the establishment of 
closer relations between the medical pro- 
fession of the different countries of the 
Western Hemisphere. It has already 


JunE 14, 1901.] 


borne excellent fruit in the increased patron- 
age of our medical schools from the far 
south, in the improved status of Ameri- 
can medical practitioners in Latin Amer- 
ica, in a better understanding of quaran- 
tine questions in the different countries, 
and in the development of a concert in the 
investigation of the medicinal flora of the 
Western Hemisphere. Our relations with 
the medical profession of Canada must be 
of increasing intimacy, and I indulge the 
hope that, while maintaining the national 
limitations of our Association for delegate 
and legislative purposes, its membership, 
with the privilege of participating in all 
scientific matters, may be freely opened to 
our brethren who live beyond our immedi- 
ate borders. 


FISCAL AFFAIRS AND THE JOURNAL. 


It has passed into unwritten law, born of 
the gradually developing features of our or- 
ganization, that your president shall restrict 
his annual address to a discussion of the 
affairs of the Association and to the great 
object to which, by the terms of its Consti- 
tution, it stands consecrated—‘ the com- 
mon interests of the medical profession in 
every part of the United States.’ In com- 
pliance with this rule, and realizing that I 
am leaving scientific questions to be pre- 
sented by orators appointed for the purpose, 
I have pleasure in calling your attention to 
the satisfactory condition of the affairs of 
the Association, as indicated by the con- 
solidated report of the Treasurer and of the 
Board of Trustees. From it you will ob- 
serve that under the judicious management 
of your Board of Trustees you had a cash 
balance at the end of the last fiscal year of 
$31,004.67, being an excess of $3,696.66 
over the preceding year. Your plant has 
been increased in value to the amount of 
nearly $10,000.00, and the net profits of 
the Journal amounted to nearly $14,000.00. 
You will be gratified to realize that, in ad- 
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dition, you have safely invested as part ofa 
fund with which to buy a home for the 
Journal and for the Association, the respect- 
able sum of $25,000.00. If, however, you 
have occasion to feel satisfied with the nor- 
mal condition of your finances, you must 
contemplate with pride the rapid increase 
of your Journal, in quality, size, circulation 
and influence. The average weekly circu- 
lation grew, during the last fiscal year, from 
13,672 to 17,446, and I have added pleasure 
in informing you that, since the period 
covered by the report, the weekly circula- 
tion has grown to 22,000 copies. For the 
accomplishment of these splendid results, I 
feel that you will join me in hearty ac- 
knowledgment, not only of the sagacious 
management by the Board of Trustees, but 
the tireless industry and the discreet direc- 
tion of our accomplished editor, Dr. George 
H. Simmons. 

I feel that it is important, however, to 
call your attention to the fact that it would 
have been impossible for your Board of 
Trustees to have accomplished these results 
if, through its action, the Association had 
not become incorporated. Leases were to be 
executed, purchases were to be made, con- 
tracts were to be entered into, money was 
to be loaned and bonds were to be exacted, 
to do all of which it was necessary that the 
Association should become a legally organ- 
ized corporation. This was affected, ad 
interim, by the action of your Board of 
Trustees, which procured articles of incor- 
poration under the laws of Illinois, bearing 
date of April 14, 1897. I am not aware 
that this fact, attested by the document 
which I have laid before the Executive 
Committee, has ever been confirmed by the 
vote of the Association. I recommend, 
therefore, that such action be taken at the 
present session. 

If, however, the condition of the Associa- 
tion, and particularly of the Journal, is, on 
the whole, occasion for much satisfaction, 
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certain facts revealed by the report are 
food for thought. Thus, the Jowrnal has 
an aggregate circulation two and one-half 
times greater than the aggregate member- 
ship of the Association. It would seem, 
therefore, that while the profession at large 
prizes the Journal, it places relatively less 
than half as much value upon membership 
in the Association. This fact becomes 
strikingly significant when it is remembered 
that membership can be acquired by those 
who are eligible at no additional expense 
and with but trifling inconvenience. Does 
the Journal fulfill all the wants of the pro- 
fession arising in connection with the Asso- 
ciation? Are there no additional advan- 
tages to be derived from membership? Is 
there a lack of esprit dw corps—a lack of the 
sense of unity in the profession? Is the 
existing basis of our national organization 
distasteful to the majority of the practi- 
tioners? Do our subscribers embrace a 
considerable number of practitioners, who, 
under existing rules, cannot become mem- 
bers, and whose influence, therefore, can- 
not be secured in behalf of the Association ? 
These are questions that I am at liberty to 
ask, and that you are at liberty to answer. 

Another thought suggested by the report 
relates to the disposition of the accumulat- 
ing surplus. Shall the present policy for 
creating a fund for the purchase of property 
be carried out? Shall a larger proportion 
of the money be expended in still further 
exploiting the Journal? Shall the mem- 
bers receive a direct advantage from the 
earnings of the property which they have 
created, by reducing the annual dues, or 
shall a certain proportion of our surplus be 
expended in conducting original scientific 
investigations on subjects of universal inter- 
est to the profession? I cannot resist the 
temptation in this connection to venture 
replies to these questions far enough to say 
that, in my opinion, a reserve should be 
held in hand large enough to meet any pos- 
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sible contingencies that might occur by fire 
or other disaster in connection with the 
Journal; that the present generous policy 
in promoting the welfare of the Journal 
should be continued; that the dues of the 
Association should not be decreased ; and 
that the question of establishing and de- 
fraying the expenses of certain commissions 
for special scientific investigators should be 
taken under serious consideration. The 
question of tuberculosis is not yet a closed 
chapter. The causation of cancer is yet 
sealed mystery. The problems of tenement- 
house reform are not yet solved. The pre- 
vention of various endemic diseases has not 
yet been made practicable. The systematic 
investigation of the American medicinal 
flora, begun under the auspices of this As- 
sociation more than forty years ago, re- 
mains an uncompleted task. These are a 
few among the many objects of a specific 
character which demand and should receive 
the fostering care of the Association. 

I feel, however, that at the present mo- 
ment, and under the existing features of our 
organization, it would be almost impossible 
to determine, judiciously, either of these 
very important questions, and I now bring 
them before the Association only for the 
purpose of directing attention to them, with 
the hope that they may be taken up subse- 
quently, and under more auspicious circum- 
stances. 


SCIENTIFIC WORK OF THE ASSOCIATION. 


The Association began its career with 
general meetings, devoted chiefly to ques- 
tions of medical education and professional 
conduct and to lengthy reports from var- 
ious standing committees. In 1860 it 
divided itself into a few sections, each with 
a certain autonomy, and each devoted to a 
particular part of our great scientific work. 
This change was followed by the establish- 
ment of the Judicial Council, by which 
means controversial questions, many of 
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them of a personal character, were elimi- 
nated from the general meetings. The sub- 
sequent creation of the Executive Com- 
mittee still further relieved the general 
meetings of annoying details. Thus re- 
lieved, both the general meetings and the 
sections have grown in scientific impor- 
tance, emphasizing the persistence of our 
devotion to what must. ever be recognized 
as the essential, fundamental object of our 
organization—the cultivation of the medi- 
eal sciences. It must be acknowledged, 
however, that great as has been the prog- 
ress in this particular, too much of the 
time of our general sessions is yet devoted 
to the consideration of matters which might, 
with propriety, be relegated for final action 
to a smaller body. It would redound 
largely to the interest of our annual ses- 
sion if the general membership could be 
entertained and instructed at our general 
meetings by exercises of a more purely 
scientific character, of such broad nature 
that they should not be restricted to any of 
the sections. A reform in this particular 
will be a long step in the direction of prog- 
ress. The sections, in consequence of the 
faithful labors of their officers, offer strik- 
ingly attractive programs for the present 
session. In several of the lists will be 
found the names of invited guests who, 
through fortuitous circumstances, are not 
members of the Association, but who are, 
nevertheless, active workers in the scientific 
field, and whose participation in our labors 
will enrich the value of our proceedings and 
enhance the felicities of the occasion. I 
bespeak for them your cordial welcome. 
While the officers of sections and your presi- 
dent have exercised the prerogative of in- 
viting guests, who come as guests, and not 
as members of any class, as specified by the 
Constitution, such invitations have been 
extended solely with the object of advanc- 
ing the interests of the Association. Ilook 
upon this privilege, which has been exer- 
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cised by all of my predecessors and by pre- 
vious officers of sections, as one of extreme 
importance, and one which should be con- 
tinued under any plan of reorganization 
which may be adopted. It is my convic- 
tion, however, that the privilege should be 
hedged about by certain limitations, one of 
the most important of which should be that 
an invitation should not be extended a 
second time to any person residing within 
the United States whose professional quali- 
fications may entitle him to membership. 
With reference to the invitation of persons 
identified with the allied sciences, the 
matter should be left absolutely to the dis- 
cretion of the president of the Association 
and with the officers of sections. 


CONGRESSIONAL AND STATE LEGISLATIVE 
AFFAIRS. 


The American Medical Association, dur- 
ing the first fifty years of its exist- 
ence, exerted relatively little influence 
upon legislation, either State or national. 
Since the standing Committee on National 
Legislation and the National Legislative 
Council of delegates from the State Socie- 
ties have been established, and have be- 
come cooperative, there is some evidence 
that the voice of the profession is headed 
at Washington. The experience of the 
splendid committee of this Association, 
acting in concert with the National Legis- 
lative Council during the last year, has, 
however, shown the. serious necessity for 
more thorough organization in protecting 
the interests of the profession and the in- 
terests of society, as represented through 
the profession. The inefficiency of our 
present organization for influence upon 
Congress was shown in the inability of 
your committee, notwithstanding its strong 
personnel and the influences atits command, 
to prevent the degradation of the army 
medical service. This was accomplished 
by the passage of a bill under the cham- 
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pionship of Senator Hawley, by the terms 
of which the medical corps of the army is 
subjected to unfair and humiliating dis- 
crimination. This law grades the medical 
department for rank, promotion, and, in 
consequence, for pay, below every other 
department and special corps of the army, 
and, with the exception of second lieuten- 
ants, it is graded below the line. In ac- 
cordance with its provisions, a medical of- 
ficer, to obtain a coloneley, must pass 
through three times as many files as an of- 
ficer of either the Quartermaster’s, the Sub- 
sistence or the Pay Departments; more 
than twice as many as an officer of Engi- 
neers or of Ordinance, and nearly twice as 
many as an Officer of the Signal Corps. 
The effect of this discrimination is not only 
to lower the rank and pay of medical offi- 
cers, but must result in lessening the effi- 
ciency of the corps by repelling men of 
spirit and worth. 

In every war known to history the deaths 
from preventable diseases have exceeded 
those due to battle. At no time has hy- 
gienic science been so resourceful as at 
present in preventing disease. A law 
which fails to give to armies, either in peace 
or in war, the fullest protection by the ap- 
plication of the latest scientific develop- 
ments at the hands of specially trained 
medical men is unjust to the soldier, to so- 
ciety and to the medical profession. In 
view of these facts, the army reorganiza- 
tion law of the last Congress was inexplic- 
able and inexcusable. It, however, forces 
itself upon your consideration from another 
standpoint. Physicians are citizens of the 
Republic. As such they are intellectually, 
socially, politically and officially the 
equals of any other element of the body 
politic. There is no station to which they 
may not attain ; there is no distinction of 
which they may not be the recipients. 
Their rights are of manhood origin, and 
their prerogatives are inherent. They are, 
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in very fact, peers of the realm, and the 
peers of any peers of any realm. When 
the status of any number of physicians in 
their representative relationship to society 
is lowered, the status of the medical pro- 
fession in general is menaced in correspond- 
ing degree. When the Congress, by the 


enactment of a law, degrades, relatively, 


the status of an important body of medical 
men engaged in the public service, it strikes 
at the status of every physician in the 
country. It becomes, therefore, the duty 
of every member of the medical profession, 
jealous of his rights, his prerogatives and 
the fair name he may leave his children to 
resent, aS personal ‘between himself and 
every member of the Congress who voted 
for this law, the action which cast a stigma 
upon our profession. 

It has been the conviction of many en- 
lightened members of the medical profes- 
sion that the means employed by the gen- 
eral government for the protection and 
promotion of the public health are capable 
of improvement. These duties have de- 
volved upon the Marine Hospital Service, 
which was originally designed to give suc- 
cor to unfortunate people, without other 
domicile, who were employed upon our 
rivers, lakes and the high seas. With the 
growth of sanitary science this service, 
being the only established agency available 
by the government for this purpose, has 
been largely diverted from its original ob- 
ject. As a result, under the present wise 
administration of its Surgeon-General, its 
representatives are abroad investigating the 
sanitary condition of foreign cities, its 
agents are at our ports beating back threat- 
ened epidemics, while valuable investiga- 
tions are being conducted in its laboratories. 
In the exercise of its quarantine functions, 
however, it comes in conflict with the police 
power that is guaranteed by the Constitu- 
tion to the different States. The friction 
thus engendered has been especially marked 
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in the seaboard States. While this is true, 
the Marine Hospital Service, in scope and 
design, does not fulfill in highest degree the 
objects of a central coordinating agency 
for the protection of the public health. It 
was thought to create a Department of 
Public Health, with its executive officer in 
the cabinet, but this idea yielded to that of 
a bureau in charge of a large Advisory 
Council, composed of representatives from 
various States. Resolutions have been 
adopted and memorials have been sent 
to the Congress, committees have been ap- 
pointed, money has been appropriated by 
this Association, bills have been introduced, 
and hearings have been had in committee, 
with the result that the conditions to-day 
are precisely the same that they were ten 
years ago, when the agitation was inaugu- 
rated in the session of this Association held 
at Washington. 

Secretary Wilson, of the Department of 
Agriculture, in his Report for 1899, rec- 
ommended that the Congress appropriate 
: money to defray the expense of a systematic 
investigation of the medicinal flora of the 
United States and of experiments upon the 
neutralization of medicinal plants indig- 
enous to other countries. This recommen- 
dation was based upon the fact that the 
United States is the only great country 
which either has not conducted or is not 
conducting such experiments, and upon the 
fact that the proposed measure, touching the 
avenues of industry, manufacture, com- 
merce and the public health, was one of na- 
tional concern. This measure, however, 
with its manifest importance, was denied 
even courteous consideration, while its 
friends were denied a hearing by the com- 
mittees of the Congress. 

The cause of failure on the part of this 
Association to procure legislation by the 
Congress—and, with the exception of pre- 
venting the passage of the anti-vivisection 
bill last year and securing the enactment of 
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the quarantine bill this year, our recent 
efforts must be recognized as failures—I say 
the causes of our failure are properly sub- 
jects for careful consideration. I have ex- 
amined the records of the Association from 
the date of its organization, and have been 
profoundly impressed with the fact that 
memorials, resolution, or even more defi- 
nite propositions addressed to the Congress 
have, for the most. part, represented the 
views, or rather the impressions, of the in- 
dividual members proposing them. They 
have generally been presented in the gen- 
eral-meeting and have been endorsed with- 
out the deliberation essential for wise action; 
but a deliberation which is simply impos- 
sible in the limited time available in our 
general meetings. In certain instances 
memorials to the Congress have been pre- 
sented at one session of the Association, 
have been referred to committees and re- 
ported back for action, either at a later 
meeting of the same session or at the suc- 
ceeding annual session of the Association. 
But it becomes evident that this course 
lessens the evil but a trifle, for the reason 
that the committees to which such matters 
were referred have been constituted either 


under the leadership of the member pro- 


posing the measure or of members of a 
standing committee who had no interest 
in or understanding of the proposed mea- 
sure. Such memorials, resolutions or 
propositions, when acted upon affirma- 
tively by the general meeting of the As- 
sociation, have, possibly, been mailed to 
some member of Congress or of a Legisla- 
ture, but were not followed by effective 
work in the rank and file of the profession 
or among their patrons. When such bills 
have been presented to the Congress, and 
have received a certain amount of support 
from representatives of this Association, 
they have, as a rule, attained only that de- 
gree of importance that have made them 
valuable to their ostensible champions, as 
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something to trade in the game and barter 
of legislation for something which would 
please a larger number of constituents and 
command a larger number of votes. In view 
of the fact that after all the argument of 
votes is the only one which appeals effec- 
tively to the average Congressman, it be- 
hooves this Association, in its efforts to 
conserve the interests of the profession and 
of society, to put itself in a position to in- 
fluence the largest number of votes. Every 
physician, therefore, should, in a perfectly 
respectable sense, become an active work- 
ing politician. This subject, however, is of 
such breadth and of such depth that it may 
be well for us to pause at this juncture 
long enough to consider, from the stand- 
point of fundamental facts, the relationship 
of physicians to each other, and of the 
medical profession in the aggregate as an 
integral factor in society. 


THE PROFESSION, THE ASSOCIATION AND THE 
COMMONWEALTH. 


In approaching a study, however brief, 
of the relation of the medical profession to 
the state or, as I prefer to call it, the com- 
monwealth, I feel that I am inviting your 
attention to an eminently practical theme ; 
one which may enable us to understand the 
influences by which we have arrived at our 
present estate, and the means by which we 
may advance to even greater achievements. 
As we approach this theme—this eminently 
practical theme—we discover that the status 
of the medical profession, like that of every 
other element of that complex whole which 
we call society, is a perfectly natural one. 
Whatever it may be, it has been attained in 
the process of evolution and has been and 
is determined by laws as immutable as 
those which govern the commingling of 
atoms or the sidereal strides of the planets. 
It is not the result of conventions or of 
resolutions or of statutory enactments; 
but these are to be interpreted rather as in- 
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dicize, for the time being, of the position 
of the profession in the body politic. They 
are, indeed, consequences rather than 
causes, and as such they are subjects for 
careful inquiry. It is by a study of them 
that we are enabled in part to determine 
those laws, those natural laws, our har- 
mony with which is essential not alone for 
the present usefulness and continued prog- 
ress of the profession, but for the ability 
of the medical profession to conserve the 
welfare and promote the happiness of so- 
ciety at large. 

But I have said that the position of the 
medical profession is a natural one. The 
truth of this declaration is apparent when 
we go back to the beginnings of society— 
when we examine the evidences presented 
by primitive peoples. We are familiar 
with the classic example so frequently util- 
ized as a starting point in the discussion of 
sociologic phenomena—the example of the 
two aborigines, one of whom makes better 
arrows, and the other, better mats, than his 
companion, when, presently, one confines 
himself to arrows, the other to mats, each 
trading his own for the other’s products. 
Here is an example of the beginning of 
what the scientists call ‘specialization of 
function in the social organism.’ It is an 
interesting process, which, based upon 
varying necessities and diverse aptitudes, 
results in multiplication of handicraft until 
somebody is hurt. This is a new necessity, 
and it is met by a new aptitude, and the 
possessor of that aptitude—the medicine 
man, our honored progenitor—steps upon 
the scene. His companions, appreciating 
his services, reward him with their arrows 
and mats; and he, finding the life to his 
liking, restricts himself to his new-found 
vocation—and the medical profession is es- 
tablished ! As the necessity for his services, 
whether of charm or incantation, becomes 
more apparent, the esteem of his fellows 
becomes more pronounced. As events pro- 
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gress he is accorded certain rights, given 
certain prerogatives and hedged about by 
certain limitations, all calculated to in- 
crease his efficiency in promoting the com- 
mon welfare—and thus is the practice of 
medicine regulated. Heisspared from the 
battle that he may serve his companions, 
and he stays away from the chase that he 
may delve into the great mysteries—and 
thus is medical education inaugurated. He 
is the exponent not only of his professional 
knowledge, but of at least the average in- 
telligence of his people. He is, in short, 
an integral part of the primitive social 
fabric. As such he shares the manners, 
the customs, the aims, the ambitions of his 
companions; and he, with them, is con- 
trolled by the forces which determine the 
common state and the common destiny. 
His status is, therefore, determined by the 
very laws which control the growth and 
development of society itself. So true is 
this that, from the dawn of history until 
the present day, and in every stage of so- 
ciologic development, the civilization of a 
people may be infallibly determined by the 
intelligence, the efficiency and the influence 
of its medical profession. 


THE MEDICAL PROFESSION AND SOCIETY FIFTY 
YEARS AGO, 


It would not be to our present purpose 
to follow the evolution of society as ex- 
emplified in any of the civilized peoples, 
or, as the scientists say, ‘distinct ethnic 
entities of the world,’ in which the present 
complexity has been attained by an orderly 
succession of events. And it would be 
equally unnecessary to show, what every- 
body knows, that the medical profession, 
the heritor, in common with others, of ante- 
cedent influences, has been propelled by the 
same forces and by equally orderly events to 
precisely the same standard of civilization. 
The lesson before us is that of the relation of 
the medical profession to a society, which, 
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but a few decades ago, was the most diverse 
in origin and the most heterogeneous in con- 
stitution known to modern history; but a 
society, which at the dawn of the twentieth 
century is one of the largest, richest and 
most intelligent of the world, a society, well 
amalgamated, and which, by common con- 
sent of even adverse critics, is moving in 
harmony with the most advanced influences 
of civilization. I fancy I should suddenly 
find myself unpopular with the audience, if 
I were to intimate that you, who comprise 
it—that you, the representatives of the 
medical profession—have failed to contribute 
your full quota to the great progress which 
that society in general has achieved, or 
that you do not reflect in intelligence and 
morality the highest type of civilized man. 
I hasten to allay your apprehension, for L 
have no such intention. On the contrary, 
Task you to indulge with me in a retro- 
spect of American society during the last 
half dozen decades that we may the better 
understand the important part that yon, 
and the profession that you represent, have 
played in the attainment of present re- 
sults. 

As I have already stated, the middle of 
the nineteenth century found diverse con- 
ditions of society in the United States. The 
older cities of the seaboard were the cen- 
ters of an advanced civilization. The re- 
moter counties of the same States, however, 
were then, in the absence of railroads, the 
telegraph and modern mail facilities, more 
remote from the centers of American influ- 
ence than is St. Paul to-day from St. Peters- 
burg. The great tide of emigration that had 
already poured and was yet pouring over the 
mountains and spreading in lonely habita- 
tions or widely separated communities over 
the vast valley of the Mississippi from the 
lakes to the gulf was busily engaged with 
the serious problems of existence. The 
forest was to be felled and the prairie was 
to be subjugated, habitations were to be 
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juilt and crops were to be raised. In the 
midst of these exactions, institutions of 
higher learning were established, and to an 
extent patronized, and some strong men 
were produced. But it must be recognized 
as true that society in general had but lit- 
tle time and less money to devote either to 
schooling or to the amenities of life. The 
medical profession, under these circnm- 
stances, was precisely like the community 
of which it was a part. There were but 
few medical colleges, and they, for the most 
part, were but meagerly equipped. Many 
doctors became such while going from one 
town to another. Ignorant inventors of 
alleged systems of cure hawked their wares 
in the highways and the byways. Dogma- 
tism that was destructive to intelligence was 
rampant, while schism was fostered by the 
baneful commercialism that too generally 
pervaded the heterogeneous mass of forty 
thousand people that comprised the medi- 
cal profession. In eight of the twenty-six 
then existing States, no laws affecting medi- 
cal practice had ever been enacted; in 
eleven, laws previously enacted had been 
repealed ; in three only were there any re- 
strictive laws, and these proyed inefficient; 
while the facts could not be ascertained 
relative to the remaining four States. 


THE ERA OF ATTEMPTED VOLUNTARY 
LATION OF MEDICAL PRACTICE. 


REGU- 


To remedy these evils, and actuated by 
the love of science, the promptings of self- 
interest, and by devotion to the interests of 
humanity, representatives of the various 
State medical societies met in convention 
over half a century ago and organized 
the American Medical Association, with 
the avowed object of having its members 
represent and take cognizance of ‘ the com- 
mon interests of the medical profession in 
every part of the United States.’ It sought 
to cultivate medical knowledge among its 
members, to elevate the standard of medi- 
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cal education, to promote the honor and in- 
fluence and interests of the medical profes- 
sion and to enlighten the public concerning 
the relation between the medical profession 
and society. Emulation and concert of ac- 
tion in the profession and friendly inter- 
course among those engaged in it were ad- 
ditional aims of the founders of this great 
body of representative American medical 
practitioners. A constitution, by-laws and 
certain rules of conduct were adopted. The 
constitution provided for a delegate body, 
delegates being accredited from recognized 
medical societies, medical schools and elee- 
mosynary institutions. The rules of con- 
duct prescribed in detail the deportment of 
a physician, the deportment of the patient, 
interdicted the licensure of sectarian physi- 
cians, and proscribed from consultation 
those whose practice was based upon an ex- 
clusive dogma. The influence of the new 
Association was extended chiefly through 
the avenues of the various State societies, 
many of which adopted the rules of conduct 
that had been prescribed by the newly 
formed national body as the basis of affilia- 
tion. Several of the State societies, notably 
those of Massachusetts, Rhode Island and 
Mississippi, finding either that the pre- 
scribed rules of conduct were not suit- 
able to their respective local conditions, 
or feeling that they were sufficiently in 
touch with the ordinary forces of civi- 
lization to require no such formule, never 
adopted the rules of conduct prescribed 
by the national body. The medical 
association of Alabama adopted the rules 
with rather a naive proviso that some- 
body be appointed to call attention to such 
of the special teachings of these rules ‘as 
may seem to require elucidation in view 
of special circumstances and conditions.’ 
Other State societies adopted more or less 
modifying resolutions, but the general spirit 
of ostracism and aloofness was maintained 
during the succeeding three decades. The 
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result of this movement was immediately 
salutary; it developed an esprit du corps 
in the great body of the profession ; it gave 
an authoritative definition to medical edu- 
cation and it created a strong and influen- 
tial national body within the profession. 
At the same time, however, it became ap- 
parent that the organization did not possess 
the necessary inherent strength to accom- 
plish its avowed object to regulate the prac- 
tice of medicine. As time passed schismatic 
medicine grew apace, its colleges multiplied, 
its practitioners appeared all over the 
country, exemplifying that law that always 
makes the blood of the martyrs the seed of 
the church. Quackery of the most flagrant 
character was found everywhere, and 
society was unprotected from its ravages, 
while the inability of a voluntary un- 
chartered organization to enact and to ex- 
ecute plenary laws was reduced to a demon- 
stration. The medical profession, as an 
organized body, discovered that its relation 
to the commonwealth was, as the result of 
its own proscriptive policy, scarcely more 
intimate or more influential than at the 
beginning of the thirty years hopeless ex- 
periment. 


THE ERA OF EFFECTIVE LEGISLATIVE CONTROL 
OF MEDICAL PRACTICE. 


The era of effective legislative control of 
medical practice came as the natural reac- 
tion from the demonstrated failure to ac- 
complish the same result through volun- 
tary organization ; but it came as the re- 
sult of the sentiment which had been prop- 
agated largely through the influence of 
this Association. The representatives of 
progressive medicine, turning from the 
National Association, invoked the aid of 
their respective State societies in taking up 
the question with their respective legisla- 
tures. The profession in each State, how- 
ever, recognizing its own local conditions, 
proceeded in its own way to attend to its 
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own business. The very earliest attempts 
to secure State legislation revealed the fact 
that the so-called irregular practitioners, 
under the stimulus of ostracism and the 
fostering care of public sympathy thereby 
induced, had become so numerous and so 
influential that, in the majority of States, 
nothing could be done without their co- 
operation. It was no longer a theory, but 
a condition, with which the real reformers 
were confronted—and they met it. Cali- 
fornia, in 1876, through its regular medical 
society, took the initiative. After confer- 
ences with the representatives of the sec- 
tarian societies, and after securing their co- 
operation, a law was procured creating 
a licensing board composed of representa- 
tives of both the regular and sectarian 
schools of practice. Illinois, confronted 
by precisely the same condition, took pre- 
cisely the same course. Alabama, always 
progressive, but the happy possessor of 
other conditions, was able to place the 
regulation of medical practice for the time 
being under the control of its incomparable 
State medicalassociation. Coloradocreated 
a mixed board. New York, confronted by 
conditions even more complicated than 
those in other States, took up the same task. 
The profession of that State, acting through 
its organized body, containing among its 
members many of the most honored and 
illustrious names in American medicine, 
found it doubly necessary to enter into 
treaty with the denominational physicians. 
It realized, however, that the rules of con- 
duct to which it had always conformed 
contained, among other provisions, one 
which made it unlawful to ‘* * ** examine 
or sign diplomas or certificates of pro- 
ficiency for, or otherwise be especially con- 
cerned with the graduation of persons 
whom they have good reason to believe in- 
tend to support and practice any exclusive 
and irregular system of medicine.’ 

As the thing expressly interdicted by this 
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rule was the very thing which it was pro- 
posed to do, and which had been done in 
other States, and which it was very neces- 
sary to do in New York, the medical society 
of that State amended the rules of conduct, 
so that it or its members might, at discre- 
tion, enter into professional relations with 
any or all persons whom the law of the State 
at that time recognized to be practitioners 
of medicine. When this action was brought 
to the attention of this national body, it re- 
sulted, not, as might have been expected, in 
the amendment or the abrogation of the 
rule which had grown obsolete in the march 
of events, but in its tacit reaffirmation and 
in the opprobrious excommunication, for 
the time being, of the entire profession of 
the great Empire State. This action, viewed 
impartially after the lapse of nearly twenty 
years, becomes the more extraordinary 
when it is observed that similar action was 
never taken with regard to Massachusetts 
or Rhode Island or Mississippi, the societies 
of none of which had ever adopted the 
prescribed rules of conduct ; nor with regard 
to California or Illinois or Colorado, each 
of which had, by overt act, if not by open 
declaration, so far as this rule is concerned, 
taken an equally non-conformist position. 
It is not surprising that, with such an ex- 
ample before the State societies, the experi- 
ment in consistency has not been repeated. 
But the movement of effective regulative 
legislation, once inaugurated, happily spread 
with great rapidity. Mixed boards of 
licensure are now to be found in the ma- 
jority of the States of the Union, and in 
the majority of such boards are to be found 
members of the American Medical Asso- 
ciation engaged in issuing licenses to prac- 
titioners of exclusive dogmas, and sitting 
in consultation with sectarian physicians, 
not over a dose of medicine, but over the 
vastly more vital question of the qualifica- 
tions of those who are to care for the sick 
of our Republic. 
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THE MEDICAL PROFESSION AND SOCIETY AT 
THE BEGINNING OF THE TWENTIETH 
CENTURY. 

The result of the twenty-five years of 
statutory regulation of medical practice 
are in striking contrast with the results of 
the quarter of a century of attempted reg- 
ulations by methods of proscription. At 
the conclusion of that humiliating experi- 
ment, as at the beginning of it, there was 
not a single effective medical practice law 
on the statute books of a single State of the 
Union. To-day there are forty-eight State 
or territorial licensing boards, most of 
them being composed of representatives of 
both the regular and the sectarian schools 
of practice. The laws of the different 
States are of varying efficiency, the one 
procured by the Medical Society of the 
State of New York, at the price of yet- 
maintained excommunication from this 
body, standing to-day as the model of ex- 
cellence for the entire country. Under 
the influence of these laws, instigated by 
members of the American Medical Associa- 
tion,and which, after all, are but expressions 
of the sentiments of the medical profession 
confirmed by society at large, many sub- 
stantial reforms have been accomplished. 
The medical schools, which in this country 
have labored bravely and efficiently under 
adverse conditions, have been stimulated 
to increased efficiency. One of the first 
changes accomplished was the practical 
standardization of requirements to enter 
practice ; and one of the first features of this 
standardization was to secure for the stu- 
dent ‘the aids actually furnished by an- 
atomy, physiology, pathology and organic 
chemistry’—the four cardinal studies 
which, strange-sounding as it seems, it 
was necessary solemnly and specifically to 
insist upon a half-century ago. It follows, 
therefore, that with broadened and in- 
creasingly uniform curricula, it cannot be 
said that schools, even of sectarian an- 
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tecedents, entirely ‘ reject the accumulated 
experience of the profession,’ nor can it be 
said that, in a sectarian sense, they any 
longer possess an excuse for existence. 
Their graduates, or such of them as do not 
base practice on an exclusive dogma, are, 
in many instances, met in formal consulta- 
tion by even conservative regular physi- 
cians, and, in more than one instance, are 
made members of medical societies that are 
in affiliation with the American Medical 
Association. 

The Illinois State Medical Society, which 


has always been among the foremost in re- . 


form movements within the profession, at 
its recent annual session, unanimously 

‘Resolved, That the school of graduation 
shall be no bar to membership in the Illi- 
nois State Medical Society, providing such 
physician is recognized by the local socie- 
ties as qualified and not claiming to practice 
any exclusive system of medicine.” 

The Ohio State Medical Society, by pre- 
cedent, if not by formal action, established 
the same rule. 

We thus see that the proscriptive rule 
which, during the more than twenty-five 
years of its dominance, propagated the very 
evils it was intended to correct, is rapidly 
expiring by limitation in the face of new 
conditions that have been induced, in spite 
of it, by beneficent and catholic legislation. 
In the State of New York alone the annual 
registration of sectarian physicians has di- 
minished nearly ninety per cent. under the 
operation of its present laws. 
of Ohio many physicans who are graduates 
of sectarian schools are making application 
to have their classification on the register 
changed to ‘regular,’ while equal reactionary 
movements are observable in other States. 
Thus we observe the passing of homeop- 
athy and electicism, just as did the calm 
scientists of Rome witness the passing of the 
‘humoralism,’ the ‘ Methodism,’ the ‘ elec- 
ticism,’ and the ‘ pneumatic school’ of that 
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period ; and just as passed the ‘ chemical- 
ism,’ the ‘iatro-physical school,’ the ‘ iatro- 
chemical school,’ and the ‘ brunonianism ’ 
and the dozen other ‘isms’ of later epochs, 
each leaving its little modicum of truth as 
the memento of its existence. And let us 
felicitate ourselves that, with the passing of 
the particular sectarianism of the last cen- 
tury, there is also the passing of its con- 
comitant evils, such as existed in even 
greater degree in the time of Galen, who 
‘found the medical profession of his time 
split up into a number of sects, medical 
science confounded under a multitude of 
dogmatic systems,’ and, as if relating the 
effect of the cause, the historian continues, 
‘the social status and the moral integrity 
of the physician degraded.’ The further 
results of this new order of things, how- 
ever, are observable, not alone in the modi- 
fied curricula of the medical schools, but 
in the changed organic relations of the in- 
stitutions themselves. Under the pressure 
of legal requirements the weight falls with 
almost fatal foree upon the small, private 
and poorly equipped institutions. These 
institutions, in the interest of self-preserva- 
tion and to protect a respectable alumni, 
are forced either to expand their enterprises 
or to seek relations with universities which 
are deeply founded in the community ; or 
else actually to go out of existence. The 
majority of the schools seek connection with 
the universities, by which step alone they 
become logical objects for endowment, and 
it is to be hoped that this movement will 
continue until in this great country medical 
education shall be as firmly established as 
it is to-day in any of the transatlantic 
nations. 

Another of the new conditions which has 
developed within the last quarter of a cen- 
tury, as the result of an increasing profes- 
sional unity, is the efficient sanitary regula- 
tions, national, State and municipal, that. 
now afford protection to the people from 
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diseases that were formerly devastating in 
their effects. It is not necessary in this 
audience to mention smallpox, cholera, 
typhoid fever, diphtheria, anthrax, leprosy 
and the bubonic plague, each of which has 
been brought under relatively effective con- 
trol, but I do feel that it is necessary to 
emphasize the fact that there are many un- 
solved problems relating to the prevention 
of disease that stand as a challenge to the 
industry, the ingenuity and the courage 
of the profession. While these various 
changes have taken place, others of 


almost equal importance are observable , 


in the relations of physicians to society. 
While the community, instigated by the 
medical profession, has given to that profes- 
sion a legal status, definite and increasingly 
influential, and has given it certain preroga- 
tives and certain exemptions, it has, like- 
wise, hedged it about with certain limita- 
tions and imposed upon it certain liabilities. 
There are numerous laws, both common 
and statutory—lea non scripta and lex scripta 
—that admonish the physician that his 
condnet carries with it a liability not de- 
fined by self-imposed rules, and the numer- 
ous courts of our land proclaim that there 
are tribunals, ‘other than his own con- 
science, to adjudge penalties for carelessness 
or neglect’ on the part of the physician. So 
numerous, so unjust and so disastrous are 
actions before such tribunals that they 
have caused the development of a new, 
legitimate and beneficent enterprise in the 
development of a company to insure phy- 
sicians against malpractice. It may be 
true that in certain States and localities 
these laws are unjust, and that there is a 
grave error in their administration by 
judges created under our wretched elective 
system ; but if so, the facts only emphasize 
anew the necessity for more complete organ- 
ization of the profession and for the more 
active exertion of its influence upon elec- 
tions. 
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THE REORGANIZATION OF THE ASSOCIATION. 

This brings us again to a realization of 
the fact that the results that can be achieved 
only by the unification of our national pro- 
fession can not be attained under the pres- 
ent organization of our Association. The 
disproportionately rapid growth of the 
Journal as compared with that of the Asso- 
ciation can have no other significance. The 
weakness of the Committee on Legislation, 
at Washington, was a question neither of 
personnel nor of industry, but arose purely 
from the fact that there was no efficient or- 
ganization in the rank and file of the pro- 
fession by which speedy and effective influ- 
ence could be brought to bear upon members 
and senators. Equal difficulty has been 
encountered in several States where organ- 
ization has been similarly defective. The 
demand for more effective organization of 
the Association has come from all over the 
country and resulted in the adoption of a 
motion, at Atlantic City, authorizing the 
appointment of a committee of three to re- 
port a plan of reorganization at this session. 
Another motion was adopted authorizing 
the creation of a supplementary committee 
of one from each State and territory,entitled 
a Committee on Organization, which has 
been filled byappointing for the most part the 
retiring presidents of State societies for the 
current year. The committee on reorganiza- 
tion, consisting of Dr. J. N. McCormick, 
Kentucky, Dr. Geo. H. Simmons, of IIli- 
nois, and Dr. P. Maxwell Foshay, of Ohio, 
has given to the important question en- 
trusted to it a most careful and painstaking 
consideration. It has laid before you the 
results of its deliberation. In doing so it 
has emphasized the principle that this As- 
sociation has its origin in the organized 
profession of the respective States. It em- 
phasizes the fact that the delegate body 
should be so small that it can remain in 
prolonged session and give to the various 
subjects under consideration that deliberate 
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attention which has not been possible under 
the existing scheme of organization during 
the last forty years. It recognizes the 
paramount importance of the scientific 
feature of our work by relieving the gen- 
eral meetings and the sections alike of the 
troublesome details that now consume the 
limited and valuable time of the sessions. 
It remedies the glaring and serious defects 
in the present constitution. It prepares 
the Association, by perfecting the organiza- 
tion, to meet important and pressing ques- 
tions. These considerations, together with 
the fact that the existing constitutional 
provision, relative to delay of action on 
pending amendments, has been met by the 
appointment, a year ago, of a committee 
for the avowed and published purpose of 
reorganization, and by the action of the 
committee in laying the results of its work 
before every member of the Association—I 
say these considerations and these facts 
prompt me to advise the adoption of the 
proposed Constitution and By-Laws in their 
entirety at the present annual session of 
the Association. 

The Committee on Reorganization, under 
the restrictions of the resolution creating 
it, has, very properly, left undisturbed the 
existing rules of conduct. These, if con- 
strued to have a fundamental importance, 
and if vigorously enforced as they now 
stand, would disintegrate the Association 
in a single day. This reason, and others 
already given, confirm me in the conviction 
that such rules should be either amended 
or abrogated, or, if reaffirmed, it should be 
by general resolution endorsing their un- 
derlying principles, but disclaiming the 
present applicability of their details. There 
are, however, various views entertained 
upon this subject, and that the matter may 
be approached in a spirit of tolerance, that 
it may be discussed coolly and impartially, 
that a consensus may be reached, and that 
harmony may be attained, I recommend 
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that the general questions of the revision 
of the rules of conduct be referred to a 
special committee on ethics, consisting of 
three:members, with instructions to report 
to the legislative body at the next annual 
session of the Association. 


THE NEW SCHOOL OF MEDICINE. 


The changes which I have advocated are 
essential for the attainment of the purposes 
of the Association and for the fulfillment 
of the high destiny of our national profes- 
sion. They are demanded by the changes 
that have taken place during the last fifty 
years. The legislative functions have 
passed from voluntary organizations to the 
Congress and the Legislatures where they 
belong ; but it still devolves upon the pro- 
fession in the organized capacity to stimu- 
late, to restrain, or otherwise to control the 
law-making power. The responsibility of 
the profession is increased, rather than 
diminished. Science has come to have a 
clearer meaning. He who now proclaims 
a dogma cries alone in the night, while the 
world sleeps. They who demand a creed 
may read its varying terms only in the 
progressive revelation of natural laws. 
Practice has changed. The depletions, the 
gross medications, the absurd attenuations, 
the ridiculous anti-mineralism have given 
away toa refined pharmacy and to a more 
rational therapy. Sacrificial surgery has 
yielded tothe spirit of conservatism. Pre- 
vention is given precedence over cure. 
Education implies research and discovery, 
and all may delve. I proclaim, events 
proclaim, the existence of a new school of 
medicine. Itis as distinct from the schools 
of fifty years ago as is the Christian dispen- 
sation from its pagan antecedents. It is the 
product of convergent influences, of diverse 
antecedent origin. It acknowledges no‘dis- 
tinctive title, it heralds no shibboleth. It 
is a school of human tolerance, of personal 
independence, of scientific honesty. It is 
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the slave of neither prejudice nor precon- 
ception and abandons the accepted truth of 
yesterday if only it be the demonstrated 
error of to-day. It places no premium upon 
personal prerogative, and extends no recog- 
nition to individual authority. It makes 
no proclamation of completeness, no pre- 
tension to sufficiency. It recognizes that 
truth is undergoing progressive revelation, 
not ending to-day, but continuing through 
the ages. It yields its plaudits to achieve- 
ment, and recognizes that he is the greatest 
among men who reveals the most of truth 
unto men. It greets asa friend him who 
thinks, though he think error, for, thinking, 
he may think truth and thereby add to the 
common fund. It heeds all things, examines 
all things, judges all things. 

To you, the exponents of this new school, 
of this new generation, of this new century ; 
to you, representatives of the Democracy of 
Science ; to you, citizens of the Republic of 
Letters, I extend greetings; and here, in 
our parliament assembled, here, where our 
will is supreme, I this day invoke upon our 
deliberations the spirit of liberty, the spirit 
of courage, the spirit of progress, the spirit 
of truth. 

CHaries A. L. REEp. 


VARIATIONS IN THE APICAL PLATES 
OF ARBACIA PUNCTULATA FROM 
WOOD'S HOLL, MASS. 

THE object of this note is to call the at- 
tention of naturalists to three points of 
variation in the apical system of the com- 
mon eastern sea-urchin, Arbacia punctulata. 
The variations may be already known, but 
I had not noticed them till a year ago, and 
have never seen any mention of them in 
print. The observations are based on the 
study of sixty-three dry specimens sent me 
for class use from Wood’s Holl, Massa- 
chusetts, by Mr. F. W. Walmsley. The 
different plates can be seen very readily 
if, after removing the spines, the surface be 
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washed and gently brushed with a weak 
solution of caustic potash and then dried. 
Great care is necessary in handling the 
anal plates or they will fall out. The 
drawings were all made under a camera 
lucida, magnified four diameters and then 
reduced one-third. The views are all 
placed in a similar position, 7. e., the an- 
terior radius (as defined by Lang’s ‘ Text- 
Book of Comparative Anatomy’) is with the 
madreporic plate in the right anterior inter- 
radius. The views are arranged so thatall 
those having four anal plates are in the 
center and those with three or five are 
below or above. This figure is a view of the 
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arrangement of apical plates most fre- 
quently found, the ‘mode,’ as it is called 
by recent writers on variation. It was 
selected to represent forty-five cases with 
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respect to the number of anal plates and 
genital pores. The other figures all repre- 
sent different cases, none of them exactly 
duplicated in the whole collection of sixty- 
five. In No. 1, the mode, we recognize 
four anal plates 2n anterior, a posterior, a 
right and a left. Five genital plates, meet- 
ing by a considerable distance and totally 
excluding the ocular plates from the border 
of the anal ring. Each genital plate is per- 
forated by a single genital pore. A study 
of the cases shows that none of these points 
are constant. 

First, as to the number of anal plates, we 
find variation between three and five with 
four as the mode. In the case of those 
with five plates, two have the fifth very 
small, barely distinct, and the position of 
each one of the four large ones is similar to 
that of the mode. It is interesting to find 
that the fifth in both of the two cases is in- 
troduced at the same point, viz., near the 
left anterior radius. The position of the 
plates is nearly constant in the specimens 
with four, though there is a little shifting 
usually toward the right. Thus in No. 
4, the centers of the anterior and poste- 
rior plates are strictly in the axial line, 
butin No. 7they arenot. Inthe cases with 
three plates, the anterior seems to have 
been the one to disappear, the posterior 
being present and showing the same tend- 
ency to shiff as just noted. In the cases 
with five equal plates, Nos. 14-17, the 
plates show a tendency to be all of them 
radial in position, 7. ¢., alternate with the 
genital plates. 

The number of pores in the genital plates 
is also subject to variation, which occurs ina 
greater percentage of cases than the preced- 
ing. In the mode, No. 1, there is a single 
genital pore in each genital plate. In No. 
2, the right posterior genital plate has two 
pores, one being smaller. In No. 3, there 
are two large pores well separated. In No. 
19, there is in the right posterior genital plate 
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a pore imperfectly divided into two ; itis the 
least deviation from the mode in the collec- 
tion. No. 5 is an interesting case in which 
in one plate there are two pores nearly 
separate and in another three, one distinct 
and the other two fused. In No. 8, one 
plate has two pores and another three. 
Three pores is the maximum number that I 
have found in one plate. In some eases all 
three pores are united as in No. 9, or one is 
distinct and two are united as in 7, or all 
are distinct asin 7, 8,10. The maximum 
number of genital plates in one individual 
thus furnished with extra pores is four 
(Nos. 10 and 11 and, possibly, 9); in no 
case are all the genital plates thus varied. 
As to frequencies, I notice that it is more 
often that we find two pores than three. 
No one of the five genital plates is wholly 
exempt from this division of the genital 
pore, but the madreporic plate is least fre- 
quently variable. I have found two cases 
in sixty-five in which it had two pores, and 
one case with three. 

Summarizing the facts as to the number 
of genital pores, we get the following table, 
in which the number of pores for each plate 
is shown ; thus the upper and left block of 
figures shows that the left anterior genital 
plate has one pore in seven cases, two pores 
in five cases and three in no case, and so on 
for the remaining four plates: 
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The three posterior plates are thus shown 
to be more variable than the two anterior 
plates, and the posterior plates show a 
stronger tendency to having three pores 
than any of theothers. It is interesting to 
note that in the subcarboniferous sea- 
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urchin Melonites (Lang, ’96, ii, p. 291, Mac- 
millan edition; and Dana, ’95, Manual of 
Geology, p. 641) there are four, or in some 
genital plates five, pores, instead of one, as 
regularly in modern genera. 

The positions of the ocular plates with 
reference to the border of the anal ring are 
subject to variation. ‘The facts in the case 
are these: Ina majority of the 65 Arba- 
cias observed the plates are located exactly 
as shown in Fig. 1, where the madreporic 
plate meets its two neighbors by a long 
- joint, thus pushing the ocular plate far away 
from the border of the anal opening, as com- 
pared with the left posterior ocular plate, 
which is only slightly distant from the bor- 
der. The right posterior ocular and the 
right anterior are also less separated than 
the remaining two. Thisisthemode. The 
variations from it are on the part of the left 
posterior ocular chiefly and, in addition, of 
the right posterior, and less of the left an- 
terior ocular plates. The extreme case of 
this variation is shown in No. 5, where 
the left posterior. ocular plate. partici- 
pates in the formation of the border of the 
anal ring, as the right posterior also does, 
though in a less degree. In No. 21, the 
same variation is to be seen. Cases in 
which this form of variation takes place, 
but in a less extreme degree, are frequently 
met. No. 17 is such a case; here the 
left posterior ocular plate barely touches 
the margin; this is also seen in No. 38. 
In No. 10 this ocular does not quite reach 
the margin. The left posterior ocular 
thus shows a strong tendency to push itself 
into the analring, a tendency shown, too, 
but in a less degree, by the right posterior 
ocular and slightly by the left anterior ocu- 
lar plate. The specimen of Arbacia, figured 
by Brooks in his ‘Invertebrate Zoology ’ 
(82, p. 86), which came from Southern 
waters, shows this same variation as to 
the left posterior ocular plate. The speci- 
men of Echinocidaris (Arbacia) pustulosa, 
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figured in Lang (’96, Macmillan, Comp. 
Anat., II., p. 232), shows the two posterior 
and the lefé anterior oculars all bordering 
the ring. 

In some sea-urchins (e. g., Diadema) all 
the oculars take a part equally in forming 
the boundary of the anal ring. In Salenia, 
believed to be a very primitive genus, none 
of them touchit. In Strongylocentrotus there 
is a condition between these two extremes; 
in that form the left posterior ocular and 
the right posterior ocular regularly form a 
part of the border of the anal ring, and oc- 
casionally the left anterior ocular reaches 
it. In Arbacia the corresponding ocular 
plates vary in the direction of an arrange- 
ment which is the mode in Strongylocentrotus. 
A somewhat extended study of the apical 
systems of Arbacia from widely separated 
localities, together with a similar study of 
that of some of the other sea-urchins, would 
probably be of considerable interest to stu- 
dents of variation. 

Henry LEstre OsBorn. 

BIOLOGICAL LABORATORY, 


HAMLINE UNIVERSITY, 
January 22, 1901. 


INORGANIC FERMENTS. 

Aw article on this subject appeared some- 
what more than a year ago in the Zeitschrift 
fiir physikalische Chemie by Bredig and Mil- 
ler von Berneck. Quite recently a mono- 
graph has been published by Bredig, under 
this title, containing an account of the ex- 
perimental work which he has done with 
others and also an introductory chapter on 
colloidal solutions, method of preparation, 
ete. 

The monograph begins with a discussion 
of the general properties of colloidal solu- 
tions. Graham found that colloids diffuse 
very slowly in comparison with crystal- 
loids. Pfeffer showed that colloids exert 
very small osmotic pressures, and Tam- 
mann demonstrated that colloids lower the 
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vapor-tension of water to only a slight ex- 
tent. 

These facts can be accounted for in two 
ways, either by assuming that the colloids 
in solution have very large molecular 
weights or that colloidal solutions are not 
true solutions at all, but mechanical mix- 
tures, in which the colloid is in a very fine 
state of subdivision. The latter view is 
now generally held for a large number of 
reasons, and for the metals, at least, seems 
to be made very probable by the method 
employed in the preparation of such solu- 
tions. 

The work of Bredig and his pupils has 
to do with colloidal solutions of the metals, 
and the method employed in preparing such 
solutions is very interesting. Two bars of 
the metal in question are thrown into the 
circuit of a suitable electric current, and 
the lower ends of these poles are immersed 
in pure water, as shown in the figure. The 


ends of the bars of metals, g, g, are brought 
sufficiently near that an arc is established 
between them beneath the water. The 
metal is torn off from the bars in such a 
fine state of division that it forms in the 
water a colloidal solution. 

In such solutions the metal is so finely 
dividea that it cannot be seen under the 
most powerful microscope, the solution ap- 
pearing homogeneous under such condi- 
tions. 

By the above method colloidal solutions 
of platinum, palladium, iridium, silver, 
gold and cadmium were prepared. These 
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solutions had the properties of colloidal so- 
lutions in general, and it is quite evident 
that such solutions are but mechanical mix- 
tures of the very finely divided metals with 
the solvent, water. 

Such solutions of the metals have some 
quite remarkable properties, and one of 
these has been studied extensively by Bre- 
dig and his pupils. 

It was found that colloidal solutions of 
platinum have the property of decomposing 
hydrogen dioxide catalytically. A catalyzer 
is a substance which, in relatively small 
quantity, can effect a large transformation. 
The solution of metallic platinum fulfilled 
this condition, a small amount of the solu- 
tion decomposing a large amount of hydro- 
gen dioxide. Bredig states that a gram, 
atomic weight of platinum in 70,000,000 
litres of water can appreciably accelerate 
the velocity of the decomposition of hydro- 
gen dioxide. 

Further, in order that a substance may 
act catalytically, it must apparently not 
take part in the reaction which it produces, 
and must remain in an unaltered condition 
after the reaction is over. The colloidal 
solution of platinum also fulfilled this con- 
dition. Bredig has shown from a study of 
the velocity of the reaction, by a well- 
known method, that the decomposition of 
hydrogen dioxide by the finely divided 
platinum is a monomolecular reaction ; 
i. €., only one substance—the hydrogen di- 
oxide—takes part in the reaction. The 
metallic platinum, therefore, does not enter 
into the reaction at all, but remains un- 
changed in the solution. 

We now come to the most important 
part of the paper. The author sees an 
analogy between the catalytic action of the col- 
loidal platinum and the action of organic fer- 
ments. They point out that recent work 
has shown that there are many reactions 
which are effected by both unorganized and 
organized ferments, and also by the contact 
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action of many metals and oxides of the 
metals. A few such reactions will be given : 

Alcohol is oxidized to acetic acid by the 
oxygen of the air, both by the ferment my- 
coderma aceti, and by finely divided plati- 
num. Calcium formate is decomposed into 
calcium carbonate, carbon dioxide and hy- 
drogen, not only by certain bacteria, but 
also by finely divided iridium, rhodium 
and ruthenium. Dilute solutions of oxalic 
acid are decomposed by palladium plati- 
num and silver sponge, and also by certain 
fungi, and the list of such reactions could 
be very greatly extended. From this it is 
obvious that analogies between the action 
of finely divided metals and organic fer- 
ments were not entirely wanting when the 
work under review was begun. 

Bredig then attempted to determine how 
close these apparent analogies really are, 
by studying very carefully and thoroughly 
the decomposition of hydrogen dioxide by 
finely divided platinum. 

It has already been pointed out that a 
very small amount of platinum can decom- 
pose a large amount of hydrogen dioxide, 
just as a small amount of a ferment can 
effect a large amount of chemical transfor- 
mation. 

It has also been shown that the finely 
divided platinum does not enter into the 
reaction, just as a ferment does not enter 
as such into the reaction. 

The presence of electrolytes affects the 
colloidal condition of the platinum,and, con- 
sequently, its activity. They have the same 
influence on ferments. 

But the most striking analogy between 
the action of these colloidal solutions of the 
metals and organic ferments is to be found 
in their conduct in the presence of certain 
poisonous substances. 

Bredig and Reinders showed that hydro- 
gen sulphide in very small quantity, can 
diminish the catalytic action of the finely 
divided metal. An akaline solution, con- 
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taining one gram-atomic weight of sulphur 
in ten million litres of water, can produce an 
appreciable diminution in the catalytic ac- 
tion of the metal. Schonbein has shown 
that small quantities of hydrogen sulphide 
can appreciably diminish the action of 
organic ferments on hydrogen dioxide. 

Bredig and von Berneck have shown that 
hydrocyanic acid has a remarkable influ- 
ence on the catalytic action of platinum. 
Thus, one gram-molecular weight of hydro- 
eyanic acid in twenty million litres of water 
diminishes to one-half the velocity of the 
decomposition of hydrogen dioxide by col- 
loidal platinum. This again is strikingly 
analogous to the action of hydrocyanic acid 
on organic ferments. Schonbein showed 
that very small quantities of hydrocyanic 
acid very materially lessen the action of all 
organic substances which decompose hydro- 
gen dioxide catalytically ; and quite re- 
cently Buchner has shown that hydrocyanic 
acid diminishes the action of the ‘ pressed 
juice’ of yeast on hydrogen dioxide and on 
other substances. 

The ‘ poisonous’ action of a number of 
other substances, such as bromine, iodine, 
analine, arsene, arsenious acid, phosphene, 
phosphorus, carbon monoxide, oxalic acid, 
mercuric chloride, etc., on the colloidal 
platinum and on organic ferments was 
studied, with the result that a general an- 
alogy between the two was undoubtedly 
shown to exist. 

The conclusion reached by Bredig as the 


‘result of this work can best be stated in 


his own words : 

“All these facts point to an unmis- 
takable analogy between the contact ac- 
tions in the inorganic world, and the ac- 
tions of ferments in the organic world. 
As, in the case of my colloidal catalyzers, 
we are dealing with reactions in which 
enormously developed surfaces are involved, 
so is it probable that the same condition 
obtains in the actions of ferments, enzymes, 
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blood corpuscles, and oxidizing and cata- 
lyzing organic substances. We see, there- 
fore, that the organism develops its enor- 
mous surfaces in the tissues and colloidal 
ferments not only because it requires os- 
motic processes, but on account of the very 
great catalytic activity of such surfaces. 
If, as Boltzmann says, the war for existence 
which living matter must wage is a war 
about free energy, certainly, of all the forms 
of free energy the free energy of surface is the 
most important for the organism. 

‘Tn conclusion, I need scarcely state that 
Ido not maintain that there is any mysteri- 
ous identity between the metals and the en- 
zymes. But, without exaggerating the over- 
whelmingly large number of analogies, we 
are compelled to regard the colloidal solu- 
tions of the metals, in many relations at 
least, as inorganic models of the organic en- 
zymes.” 

Harry C. Jonzs. 

} SCIENTIFIC BOOKS. 
Electric Lighting. By FRANCIS B. CROCKER, 
_ E.M., Pa.D., Professor of Electrical Engi- 
neering in Columbia University, N. Y., and 

Past President of the American Institute of 

Electrical Engineers. New York, D. Van 

Nostrand Co.; London, E. & F. N. Spon. 

This book is the second volume of a work, 

the earlier of which appeared in 1896. The 
complete work is intended to be a practical 
treatise on electric lighting for engineers, stu- 
dents and others. The prior volume dealt 
mainly with the establishment and equipment 
of electric lighting stations, including locations, 
buildings, power, dynamos, accumulators, 
switchboards, measuring instruments, lightning 
arresters, etc. The present volume, on the 
other hand, is devoted to that part of an elec- 
tric light installation which includes the distri- 
bution of current and its utilization in various 
forms of lamps for light. As the author points 
out in his preface, the space available would 
not permit the more abstruse consideration of 
~the several divisions of the subject, and this 
may well be admitted. A glance shows, in- 
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deed, that the volume has no waste space ; the 
descriptions are brief, and the data compact and 
apparently quite accurate. In these respects it 
is excellent. 

The book is eminently practical, but does 
not neglect the full consideration of principles 
necessary to a full understanding of the topics 
treated. It will be valuable as a reference 
book for engineers on account of the inclusion 
within its pages of many useful tables and 
examples. 

Beginning with a chapter upon the physical 
properties of conductors, which includes the 
application, under limitations and modifica- 
tions, of the so-called Kelvin’s law, and the 
maximum carrying capacity, there follows a 
thoroughly adequate treatment of the various 
systems of electrical distribution in several suc- 
ceeding chapters. The series systems, parallel 
systems, three*wire and five-wire distribution, 
direct current transformer systems and net- 
works of electrical conductors, share the space 
alloted, in accordance with their importance in 
actual practice. 

Chapters VII. and VIII. contain brief, but 
very lucid, expositions of the principles of alter- 
nating currents and polyphase currents respec- 
tively, after which follows a chapter devoted to 
a similar treatment of that very important ad- 
junct, the alternating current transformer. 
The two succeeding chapters relate to alternat- 
ing current systems of distribution and the 
calculation of such circuits. The matter ap- 
pears to be well put together, and is amply 
elucidated by diagrams. The part of the work 
devoted to the distribution of delivery of energy 
to the place desired is concluded by a full and 
judicious consideration of overhead and under- 
ground conductors. » Here may be found ample 
details of line construction, conduits, etc., as 
exemplified in the most recent construction, 
particularly in America. 

The remaining portion of the volume proper 


is devoted to the utilization of the energy for 


lighting, as in are lamps and in incandescent 
lamps, in addition to the accompanying interior 
wiring, and electric meters. The work con- 
cludes with appendices, one of which contains 
the National Electric Code of the Board of Fire 
Underwriters, and the report of the Committee 
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of the American Institute of Electrical Engi- 
neers on Standardization. The inclusion of 
this matter is certainly to be commended, and 
it increases the value of an already valuable 
technical treatise. 

The chapters on electric arcs and are lamps 
will be found to embody the later knowledge and 
developments, such as have only appeared in 
separate scientific papers or technical publi- 
cations. Likewise the section on incandescent 
lamps is fully modern, as could not fail to be 
the case, as it has been revised by Mr. John W. 
Howell, whose authority on the subject is be- 
yond dispute. 

The work has so much calling for commenda- 
tion that it would be surprising if a few slips 
of the pen did not occur. In dealing with such 
a large amount of technical matter it is difficult 
to avoid occasional use of phrases a little crude, 
but if the meaning is clear no harm is done. 
Exception may be taken to some things stated 
as facts, which are still undetermined. For 
example, on page 322, ‘the retention of the 
heat by the bulb’ in inclosed ares is involved 
to save this type of are from inefficiency as com- 
pared with the open air are. Also, just follow- 
ing, it is stated that ‘‘ Evidently a large bulb 
will be less efficient than a small one and 
will also tend to produce a carbon deposit by 
chilling the vapor on its cooler surface.’’? This in- 
volves the inadmissible idea that carbon vapor 
can exist away from the arc flame as such, when 
in fact carbon would be condensed as soot un- 
less burned before leaving the are flame. If we 
deprive the inclosed are too completely of air a 
small bulb is more rapidly rendered opaque by 
soot deposits than a large one. 

There is a manifest inconsistency seen in 
comparing paragraph headed ‘Current and 
Voltage,’ page 312, with paragraph ‘ Efficiency,’ 
page 325. Here the inclosed are is made to 
appear by tests accredited to Freedman, at 
least as efficient as the open air arc, in contra- 


diction to the opening sentence under ‘ Effi-- 


ciency,’ page 322. The fact is that there are 
other measurements of arcs extant which are 
far less favorable to the inclosed are than those 
used in the book, and the former are probably 
nearer the truth. 

The author has, in several instances, wisely 
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availed himself of publications issued by the 
manufacturing companies, and many chapters 
are followed by references to papers and publi- 
cations which have been consulted, though the 
chapters dealing with ares and are lamps are an 
exception. This brings to notice what may 
appear to some as a defect of the work. It is 
evidently not intended to be historical, yet 
names and sometimes dates are used, but there 
appears throughout no consistent policy in that 
respect. Names occur sometimes in connection 
with relatively unimportant suggestions, though 
in other more important connections they are 
omitted. Credit is even given, sometimes, to 
the same worker for certain things and with- 
held at other times, though the objects in the 
latter case may be of the greater practical value. 
Few instances appear to exist in which the 
credit given is misplaced, as with the trans- 
former figured on page 174. Notwithstanding 
this, the work gives ample evidence of the 
ability and industry of its author, and must be 
welcomed as a valuable addition to electrical 
literature. It is well printed, admirably illus- 
trated, and the figures are clear and well chosen. 
ELInu THOMSON. 


Chemical Technology. Edited by BE. CHARLES 
Groves and WiLuiAmM THorpP. Vol. III. 
Gas Lighting, by CHARLES Hunt. Published 
by P. Blakiston’s Son & Co., Philadelphia. 
Large 8vo. Pp. 312. Price $3.50. 

This work deals very fully and satisfactorily 
with the manufacture of gas for the purposes of 
illumination, the various forms of retorts, set- 
tings, condensers, scrubbers, governors, etc., 
being carefully and minutely considered. The 
methods of chemically testing and measuring’ 
the gas are clearly and concisely explained. 

More than one-eighth of the book is devoted 
to oil and water gas, nearly every important 
process for their manufacture being detailed. 
The treatise closes with an excellent chapter on 
burners, all the principal ones being described ; 
no mention is made of the ‘bee Feron,’ a 
French mantle burner of high power using a 
mixture of gas and air under pressure. 

In view of the extended use of inclined re- 
torts, the reviewer considers the treatment of 
this subject too brief; this remark applies also 
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with even more force to the topic of acetylene. 
Strangely enough, no directions are given for 
the photometric testing of gas (save for street 
testing), so that for this important measure- 
ment recourse must be had to another book. 
From a typographical standpoint too, the book 
leaves something to be desired ; several of the 
cuts, for example, Figs. 43, 204, 207 and 211, 
are not clear. 

The work in the main is excellent and should 
be in the library of every one interested in the 


subject of gas. : 
Aucustus H. GILL. 


Lehrbuch der vergleichenden Anatomie der Wirbel- 
losen Thiere. Yon ARNOLD LANG. 2te aufl. 
Iste lief. bearbeitet von Dr. KARL HEs- 
CHELER. Jena, Gustav Fischer. 1900. Pp. 
viii + 509, mit 410 abb. 

In this volume is included the molluscan part 
of Lang’s well-known and useful work, en- 
larged, revised and additionally illustrated. 

The difference between the original or the 
excellent translation of Bernard (Macmillan, 
1896, pp. 288, ills. 222) is not so great as the 
figures seem to imply, and is largely accounted 
for by the increased size of the type and the 
addition of 188 new cuts. A brief summary of 
the chief additions may be useful. 

In the ‘systematic review’ we find the se- 
quence of the orders changed in the Gastropods, 
and, in the Pelecypods, a number of suborders 
introduced ; while the unnatural and illogical 
orders of the Pelseneerian classification, and his 
jumbled-up collocations of families under them, 
are still retained, though a synopsis of later 
views is included. In the review of ‘superfi- 
cial organization’ the Amphineura are recog- 
nized as a class and a short chapter on the 
Cephalopod shell is added. 

Under ‘ pallial complex,’ reference is made to 
the discovery of gills in certain fresh-water 
pulmonates which is further enlarged on under 
‘Respiration,’ and the characters of. the Janel- 
lids, not referred to in the first edition, are 
discussed. The chapter on respiration is en- 
larged and a general summary appended. 

A few remarks on Spirula are added under 
‘Musculature,’ and under ‘Asymmetry’ new 
information is added and the author’s theory 
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discussed in the light thus thrown on the sub- 
ject, with a reference to the bibliography for 
the opinions of others on this topic. 

The phosphorescent organs form the subject 
of an appendix to the ‘sensory organs,’ and, 
under ‘alimentary canal,’ additional informa- 
tion is given on the proboscis in Conus, Terebra, 
Cassis, Dolium and Pyrula. 

The general discussion on the intestinal 
region, stomach and hepatic glands is somewhat 
enlarged. The asserted absence of endothelial 
investment in the alimentary canal and digestive 
glands is alluded to, and the general discussion 
of the nephridia has been enlarged. 

Under ‘ Reproductive Organs’ we find addi- 
tional matter in the general discussion, and also 
relating to the Ascoglossa and Holohepatica, 
among the Nudibranchs, and the Stylommato- 
phora among the pulmonates. 

The chapter on the ‘ Parasitic Gastropods’ 
has been expanded and notes on Thyca and 
Mucronalia added. 

Under ‘ Ontogeny’ we note additions in con- 
nection with Ischnochiton, Vivipara, Limaa, 
Dreissensia, Yoldia and Loligo, and the entire 
portion relating to Cephalopoda seems to have 
undergone amplification and revision. Much- 
improved indices and enlarged bibliography are 
subjects for gratitude. 

The summary of facts in relation to mollus- 
can anatomy included in this work is rich, and 
may be consulted with profit by those interested, 
though entering less into detail than the work 
of Simroth in the new edition of Bronn’s ‘ Thier- 
reichs’ which is not yet complete. 

Whether the training which most anatomists 
get is of a kind which impairs their faculties for 
generalization is a question difficult to answer ; 
but it is certain that most of the younger con- 
tributors to anatomy in mollusks have not much 
advanced the science by their simultaneous 
hypotheses bearing on classification. The cause 
seems to be that they do not realize the vast- 
ness of the untrodden field in the molluscan 
subkingdom and generalize on too limited data. 
Furthermore, other animals are often so much 
easier to handle and require so much less labor 
in investigation to afford tangible results, that 
it is not remarkable that most instructors turn 
to animals of smaller size and simpler organi- 
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zation to obtain subjects for their pupils; and 
consequently the neglect of the mollusca con- 
tinues. 

The work of Lang might have advanta- 
geously been supplemented by a chapter calling 
attention to the gaps in our knowledge and em- 
phasizing the need of research and the rewards 
which will undoubtedly fall to the lot of him 
who decides to investigate patiently in a field 
where not one in a thousand species is anatom- 
ically known, and where a careful embryological 
study, as of the development of the gills in 
Pelecypods, will produce the most far-reaching 
results, if carried out with thoroughness. 

When this student appears, he will find in the 
work of Lang a storehouse of facts and a record 
of hypotheses which cannot fail to be of the 
greatest service in his studies. 

W. H. DALL. 


Clays of New York, their Properties and Uses. 
By HetnricH Ries. Bulletin of the N. Y. 
State Museum, No. 35. Vol. 7. 1900. Pp. 
450. Plates, 140. 

Somewhat over ten years ago, the author of 
the work before us took up the study of the 
clays of the Hudson River region and the 
industries based upon them. The venture had 
all the charm of novelty, because up to that 
time it had not occurred to anyone to in- 
vestigate these humble resources, which had 
apparently impressed all observers as possess- 
ing little of interest or of importance. And yet 
the investigation proved that the clays of the 
state were the raw material of the most im- 
portant of all its mineral industries, and they 
had evidently been passed by, because of their 
ordinary and simple nature, because they did not 
appeal to the imagination. The experience 
is not unique, as will be seen from the follow- 
ing incident. While the writer was recently 
discussing the subject with a Russian friend, 
the latter remarked that he had discovered on 
the steppes, extensive deposits of china-clay, 
which, when worked up and sold, would bring 
$150.00 per ton. He had great difficulty in 
arousing interest, and yet had he found in any 
such quantity, gold ore worth $5.00 or $10.00 
per ton the greatest excitement would have 
immediately broken out. 
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Ten years ago in America, scientific interest 
in clays was chiefly limited to those which 
supplied refractory materials. Our literature 
was small. The New Jersey Geological Sur- 
vey prepared a valuable report in 1878, and 
in the later eighties the Geological Survey 
of Ohio published an important contribution, 
both reports being issued by States where the 
fire-brick industry was and is important, but 
except for these two contributions almost no 
attention had been elsewhere paid to clays by 
official scientific bodies. Conditions have greatly 
changed since then; the vitrified brick industry 
has sprung up ; shales, once the most despised 
and neglected of rocks, are now utilized in enor- 
mous quantity; clays are purified and washed, 
and the ceramic arts have made great strides. 
It is but just to Dr. Ries to say that his writings 
have contributed in no small degree to the re- 
sult and have brought within the reach of 
workers and readers alike, the possibilities of 
this invaluable raw material. 

The present work is his most extensive con- 
tribution. To estimate it properly, it must be 
appreciated that it is intended as much for the 
practical workers as for the libraries and lab- 
oratories of institutions of learning. The bal- 
ancing of theoretical investigations with de- 
scriptive matter has therefore been necessarily 
considered with care by the author, but it has 
been performed with discretion and in a way 
to attain the most useful result. The scientific 
reader, however, will be glad to know that 
all the author’s results in the investigation of 
the physical properties of clays have not yet 
been published and that further contributions 
may be expected. 

The work opens with the generalities of 
clays; their origin; mineralogy ; properties ; 
analysis; classification; geologic distribution 
in New York and in the United States. 

The methods of digging clay and the geologic 
features of the deposits are then described, 
after which the brickmaking industry receives 
detailed description. This is followed by terra 
cotta, roofing tile, sewer pipe, hollow brick, 
etc.; floor tile, decorative tile, fire clays and 
pottery ; each of which topics is treated at 
length. The properties and uses of shales are 
next taken up and with them feldspar is placed 
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as a sub-topic, somewhat illogically as it would 
seem. 

Many minor uses of clays, as in cements, 
paints, paper-filling, road-materials, etc., are 
next reviewed, and then the various tests of 
different clay products are described as an aid 
to the practical worker. An extensive com- 
pilation of clay analyses, an excellent bibliog- 
raphy and a directory of clay workers in New 
York State conclude the bulletin. 

The book is encyclopedic in treatment and 
will prove a valuable work of reference not 
only within but without the State. 


J. F. Kemp. 
COLUMBIA UNIVERSITY. 


SCIENTIFIC JOURNALS AND ARTICLES. 


THE first number has been issued of Kirch- 
hoff’s Technische Blatter, a weekly periodical not 
intended for popular reading, but having for its 
purpose the accurate rendition of scientific and 
technical matter. The idea of its editor and 
publisher is to supply these ‘leaves’ not only 
to individual subscribers but, and principally, 
to the subscribers to the newspapers, as supple- 
ments to regularissues. By this plan the news- 
paper is able to offer its readers popular but 
scientifically correct accounts of current prog- 
ress and advances in technical departments, 
written by scientific men of recognized stand- 
ing and often without appreciable additional ex- 
pense. The list of already promised contribu- 
tions includes articles by a large proportion of 
the leading scientific men of Germany and 
many in other countries. The first num- 
ber contains, for example, articles on the 
Berlin-Cologne electric railway by Arthur 
Kirchhoff, on metallurgical work by Dr. Wed- 
ding, on his flying machine by Hofmann, 
on the steam-turbine by Professor Kubler, 
and a variety of other interesting matter, well 
condensed as also well selected. The en- 
terprise is a novel one and deserves success. 
One would think that such a plan would prove 
practicable in the United States, more than in 
Europe; since many of our newspapers, no- 
tably the New York Sun and the Times, have 
long owed something of their reputation to 
their interest in, and accuracy of statememt 


SCIENCE. 


947 


regarding, scientific and technical matters. 
Like the new German periodical, they have se- 
cured their information from experts familiar 
with the subjects discussed and competent not 
only to present a clear and concise account of 
a scientific or technical advance, butalso to ad- 
vise regarding the importance of the matter 


and the advisability of giving it space. Fads 
and frauds and follies are thus avoided. 
I, BL, WN, 


The American Naturalist for May begins with 
an account of ‘Two New Myrmecophilous 
Genera of Aberrant Phoridz from Texas,’ by 
Charles T. Bruce, these being wingless Diptera 
of a family before unknown in America. L. B. 
Walton discusses ‘The Metathoracic Pterygoda 
of the Hexapoda and their Relation to the 
Wings,’ concluding that the typical thoracic 
segment possesses the components of both ptery- 
godum and wing, and Vernon L. Kellogg con- 
siders ‘Phagocytosis in the Postembryonic 
Development of the Diptera.’ H.S. Jennings 
has a paper ‘On the Significance of the Spiral 
Swimming of Organisms,’ considering that by 
means of this many creatures, even those not 
symmetrical, are enabled to pursue what in the 
main is a straight course. The ‘Synopses of 
North American Invertebrates’ contains the 
second part of the Hydromeduse, by Chas. W. 
Hargitt. The ‘Reviews of Recent Literature’ 
are unusually numerous, occupying nearly 40 
pages. 


The Plant World for May contains the final 
part of ‘Hints on Herborizing,’ by A. H. Cur- 
tiss ; ‘The Asparagus Rust,’ by Byron D. Hal- 
stead, and many briefer articles, notes on current 
literature and reviews. In the ‘Families of 
Flowering Plants,’ Charles L. Pollard treats a 
number of families of the Rosales. 


The Journal of the Boston Society of Medical 
Sciences for April 23, contains ‘ A Contribution 
to the Normal Histology and Pathology of the 
Hemolymph Glands,’ by A. S. Warthin ; a sec- 
ond paper on ‘ The Relation between Physique 
and Mental Work,’ by Henry G. Beyer, in 
which additional evidence is adduced to show 
that, as a rule, physical and mental ability go 
hand in hand, and an article on ‘Typhoid 
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Choletcytitis with Observations on Gall Stone 
Formation,’ by J. H. Pratt. 

The Popular Science Monthly for June opens 
with a timely article on ‘Our Forest Reserva- 
tions,’ by J. W. Toumey, in which the subject 
is discussed from various points of view. David 
Starr Jordan presents the second instalment of 
‘The Blood of the Nation,’ showing how the 
slaughter of the flower of the nation in war 
contributes to the survival of the unfit, and 
Robert H. Thurston gives the concluding por- 
tion of his paper on ‘ Progress and Tendency 
of Mechanical Engineering in the Nineteenth 
Century.’ Jas. Lewis Howe discusses ‘The 
Periodic Law,’ and Henry A. Rowland’s ‘A 
Plea for Pure Science,’ is republished as a tribute 
to his memory, while Gary N. Calkins treats at 
some length of ‘The Malaria Germ and Allied 
Forms of Sporozoa.’ Francis H. Herrick has 
a well-illustrated article on ‘The Wild Bird at 
Arm’s Length ; A New Method of Bird Study,’ 
this consisting in removing the branch to which 
a nest with young birds is attached to some 
accessible spot near by a green tent, from which 
‘the birds are observed and photographed at a 
short distance. The final article is the sixth 
portion of ‘ A Study of British Genius,’ by 
Havelock Ellis, this being devoted to marriage 
and family. 


Bird-Lore for May—June opens with an article 
by John Burroughs on ‘A Bewildered Pheebe,’ 
followed by ‘ Bird-Nesting with Burroughs,’ by 
Frank M. Chapman, well illustrated from pho- 
tographs. Annie Trumbull Slosson contributes 
‘A Sudden Friendship,’ showing how tame 
wild birds may suddenly become. The fourth 
series of ‘ Birds and Seasons’ treats of the forms 
to be observed’ from Boston to Stockton, Cal., 
incidentally including the statement that Dr. 
W. L. Ralph is to continue the ‘ Life Histories 
of North American Birds’ which was begun by 
the late Major Bendire. Among the various 
articles in the different ‘departments’ is one 
of special interest entitled ‘A Connecticut Game 
Peserve,’ by Willard G. Van Name, which 
hints at a successful method of increasing the 
birds by making a reservation where they are 
protected at all seasons and fed during winter 
and whence they spread into adjacent terri- 
tory. 
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SOCIETIES AND ACADEMIES. 
THE NEW YORK SECTION OF THE AMERICAN 
CHEMICAL SOCIETY. 


THE regular meeting of the New York Sec- 
tion of the American Chemical Society was held 
May 10th, at the Chemists’ Club, 108 West 55th 
Street, Dr. C. A. Doremus presiding. 

The following papers were read : 

“The Quantitative Determination of Cadmium,’ by 
E. H. Miller and R. W. Page. ; 

“On the Relation of Chemical Constitution to the 
Physiological Action of Certain Modern Anesthetics,’ 
by W. E. Dreyfus. 

“Alloys of Titanium and Titanium Steel’ by A. J. 
Rossi. 

(a) ‘Chemical Nature of the Enzymes,’ (b) ‘ Note 
on Nucleic Acid,’ by P. A. Levene, read by Dr. 8. 
Bookman. 

‘ Analysis of Garden Sage, with Notes on the De- 
termination of Essential Oils,’ by L. L. Watters. 

Each of the papers received some discussion. 

A communication was read from the chair- 
man of the New York Section of Chemical in- 
dustry, relative to the appointment by that 
body of a committee to secure ‘uniformity in 
technical analysis’; and stating that a sub- 
committee had been appointed to investigate 
the analysis of Portland Cement. Also that 
work on this line had commenced and that 
members of the New York Section of the 
American Chemical Society were invited to co- 
operate. 

It was moved and seconded that the matters 
be brought before the council with the recom- 
mendation that a committee be appointed to 
cooperate with the committee of the Society 
of Chemical Industry. — 

Tt was also voted that the chairman of the 
New York Section be returned as a loeal dele- 
gate to the council of the Society, provided he 
be not already a member of the council as 


delegate-at-large. 
DURAND WOODMAN, 


Secretary. 


DISCUSSION AND CORRESPONDENCE. 
THE MOTION OF A TOP. 

THE elementary explanations of this motion 
generally labor under the difficulty which at- 
tended the explanations of the late Professor 
Pliny Earle Chase, that is, they need an ex- 
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planation. Such a result might be expected 
when we consider the difficulties of the question. 
The student should understand that he must 
face the difficulties, and that he can not over- 
come them without serious study. A good 
analytical exposition will be found in the ‘ Me- 
eanique’ of Poisson. But the most satisfac- 
tory investigation of such motions is given by 
Poinsot, by means of the theory of couples. 
An interesting example is that of the pre- 
cession and nutation of the equinoxes. If we 
form the couples around the earth’s axis of 
rotation, around the line of equinoxes, and 
around the line in the earth’s equator, directed 
toward the solstice; we find that the couple 
around the axis of rotation is zero; the couple 
around the line of equinoxes gives the preces- 
sion ; and the couple around the other axis pro- 
duces the nutation. By substituting the force 
arising from the action of the sun, expanding 
by the binomial theorem, and retaining only 
the first terms, the solar precession comes out 
15’’.6 ina year. The calculation for the moon 
is not so easy because the moon does not move 
in the ecliptic; but, since we can compound 
couples like forces, there is no difficulty except 
the length of the work. The precession pro- 
duced by the moon is 34/’.8 : hence the sum, or 
the luni-solar precession is 50/7.4. Observa- 
tion gives 50/’.35; this simple method therefore 
gives a good approximation to the true value. 

The mass of the earth disappears when we 
compound the couples, and the precession would 
be the same if the earth were a shell of the same 
figure. The precession has a secular character, 
since when we integrate we find a constant 
factor multiplied by the time. Again, since 
the precession is negative, the dynamical result 
shows that the earth is flattened at the poles, 
and not elongated as Cassini thought. 

The nutation can be found in the same way 
from the couple around the third axis, but it 
has a periodical character, and changes sign 
with the longitude of the moon. The computed 
value agrees well with observation. 

Poinsot’s work is a remarkable example of 
what can be done by the careful study and ex- 
amination of the geometrical conditions of a 
question. A. HALL. 

CAMBRIDGE, May 31, 1901. 
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MODULUS OF CONSTANT CROSS SECTION. 


To THE EDITOR OF SCIENCE: In the last 
number of SCIENCE there appears a short article 
with the above heading, in which the author 
says he can find no mention anywhere of a modu- 
lus of constant cross section. The modulus 
here referred to will be found in a number of 
treatises on elasticity, among others the article 
‘Elasticity,’ in ‘ Encyclopedia Brittanica,’ Vol. 
VII., p. 807, and Rankine’s ‘Applied Me- 
chanics,’ p. 279, where a numerical value is 
quoted for brass. If k be the volume modulus 
and n the rigidity modulus the modulus for 
constant cross section is k + 4 n. 

The author may profit by the study of the 
thermodynamics of elasticity as given in the 


‘ Britannica’ article. 
THOMAS GRAY. 


ROsE POLYTECHNIC INSTITUTE, 
May 27, 1901. 


NOTE ON THE GENUS HOLLANDIA OF KARSCH. 


In reading over the sixth volume of the Cam- 
bridge Natural History (Insects) by Dr. David 
Sharp, p. 396, the writer notes the following 
statement: ‘‘The tropical African Arbelidz 
are considered by Karsch to be a distinct family, 
Hollandiide.”’ 

Upon looking up the matter I discover that 
Dr. F. Karsch, in the twenty-second volume of 
the ‘Entomologische Nachrichten’ (1896), p. 137, 
erected a genus in honor of Dr. W. J. Holland, 
of Pittsburgh, calling it Hollandia, and select- 
ing as the type of the genus the species named 
and described by him as Hollandia togoica. He 
further made this genus the type of a new 
family, the Hollandiidx, to which he referred 
the genera Hollandia Karsch, Arbelodes Karsch, 
Lebedodes Holland, and Metarbela Holland. 

Dr. Karsch unfortunately overlooked the 
fact that in the Annals and Magazine of Natural 
History for October, 1892 (p. 295), Dr. Arthur 
G. Butler had already described a genus of 
African moths, naming it Hollandia, in honor 
of the same gentleman, whom Dr. Karsch states 
it to be his wish to recognize. Dr. Karsch’s 
name, therefore, falls into the list of synonyms 
together with the family name, which he has 
proposed. 

The writer suggests for the genus described 
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by Karsch the name Hollandella. I am, like 
Dr. Sharp, unable to recognize characters of 
family value, and the distinction between the 
group, typified by the genus in question, and the 
generally recognized constituents of the family 
Arbelidee appears to me to be of not more than 
subfamily importance. From this standpoint 
the nomenclature would be as follows: Family 
Arbelidze, subfamily Hollandelline, genus Hol- 
landella, ete. 

I imagine that the change which I propose 
will not be displeasing either to Dr. Karsch, 
the learned custodian of the Royal Museum of 
Natural History in Berlin, or to my friend the 
Director of the Carnegie Museum. 


THEO. GILL. 
WASHINGTON, May. 1901. 


CURRENT NOTES ON PHYSIOGRAPHY. 
U. S. GEOLOGIC FOLIOS. 


THE folios of the Geologic Atlas of the United 
States continue to furnish an unrivaled source 
of physiographic as well as of geologic informa- 
tion. Among the more recent, the following 
may be noted: The Monterey folio (Va., 
W. Va., Darton) exhibits the crowded Appa- 
lachians bordering the Allegheny plateau, a 
district of strongly corrugated strata now re- 
duced to ridges and valleys of anticlinal, syn- 
clinal and monoclinal structure. Bristol (Va., 
Tenn., Campbell) includes a monoclinal belt 
with many overthrust faults, characteristic of 
the Appalachians in Tennessee; the mountains 
here are nearly rectilinear, in contrast to the 
sharp-turning zigzags further northeast. Be- 
tween the mountains is an open country with 
many low ridges, once a lowland, but now dis- 
sected after a gently slanting uplift. Standing- 
stone (Tenn., Campbell) presents a portion of 
the Cumberland plateau, with its ragged west 
ern escarpment descending to the ‘highlands,’ 
themselves dissected by streams that go to the 
lowlands next west. Uvalde (Tex., Vaughan) 
contains a part of the Rio Grande plain border- 
ing the Edwards plateau whose dissected es 
carpment appears on the north. The plateau 
has yielded sand and silt with which the broad 
valleys of the plain are washed; here the 
streams frequently disappear and reappear, the 
Nueces river being an unusually large example 
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of this kind. Elmoro (Col., Hills) shows the 
broad Plains that front the Rocky mountains 
near Trinidad to be surfaces of denudation, 
remnants of the removed strata being preserved 
under the lavas of Raton mesa; the Plains are 
now somewhat trenched by the’streams. Fort 
Benton (Mont., Weed) gives another illustration 
of the great denudation by which the Plains 
have been formed, as testified to by the isola- 
tion of the Highwood mountains, an embossed 
body of dissected lavas and dikes; the larger 
river valleys of to-day are here sharply sunk 
beneath the Plains. Little Belt (Mont., Weed) 
affords an excellent illustration of the topo- 
graphic consequences of the Neocene warping, 
for the modern deposits of Smith river basin 
(described as lacustrine, although consisting of 
irregularly bedded sands and loose conglomer- 
ates). overlap unconformably upon both the de- 
nuded central and marginal rocks of the greater 
Laramie deformation. Like the Highwood 
mountains, south of Fort Benton, the Crazy 
mountains, a network of dikes, here testify to 
the great erosion of the Plains that they over- 
look. Absaroka (Wyo., Hague) is character- 
ized by the superb dissection of a high plateau 
of lavas and volcanic breccias; the whole region 
has been glaciated, and some of the valleys 
heading in great cirques seem to show glacial 
scouring in their smooth-sided, trough-like 
forms. Tacoma (Wash., Willis and Smith) in- 
cludes examples of channels of ancient glaciers 
between uplands largely composed of drift; the 
channels now being invaded by the sea from 
without and by alluvium from within; the 
sounds are thus explained by retreat of the ice 
and not by depression of the land. Mother- 
Lode (Cal., Ransome) exhibits parts of the up- 
lifted and dissected peneplain of the Sierra 
Nevada : it was strewn with gravels and flooded 
with lavas and volcanic conglomerates before 
uplift; itis now trenched by canyon-valleys. 
A few eminences surmount the uplands ; several 
lava-capped table mountains standing up with 
long even-crested tops between the valleys. 


RIVERS OF EAST YORKSHIRE. 
THE subject of the Sedgwick essay announced 
by Cambridge University for 1900 was on the 
dependence of water-courses upon geological 
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structure, with the stipulation that the area 
studied should be British. The prize for the 
best essay was awarded to F. R. Cowper Reed, 
of Trinity College, who wrote on ‘The Geo- 
logical History of the Rivers of East York- 
shire’ (London, Clay and Sons, 1901, 103 pp., 
map, 8 cuts). Thirty pages are given to a geo- 
logical history of the region. River develop- 
ment began with the post-Cretaceous uplift and 
continued through a first cycle with important 
adjustments till an extensive peneplain had 
been formed, Near the close of Oligocene time 
came another uplift, affecting the British Isles 
and Western Europe. The rivers of the pene- 
plain were thus revived and set to work sculp- 
turing the existent topography; and at this 
time it is believed that a flat anticline was 
formed along the axis of the moorland north of 
the vale of Pickering, producing important 
changes in certain stream courses. A depres- 
sion of moderate amount occurred near the end 
of the Pliocene; the area of greatest sinking 
then came to be occupied by the North sea, 
whose extent has since been increased by wave 
work along the shore. Then came the glacial 
period and its changes of level, when many 
valleys were clogged with till and many streams 
were reversed by ice blockades. Since the ice 
retreated, a small uplift and a small depression 
have occurred. The development of river 
courses is followed through these various land 
movements, special attention being given to the 
changes caused by the growth of subsequent 
branches along belts of weak strata, and by 
till and ice barriers. The essay is easily the 
most detailed and successful study of the rivers 
of northern England that has yet appeared. 


THE VOGTLAND. 

A pisTRicT of uplands and valleys, drained 
chiefly by the Elster, roughly located as in the 
southwest corner of Saxony, and known as the 
Vogtland, has been described by Wohlrab (‘ Das 
Vogtland als geographisches Individuum,’ 
Forsch. deut. Landes u. Volkeskunde, XII., 
1899, 101-185, map and plates). The essay is 
interesting as a partial recognition of the neces- 
sity of treating geographical forms with respect 
to their origin, yet itis hampered by the reten- 
tion of certain traditional empirical methods and 
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by the incomplete adoption of more’ modern 
rational methods. The gently undulating up- 
lands of schists, surmounted by low ridges and 
knobs of harder rocks, are properly presented 
as a worn-down old-mountain surface ; but the 
descriptions of its landscapes thus considered 
are all quoted, as if the author wished to leave 
to others the responsibility of so venturesome an 
explanation. No explicit mention is made of 
the slanting uplift of the region, whereby its 
streams were enabled to incise their modern 
valleys. Indeed, the occurrence of bold and 
rocky valley sides beneath the milder scenery 
of the rolling uplands is presented as if it were 
somewhat out of the order of nature, worthy 
of being looked on.as a curiosity, instead of 
the well-understood and commonplace accom- 
paniment of dissection recently revived by up- 
lift after a long period of relative quiescence. 
The details of valley form are incompletely de- 
seribed, though incidental mention is made of 
the incipient flood plains on the convex banks 
of the méandering streams, opposite the steep 
valley slopes over the concave banks. Many 
arithmetical details are given concerning the 
form of ridges and valleys: for example, the 
mean slopes of many valleys are calculated ; 
although when the upper course of a valley is 
shallow and broad, slightly depressed beneath 
the uplands, while the lower course is sharply 
incised, relatively narrow and steep-sided, it is 
as inappropriate to measure its mean slope as 
it would be to average the price of old scrap 
iron and new steel rails. All these details have 
a certain value, but their value would be 
greatly increased if a more thorough.scheme 
of physiographic description served as the basis 


of the work. 
W. M. DAVIs. 


NOTES ON OCEANOGRAPHY. 
AN OCEANOGRAPHICAL MUSEUM. 


In connection with the exhibit of the collec- 
tions made by the Prince of Monaco at the Paris 
Exposition, a convenient summary of his scien- 
tific work has been published by Richard (Les 
Campagnes Scientifiques de S. A. S. le Prince 
Albert Ier de Monaco, 1900). Brief descrip_ 
tions of the different vessels and types of appa- 
ratus employed during the voyages, and a more 
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detailed résumé of the results, are given. Of 
particular interest in the contents of thejpam- 
phlet is the account of the magnificent building 
which is now nearing completion on the rock 
of Monaco, andintended to contain the great 
zoological and other collections of the Prince. 
The foundation stone was laid on April 25, 
1899, by the Emperor of Germany. An idea of 
the size of the structure may be had from the 
fact that the facade will have the length of one 
hundred meters. While the greater part of the 
exhibits will relate to the biological sciences, 
there will be considerable space given to the 
illustration of apparatus, of the physical condi- 
tions of lifein the sea, and of the areal and, 
bathymetric distribution of organisms, by means 
of charts, diagrams, photographs, water-color 
sketches, ete. Appended to Richard’s work is 
a valuable bibliography of the publications of 
the Prince and of his collaborators on the col- 
lections of the ‘ Hirondelle’ and the ‘ Princesse 
Alice.’ 


MARINE CURRENTS AND RIVER -DEFLECTION. 
THE cause of the strong left-hand deflection 
of the Mississippi River below Baton Rouge has 
long been a matter of discussion (Fig. 1). The 
decided asymmetry of the delta both above and 
below sea level is an associated problem. Wind 


Fic. 1. The delta of the Mississippi. 
indicates older land. The arrow shows the general 
direction of the marine current prevailing at the river 
mouths. 


Cross-lining 


direction, the influence of the Red River and 
crustal warping have been in turn appealed toin 
explanation of the facts. The formerly credited 
clockwise movement of the Gulf Stream in the 
Gulf of Mexico has likewise been held respon- 
sible. It is now generally agreed, however, 
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that the prevailing direction of current move- 
ment is really westward past the mouths of the 
river. Haskell proved this by the use of the 
current meter on board the Blake. Lindenkohl’s 
chart of densities plainly shows a transference 
of Mississippi water toward the west as it 
spreads out over the Gulf. The cause of the 
current is indicated in the prevailing easterly 
winds, as charted, for example, in the new 
Meteorological Atlas of Bartholomew. Corthell 
has noted a maximum speed of three knots for 
the west-flowing current. 

In view of such strong and accumulating 
evidence for the current, it becomes of interest 
to inquire as to its influence on the form of the 
delta. The presentation of the case may suf- 
fice to call attention to a possible kind of inter- 
action between river current and ocean current 
in the development of a very definite type of 
form. 

Outside the river-bars, aggradation of the sea 
floor is progressing more rapidly on the west 
than on the east of the delta. The striking 
asymmetry of the delta is thus in part explained. 
The deeper water on the east will particularly 
facilitate the yearly advance of the bars on that 
side. Butthe direction of advance will be affect- 
ed by a more positive cause. It is well known 
that the bar at each passis breached during the — 
flood season, and beyond the lower end of the 
new channel the delta is pushed forward for the 
remainder of the season. While the bar thus 
built in a new position is left essentially undis- 
turbed by the river itself during the following 
half-year of low water, the transverse Gulf 
current (which is aided in the work by 
westward drift in the Tine of breakers on the 
bar) may be conceived as modifying the form 
of the bar during same period. The bar will 
be weakened on the left-hand extremity where 
the impact of the current is first felt, and 
strengthened on the right by the accretion of the 
silt traveling under the impulse of the cur- 
rent thus along the axis of the bar. The 
right-hand extremity of the bar will also tend 
to grow the faster in height and breadth, be- 
cause of the sedimentation occurring in the low 
water season, since the river water over the 
bar is then borne upon the back of a west-flow- 
ing salt water wedge. The left-hand extrem- 
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ity of the bar, weak on account of the relative 
lack of deposition, and weakened by the trans- 
verse scour of the Gulf current, will invite the 
strengthening river-current of the next flood- 
time to break through the bar at that end. In 
this way, there will be a transference of the 
river axis, year by year, toward the left. In 
the meantime the delta has necessarily grown 
most rapidly to the right of the river-mouth. 
The same phenomenon appears to be repre- 
sented in the Rhéne and the Ebro (Figs. 2 and 3). 


Fic. 2. The delta of the Rhone. 
Fig. 1. 


Symbols as in 


In each there are a pronounced leftward deflec- 
tion of the river axis and a corresponding asym- 
metry of delta, coupled witha prevailing marine 
current sweeping past the river mouth from 
left to right. In all three cases, we have de- 
partures from the usual scheme of deflection, 
where the axis of the river is directed down 
stream with respect to the marine current. The 
conditions for this exceptional behavior are: (1) 
a powerful river characterized by astable chan- 
nel, and a delta growing so rapidly as to pre- 
serve one or more distributing arms; (2) a 
nearly tideless receiving water-body with a rel- 
atively steady current transverse to the river 
axis; (8) a’ volume of river sediment greater 
than that of the shore-waste migrating toward 
the delta under the impulse of the littoral cur- 
rent. 

The shape of the bottom, the feeble tidal cur- 
rents and the influence of mud-lumps prob- 
ably have a small effect on the shape of the 
delta as a whole, but no other explanation is 
doubtless so weighty as that found in the force 
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of the earth’s rotation. In the northern hem- 
isphere, it tends to produce left-hand deflection 
of an aggrading river. Itis true that the rel- 


Fic. 3. The delta of the Ebro. Cross-lining in- 
dicates older land. Broken lines indicate alluvium. 
The arrow shows the general direction of the marine 
current prevailing at the river mouth. 


ative straightness of river distributaries would 
permit of but a small proportion of the deflect- 
ive force of rotation as affecting a meandering 
stream ; but, small as itis, this force may be 
competent to produce strong asymmetry of a 
delta, since the friction of water against water 
is of a low order. It happens that in the three 
cases above noted, the marine current runsin a 
direction which would control the delta-build- 
ing in the same sense as that expected from 
the influence of the earth’s rotation. What is 
needed, among other tests of the current hy- 
pothesis, is a set of examples where the deflec- 
tion of the river and delta is in appropriate 
relation to the corresponding currents, but in a 
sense opposed to that expected as a result of 
the earth’s rotation. One purpose in outlining 
the hypothesis here in its present brief form is 
to invite observation on this point. Another 
obvious test is experiment. Some rough trials 
with artificial deltas, made on the tidal flats of 
the Annapolis Basin, Nova Scotia, seemed to 
confirm the hypothesis, but other and more 
thorough experiments are needed. Whatever 
be the explanation finally arrived at, it seems 
highly probable that this repeated occurrence 
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of deltas, possessing similar and rather highly 
specialized features, cannot be referred to 
merely accidental conditions governing the for- 
ward growth of the deltas. 
R. A. DALY. 
HARVARD UNIVERSITY. 


THE NEW MEXICO BIOLOGICAL STATION. 

THE Biological Station was founded as an in- 
dependent institution at Mesilla in 1896. In 
1899 it was moved to Las Vegas, and held a 
successful summer session in the New Mexico 
Normal University. A brief session was also 
held in 1900. The students in attendance have 
been mostly public school teachers. The re- 
sults ofthe research work have been published 
in the Annals and Magazine of Natural History. 

The Station will now be conducted as a part 
of the work of the biological department of the 
Normal University. The session of 1901 com- 
menced on the Ist of June. A course in nature 
study is offered to public school teachers, and 
opportunities are afforded for research work 
along a number of different lines. 

Las Vegas offers excellent opportunities for 
biological work. The summer climate is very 
good, and at no time is the heat excessive, as 
it is at lower altitudes in New Mexico and 
other parts of the Southwest. The altitude is 
about 6,400 feet, with mountains close by, rising 
above 11,000 feet. 

Four distinct life-zones, the Upper Austral, 
the Transition, the Canadian and Hudsonian 
can be studied within 35 miles of Las Vegas. 
It results from this that the local fauna and flora 
are extremely rich in species; in the Hudson- 
ian zone are forms of circumpolar distribution 
and others ranging to Alaska, though not to 
Asia or Europe; in the Canadian zone we find 
types identical with those of the mountains of 
the Northern States and of Colorado; in the 
Transition a varied assemblage typical, in part, 
of the foothill region of the Rocky Mountain 
range; in the upper Austral many species 
characteristic of the arid southwest, some rang- 
ing far southward and westward. With all this 
comes a certain percentage of local or endemic 
types, just how numerous further research must 
determine. Such are the snail Ashmunella 
thomsoniana porter and the magnificent butter- 
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fly Argynnis nitocris nigrocerulea, both found in 
Sapello Cafion. 

The Gallinas River, flowing through Las 
Vegas, contains a crayfish (Cambarus gallinus), 
described as new last year, some interesting 
fishes (Leuciscus and Rhinichthys), and a variety 
of aquatic insects, algee, etc. The Hot Springs, 
six miles away, contain some peculiar organ- 
isms, which have not yet been sufficiently ex- 
amined. — 

In the Arroyo Pecos, and elsewhere in the 
immediate vicinity of the town, is an immense 
alluvial deposit of Pleistocene age, containing 
innumerable remains of mollusca and occasional 
mammalian fragments. Special facilities are 
offered to students of wild bees (Apoidea), the 
available collections and literature being very 
extensive. Facilities are also offered for the 
study of Coccide and other groups of insects. 
Students should, if possible, bring their own 
microscopes, slides, forceps and other acces- 
sories. 

T. D. A. CoCKERELL. 


ANNOUNCEMENT CONCERNING THE THIR- 
TEENTH SUMMER MEETING OF THE GEO- 
LOGICAL SOCIETY OF AMERICA. 

Sessions. —The thirteenth summer meeting of 
the Society will be held in Denver on Tues- 
day, August 27th, in the East Denver High 
School building. The Council will meet on 
Monday evening at the hotel headquarters. 
The Society will be called to order by the 
President, Mr. Charles D. Walcott, on Tuesday 
morning, immediately following the general 
session of the American Association for the Ad- 
vancement of Science. 

Program.—The preliminary list of papers will 
be mailed about August 1st, and no supplemen- 
tary list will be sent. The Fellows are re- 
quested to send their abstracts on the printed 
form as promptly as.possible, and not later 
than July 15th. By the rule of the Council 
abstracts are required. Papers offered for 
printing should be fully described on the blank 
forms, extra copies of which will be promptly 
sent on request. 

Hotel Headquarters.—The Brown Palace Ho- 
tel has been selected by the local committee, 
A. A, A. S., as headquarters. The regular 
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rates at the hotel, are $1.50 per day and up- 
wards on European plan, and $3.00 to $5.00 
per day, American plan. Reduced rates will 
doubtless be made for the meeting. 

Transportation.—The Western Passenger As- 
sociation, covering the territory west of Chicago 
and St. Louis, has made a rate of one fare plus 
$2.00 for the round trip, in their territory, to 
Denver, Colorado Springs and Pueblo. The 
tickets may be bought from July 10th to 
August 31st, and are good for return up to Oc- 
tober 31st. At this rate the fare from Chicago 
to Denver and return will be $31.50. The Pull- 
man fare is $6.00 extra, each way. 

Further details will be found in the A. A. A. 
S. circular, which will be issued soon. 

Geological Excursions.—A circular has been 
sent to all Fellows, describing an extended ex- 
cursion through Colorado planned by Professor 
C. R. Van Hise, Chairman of Section H, for 
the ten days (Aug. 17-27) preceding the meet- 
ing. For information concerning this trip re- 
quest should be made to Professor Van Hise, 
‘Madison, Wis. 

The Secretary of the Denver Local Com- 
mittee writes as follows: 

“¢Geological excursions which are likely to 
be arranged by the local committee are as 
follows, but subject to change: An all-day 
railroad excursion to Mt. Alto and Ward; one 
to the mesas at Golden; one to Morrison, to 
the Garden of the Titans, to study the mag- 
nificent exposure from the red beds of the 
Triassic to the uppermost beds of the Denver 
formation ; to the classic ground where were 
obtained the first Atlantosaur and Stegasaurs ; 
to the Pleistocene deposits near Denver. At 
Colorado Springs excursions will be taken to 
the Garden of the Gods ; to the mineral springs 
at Manitou; and to the top of Pike’s Peak. 
The greatest gold camps of the world, Victor 
and Cripple Creek, will also be visited.’’ 

The preliminary circular of the A. A. A. S. 
will be sent to Fellows of the Geological Society, 
who are not members of the Association, upon 
request to the secretary of the local committee, 
Mr. Arthur Williams, Denver Chamber of Com- 
merce. All arrangements described in the as- 
sociation circular, relating to entertainment, 
transportation, etc., apply to the Geological 
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Society and other societies which meet in con- 
junction with the Association. Details will be 
found in that circular which cannot be given 
here. 

Express and Mail.—Matter for use at the 
meeting should be sent in care of the janitor, 
East Denver High School building. It should 
bear the shipper’s address and be fully prepaid. 

HERMAN LE Roy FAIRCHILD, 


Secretary. 
ROCHESTER, N. Y., 


June 7, 1901. 


SCIENTIFIC NOTES: AND NEWS. 

AN official announcement has now been made 
in regard to the Rockefeller Institute for Med- 
ical Research, toward the establishment of 
which Mr. John D. Rockefeller has recently 
given $200,000. The directors are: William 
H. Welch, M.D., Baltimore, President; T. 
Mitchell Prudden, M.D., New York, Vice- 
President ; LL. Emmett Holt, M.D., New York, 
Secretary; C. A. Herter, M.D., New York, 
Treasurer; Theobald Smith, M.D., Boston; 
Simon Flexner, M.D., Philadelphia; H. M. 
Biggs, M.D., New York. The purpose of the 
foundation, as the name implies, is to furnish 
facilities for original investigation, particularly 
in such problems in medicine and hygiene as 
haye a practical bearing upon the prevention 
and treatment of disease. The sum of money 
mentioned above is not an endowment, but 
may be used for current expenses. The Insti- 
tute will be situated in New York City. A 
building will not, however, be erected at 
present, but research will be conducted in 
existing laboratories under the auspices of the 
directors. 


PRESIDENT DAyID STARR JORDAN and Dr. 
Barton W. Eyvermann sailed from San Fran- 
cisco on May 30th to conduct the investigation 
on the fishes of the Hawaiian Islands to which 
we have called attention. 


Proressor ASAPH HALL has resigned the 
lectureship in celestial mechanics at Harvard 
University, and will spend the next year or two 
abroad. 


PRoFEssOR HENRY F. Osporn, of Colum- 
bia University and the American Museum 
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of Natural History, is at present in the Bad 
Lands of South Dakota, planning the work to 
be carried on this summer by the American 
Museum and the U. 8. Geological Survey. 


Dr. A. SMITH WooDWARD, of the British 
Museum, has, since the beginning of April, 
been carrying on excavations at Pikermi, near 
Athens, where many interesting vertebrate 
fossils have been found. 


PROFESSOR STEWART CuLIN, of the Uni- 
versity of Pennsylvania, is at present on a visit 
to Cuba and Porto Rico. On his return he will 
visit the Indian tribes of the Northwest in the 
interest of the museum. 


PRESIDENT JAMES LOUDON, of the Univer- 
sity of Toronto, is at present attending the 
celebration of the University of Glasgow, and 
will later visit the universities of England and 
the Continent to obtain information for use in 
erecting the new science building of the uni- 
versity. During his absence Professor R. Ram- 
say Wright, of the chair of biology, is acting 
president. Principal John Galbraith, of the 
School of Practical Science, has been visiting 
the scientific schools in the United States, also 
with a view to the new building at Toronto. 


AT the last annual meeting of the American 
Academy of Arts and Sciences, $145 was ap- 
propriated from the C. M. Warren Research 
Fund to Dr. Charles H. Herty, University of 
Georgia, for purchase of material to be used in 
an investigation of the constitution of complex 
platinum compounds. 


OnE of the Carnegie Research Fellowships of 
the Iron and Steel Institute of Great Britain 
has been awarded to Mr. John A. Matthews, 
who at present holds the Columbia University 
Barnard Fellowship. 5 


THE Soemmering prize of the Senckenburger 
Natural History Society, of Frankfort, has been 
awarded to Professor Franz Nissl, of Heidel- 
berg, for his researches on the minute anatomy 
of the nerve cell. 

THE Director-General of the British Army 
Medical Service, Surgeon-General J. Jameson, 
C.B., retired on June 1. 

THE seventh Robert Boyle lecture at Cam- 
bridge University was delivered by Professor 
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Sylvanus P. Thompson on June 6, his sub- 
ject being ‘Magnetism and Growth.’ 

PROFESSOR VOLNEY G. BARBOUR, for thirty- 
one years professor of civil engineering in the 
University of Vermont, died in Minneapolis on 
June 4. 

THE eminent paleontologist, Professor Gustaf 
Lindstrém, keeper of the department of fossil 
animals in the Royal Museum, Stockholm, 
Sweden, died on May ‘16, last, at the age of 
72 years. Dr. Lindstrom, who in 1876 was ap- 
pointed successor of Professor N. Angelin in 
the Royal Museum, was well known among 
paleozoic investigators all over the world. He 
was an eminent scholar, and his works on 
paleontology and archeology are distinguished 
by their accuracy and thoroughness. 


Dr. KARL ZELLER, docent in theoretical 
astronomy in the German Technical Institute 
at Briinn, died on March 13, at the age of 46 
years. 

THE following is a translation by Professor J. 
C. Branner, of Stanford University, of a decree 
issued at Par4, Brazil, by the Governor of that 
State in regard to the Natural History Museum, 
hitherto known as the Museu Paraense: ‘‘In 
view of the valuable services rendered by Dr. 
Emilio Augusto Goeldi, director of the Museu 
Paraense, in the organization of that impor- 
tant establishment, adapting it to the scientific 
purposes for which it was founded and enriching 
it by his efforts with valuable materials which 
have brought it to its present degree of pros- 
perity ; and considering that this distinguished 
official has dedicated himself with praiseworthy 
devotion to those subjects which bear upon the 
progress and improvement of this State, ef- 
fectively contributing to its good name abroad ; 
and considering that he brought to bear the 
valuable help of his scientific knowledge in the 
study and comprehension of our rights in the 
question of boundary with French Guyana: It 
is resolved, asa testimony of the gratitude of the 
State to the said official, to give to the Museu 
Paraense the name of the Museu Goeldi.’’ 


PROFESSOR C. S. SARGENT, of Harvard Uni- 
versity, acknowledges the receipt of $126,485 
for an addition to the endowment fund of the 
Arnold Arboretum, 
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Mr. J. Pirrpont MorGan has given to the 
Cooper Union Museum a collection of textile 
fabrics, the value of which is estimated at over 
$50,000. The collection, including the Bodia 
collection of Barcelona, the Rivas collection of 
Madrid and the Baron collection of Paris, very 
completely illustrates the history of weaving 
through the middle ages to the end of the 
seventeenth century. 


ENGLISH journals report that the national 
collection of Lepidoptera in the Natural History 
Museum at South Kensington has recently been 
greatly enriched by the addition of the almost 
unique collection of butterflies from Europe, 
and Central and Hastern Asia, together with 
the collection of European moths, formed by 
the late Mr. John Henry Leech, of Hurdcott- 
house, Salisbury. Arrangements had been 
made during Mr. Leech’s lifetime under which 
the museum became possessed of his eastern 
Asian moths, and now the same public institu- 
tion has acquired the still more important ac- 
cessions adverted to, through the munificence 
of his mother, Mrs. Leech, of Kensington 
Palace gardens. It is understood that the 
museum authorities will publish a catalogue of 
the butterfly collection. Of Rhopalocera there 
are rather more than 18,000 specimens, repre- 
senting some 1,100 species, among which are 
over 400 male and female types of species de- 
scribed by Mr. Leech. This collection of 
Palearctic butterflies is very rich in Chinese 
and Japanese species, and in local forms and 
aberrations of European species. The European 
Heterocera number about 23,000 specimens, in- 
cluding some fine aberrations and extensive 
series of the variable species. The collection 
of eastern Asian moths, from which the mu- 
seum had already made a selection, comprised 
nearly 3,000 species, of which about 800 were 
made known to science by Mr. Leech. 


A MEETING was held in Dublin on May 17 
for the purpose of advocating a pathological in- 
stitute for Dublin. Delegates were present from 
various institutions, and plans were adopted 
for a laboratory intended primarily for research 
work. 


As a return for the courtesies extended to 
members of the American Institute of Electrical 
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Engineers during their visit to London last 
year, an illuminated address was prepared and 
was presented to the British Institution of Elec- 
trical Engineers on May 30. 

THE American Medical Association, which 
met at St. Paul last week under the presidency 
of Dr. C. A. L. Reed, decided to meet next 
year at Saratoga. Dr. John A. Wyeth, of New 
York, was elected president. 

THE third quinquennial Congress of Medical 
Men and Naturalists of the Czech and Slay na- 
tions was held at Prague on May 25 to 29, 
under the presidency of Dr. Jaroslav Hlava, 
professor of morbid anatomy in the Bohemian 
University at Prague. More than nine hundred 
members were in attendance. 


THE Department of State has received a note 
from the minister of the Netherlands, dated 
Washington, May 22, 1901, stating that the 
Fifth International Congress of Criminal An- 
thropology will be held in Amsterdam from 
September 9-14, 1901. The principal ques- 
tions to be discussed are: First, anatomical 
and physiological characters of criminals, de- 
scriptive studies; second, criminal psychology 
and psychopathology, criminals and lunatics, 
theoretical considerations and practical meas- 
ures ; third, criminal anthropology in its legal 
and administrative application, principles to be 
followed, preventive measures, protective meas- 
ures, penalties; fourth, criminal sociology, 
economic causes of crime, criminality and so- 
cialism ; fifth, criminal anthropology and eth- 
nology compared. Special questions, such as 
alcoholism, sexuality, juvenile criminality, sen- 
ile criminality, hypnotism, criminal psychology 
in literature, etc., will also be considered. 


THE Geological Survey of South Dakota was 
treated more liberally by the last Legislature 
than in former years. It is therefore planned 
to prepare and publish soon a bulletin on the 
mineral resources of the State, giving the pro- 
duction for the year 1900, and, later, another 
on the water supplies, treating particularly of 
the Artesian areas. A reconnaisance is pur- 
posed for the coming summer into the region of 
the Moreau and Grand rivers. The persistent 
rumors of the occurrence of coal there will be 
investigated. As itis a region less known and 
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less settled than others, special attention will 
be given to the native plants and animals. 
The prevalent formations there are the Fox 
Hills of Hayden and the Laramie. The origi- 
nal localities of the former will be visited and 
collections made. The personnel of the Survey 
at present is as follows: 

J. E. Todd, A.M., professor of geology, State Uni- 
versity, Vermillion, State Geologist. 

C. C. O’Harra, Ph.D., professor of geology, State 
School of Mines, Rapid City, Assistant Geologist. 

C. P. Lommen, B.S., professor of biology, State 
University, Vermillion, Assistant in Zoology. 

D. A. Saunders, A.M., professor of botany, State 
Agricultural College, Brookings, Assistant in Botany. 

Mr. D. I. BUSHNELL is about to undertake 
a trip of reconnaisance to southwestern Missouri 
and northwestern Arkansas to examine caves in 
the White river region which is practically un- 
known to the archeologist. 

WE learn from the London Times that the 
Department of Agriculture and Technical In- 
struction for Ireland has, with the concurrence 
of the Agricultural Board and the Board of 
Technical Instruction, allocated a sum of £5,000 
to the purposes of the Cork Exhibition, 1902, 
to be applied on condition that the general 
scheme of the exhibition is approved by the de- 
partment. A portion of this sum will be de- 
voted to the organization by the department of 
an exhibit of products, appliances, and proc- 
esses relating to industries which are capable of 
being introduced into Ireland, or, where al- 
ready established, of being developed on the 
most modern lines. 

THERE was held last month in the Paris 
Jardin des Plantes, the first exhibition of use- 
ful plants cultivated in the colonies. 


THE French Jesuits of the Shanghai Mission 
have for some time maintained a meteorological 
observatory at Zi-Ka-Wee, and they have now 
established an astronomical observatory on the 
summit of a hill about twenty miles distant. 
The two institutions are to be connected by 
wireless telegraphy. Father Chevallier is to 
have charge of the new observatory. 

THE mirror, being made by Mr. John A. 
Brashear for the reflecting telescope of Lick 
Observatory, was accidentally broken on June 
5. It is feared that this will delay the ex- 


SCIENCE. 


[N. S. Vou. XIII. No. 337. 


pedition from the observatory to the Southern 
Hemisphere, as glass for a new mirror must be 
imported from France. 

THE New York Evening Post states that the 
Mexican government has refused to allow a 
collection of antiquities gathered there by Mar- 
shall H. Saville, assistant curator of the Amer- 
ican Museum of Natural History, to be shipped 
out of the country. Mr. Saville returned about 
six weeks ago from a six months’ trip in Mexico, 
and will go back to that country in September, 
when he expects to have the dispute adjusted. 
The Mexican law forbids the export of antiq- 
uities, but the Museum has a contract with 
that government by which it is empowered to 
take duplicates of specimens. 

THE government has decided to exclude im- 
migrants suffering from tuberculosis. 


BEGINNING with the present year Spain has 
adopted Greenwich time, which is 14 min. 46 
sec. in advance of that of the meridian of 
Madrid which had previously been used. 


Ir is planned to have an extensive exhibit of 
Roéntgen ray apparatus at the meeting of Ger- 
man Scientific Men and Physicians which is this 
year held at Hamburg beginning on Septem- 
ber 22. 

ACCORDING to the census taken on March 31, 
the population of England and Wales was 32,- 
525,716, being an increase of 12.15 per cent. in 
ten years. The increase in the preceding de- 
cennium was 11.65. The percentage increase 
of London was only 7.3 per cent., its popula- 
tion now being 4,536,034... There has, how- 
ever, been a large increase in the surrounding 
country, the population of Middlesex having 
nearly doubled. The population of Ireland is 
4,456,546 and of Scotland 4,471,957. The 
change in the population of Ireland and of 
Scotland in the past sixty years is remarkable : 


Year. Ireland. Scotland. 
KG posagooosgondd 8,197,000 2,620,000 
ISR ascgosoacoscad 6,574,271 2,888, 742 
ists Sowousoocaoces 5, 798, 967 3,062,294 
ilSVAL a sooscoscoooos 5,412,377 3,360,018 
USS sooanca0000cG 5,174,836 3,735,573 
eH sgno0npod0KKs 4,704,750 4,025,647 
N9ODaistervisiereeetersts 4,456,546 4,471,957 


THE number of applications for patents in 
Great Britain last year was 23,922, as compared 
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with 25,800 in 1899. The highest point was 
reached in 1897 with 30,952. It is somewhat 
interesting to note that, while there has been a 
falling off in the number of patents granted to 
citizens in the United Kingdom and also to 
citizens of Germany and France, the number of 
applications from the United States increased 
from 3,002 in 1899 to 3,189 in 1900. 


THE English papers state that a complete 
installation of Marconi’s wireless telegraphy, 
specially suitable for signalling purposes as 
used in the navy, has been fitted on board the 
Elder, Dempster Beaver liner, Lake Champlain. 
This installation is the first which has been 
fitted on any of the Atlantic liners sailing from 
Liverpool. The Lake Champlain left the 
Mersey for Halifax on May 21, with over 
1,000 passengers, and arrangements were made 
to establish communication between the vessel 
and the Marconi wireless telegraph station at 
Holyhead. At 9:37 P. M., when off the Sker- 
ries, contact was obtained with the Holyhead 
station, the vessel being then 13 miles distant. 
Numerous telegrams were then forwarded from 
passengers to friends in all parts of the United 
Kingdom, each message being acknowledged by 
the receiving operator. Constant communica- 
tion with the station was continued until 1 
A. M., the vessel being then 37 miles distant. 
Communication was established with the Mar- 
coni station at Rosslare, and at 4:30 A. M., a 
fresh batch of telegrams was forwarded, noti- 
fying the vessel’s arrival off the Tuskar Light 
to the owners, Messrs. Elder, Dempster & Co. 

ACCORDING to Reuter’s Agency the ice- 
breaker Yermak will leave Kronstadt on May 
29 for Newcastle, and, after coaling there, will 
proceed to Tromsé to cooperate in the fresh 
phase of the Spitzbergen expedition for the 
measurement of the terrestrial meridian. It is 
expected that by the end of June next she will 
be able to return to Troms6 and take on board 
Vice Admiral Makaroff, who is to direct the 
projected Arctic expedition. In the course of 
this expedition she will coast round Novaya 
Zemlya in order to determine precisely the out- 
lines of that island. The Yermak will next in- 
spect the state of the ice on the channel leading 
to the Yenisei River, in order to ascertain the 
correctness of the widely held theory that the 
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passage to the Siberian rivers to the north of 
Novaya Zemlya is better than that by the Yugor 
Strait. Lieutenant Isliamoff, the astronomer, 
M. Weber, the geologist, and M. Vukuloff, © 
the chemist, will take part in the Arctic expe- 
dition. 


UNIVERSITY AND EDUCATIONAL NEWS. 

Mr. ANDREW CARNEGIE has transferred $10, - 
000,000 to trustees for university education in 
Scotland. The trustees include Lord Rosebery, 
Lord Kelvin, Mr. John Morley and other emi- 
nent Scottish citizens. It is expressly stated in 
the deed of gift that the fund is intended 
to improve and extend the opportunities for 
scientific research in the universities of Scotland 
and to facilitate attendance by paying the fees 
of students ; and it is understood that the in- 
come will be divided equally between these 
two objects. The departments to be strength- 
ened are science, medicine, modern languages, 
English literature and history. 

In view of Mr. Carnegie’s great gift for Scot- 
tish universities, the following statistics regard- 
ing attendance and fees, published in a British 
parliamentary paper, are of interest. It will 
be noted that one-half of the income of the 
fund would pay all fees. The summer sessions, 
attended by 431 students, are not included. 


Winter Session, 1899-1900. 


| Men. | Women. Total. Fees. 
St. Andrews... 264) 114 | 378 | £2,934 46 
Glasgow .......0++ 1,604; 329 | 1,933) 13,597 10 0 
Aberdeen .......... 661 | 107 | 768 | 5,169 136 
Edinburgh.. 242 | 250 | 2,677 | 19,889 18:7 
| i} 
Mo Galle sseeceseneeees | 4,956 | 800 | 5,756 £41,591 67 


THE University of Glasgow has received sub- 
scriptions amounting to £38,000 toward an in- 
creased endowment. This sum includes an 
anonymous gift of £5,000 for the department 
of physiology. Among the donors of subserip- 
tions of £1,000 are Lord Kelvin, Lord Rosebery 
and Mr. J. S. Kennedy, of New York. 

COLUMBIA. UNIVERSITY has received an 
anonymous gift of $20,000, of which $10,000 is 
for the purchase of books, $5,000 for a historical 
reading room and $5,000 for general purposes. 
Barnard College has received $1,500 for fitting 
up the zoological laboratory. Teachers Col- 
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lege has received an endowment for three 
fellowships of the annual value of $500 from 
Mr. John D. Rockefeller, and one from Mr: John 
Crosby Brown. These fellowships are to per- 
mit southern teachers to carry on advanced 
work. 

Mrs. Partie D. ArmMouR and Mr. J. Ogden 
Armour have added $250,000 to the $1,000,000 
recently given by them to the Armour Insti- 
tute, Chicago. A building for the Armour 
Memorial School of Engineering will be 
erected at once. 

Carson-NEWMAN COLLEGE, a Baptist insti- 
tution, of Tennessee, has collected an endow- 
ment fund of $60,000, of which Mr. J. D. Rocke- 
feller gave $45,000. 


A BUILDING for the scientific department of 
the U. S. Grant University, at Chattanooga, 
Tennessee, will be erected at a cost of $23,000. 
Of this sum the Hon. W. M. Banefield has 
given $5,000. 

ELABORATE ceremonies are this week in 
progress at Glasgow in connection with the 
ninth jubilee of the university. Among the 
events of special scientific interest are an ad- 
dress by Lord Kelvin on James Watt, who 
carried on his work at the old college, and an 
address by Professor John Young on William 
Hunter. The new botanical laboratories were 
to have been opened by Sir Joseph Hooker on 
the 18th. Delegates have been sent from the 
English universities and societies and from a 
number of American and foreign institutions. 


AT the annual commencement exercises of 
the University of Colorado, held in Boulder, 
Colo., June 6, 1901, seventy-four degrees were 
conferred as follows: 11 3B.A.,17 B.Ph., 14 
B.S., 1 B.L., 4 M.A., 2 M.S., 8 M.D., 12 
LL.B., 2 B.S. (C.E.), 3 B.S. (B.E.). 


THE School of Pedagogy, of the New York 
University, has been reorganized. The Chan- 
cellor of University, Dr. H. M. McCracken, 
will act for the present as dean. Dr. J. P. 
Gordy, professor of education in the Ohio State 
University, has been called to the chair of the 
history of education and Dr. Robert Mac- 
Dougall, of Harvard University, to the chair of 
experimental psychology. A number of pro- 
fessors of the University have been added to the 
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faculty of the School of Pedagogy, including 
Professors J. J. Stevenson (natural history), D. 
W. Herring (physics), Morris Loeb (chemistry) 
and C. L. Bristol (biology). 

Mr. M. N. FENNEMAN has been appointed 
professor of geology in the University of 
Colorado. He will begin his work in January 
next, at which time he will receive the Ph.D. 
degree from the University of Chicago. 


Av Harvard University, J. G. Love has been 
promoted to an assistant professorship of mathe- 
matics, and Albert Sauveur to an assistant pro- 
fessorship of metallurgy. 


Dr. W. R. SroKxes, city bacteriologist at 
Baltimore, has been elected professor of path- 
ology in the College of Physiciaus and Surgeons 
of that city. : 

Dr. Francis H. Snow has resigned the 
chancellorship of the University of Kansas, but 
will retain the chair of natural history. 


S. Gist GEE, professor of natural science of 
the Columbia (S. C.) Female College, has ac- 
cepted a position in the Chinese University at 
Soochow. 

Mr. Harotp B. HARTLeEy has been elected 
to a science fellowship at Balliol College, Ox- 
ford. 


M. D&JERINE has been appointed professor of 
the history of medicine in the University of 
Paris. There is some complaint because this 
chair is used as a stepping stone to other pro- 
fessorships. Itis said that M. Déjerine will soon 
be transferred to a chair of nervous pathology 
and will be succeeded by M. Ballet who has 
undertaken to devote himself permanently to 
the history of medicine. 

Dr. WILHELM SALOMON, associate professor 
of mineralogy at the University of Heidelberg, 
has been appointed director of the Institute of 
Paleontology and Stratigraphy and his title has 
been changed to associate professor of paleon- 
tology and stratigraphy. Dr. VY. Hepperger 
has been promoted to a full professorship in 
astronomy in the University at Vienna. Dr. 
Wolf Miller has qualified as docent in chemis- 
try in the University at Freiburg, i. B.; Dr. 
Jordis, in inorganic chemistry in the University 
at Erlangen, and Dr. Kallmann, in electricity 
in the Technical Institute at Berlin. 
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THE AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE. 

A NATIONAL association for the advance- 
ment of science occupies at the beginning 
of the twentieth century a dominant posi- 
tion. The greatest achievement of the nine- 
teenth century was the progress of science; 
its most definite tendency was towards the 
voluntary organization of individuals for 
The 
advance of science, the movement that is of 
the greatest importance for civilization, re- 


the accomplishment of certain ends. 


quires for its guidance the strongest associ- 
ation of individuals. Such an association 
will certainly arise, and will develop from 
existing institutions. 

The organization of science in America 
has progressed parallel to the advance of 
science. Local societies concerned with the 
-whole field of knowledge, and especially 
with its utilitarian aspects, were first es- 
tablished in Philadelphia, in Boston and in 
other cities. These societies were modeled 
on the similar institutions of Europe; the 
Philosophical Society of Philadelphia fol- 
lowing the Royal Society of London, and the 
Academy of Arts and Sciences of Boston, 
‘the Paris Academy of Sciences. As centers 


of scientific activity increased in number, 
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as the postoffice and railways developed, 
as general scientific journals were estab- 
lished— The American Journal of Science began 
publication in 1818—the need of a national 
organization was felt, and here again the 
older nations had established the precedent. 
The meetings of German scientific men and 
physicians began in 1828, and the British 
Association for the Advancement of Science 
was established in 1831. 
of American Geologists and Naturalists 


An Association 


was organized in 1840, and became the 
American Association for the Advancement 
of Science in 1848. 

Fifty years ago the sciences were compar- 
atively undifferentiated. Special societies 
and special journals were not required. It 
was possible for students of science and 
friends of science to meet together and take 
acommon and intelligent interest in the 
scientific progress of the day. Somewhat 
later, however, the need became apparent 
for a more select national society. The local 
academies in the European capitals had be- 
come national institutions ina way that was 
not possible for the similar societies in the 
United States, owing to the lack of central- 
ization. Our National Academy of Sciences 
was organized in 1863 with a membership 
at first limited to fifty, and still under one 
hundred. The Academy was intended to 
be the adviser of the Government in scien- 
tific matters, and has to a certain extent 
fulfilled this function. At first, when there 
were but few scientific men in the United 
States and their interests were more or less 
common, the National Academy was an or- 
But 
it has scarcely adjusted itself to the growth 


ganization fitted to its environment. 
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and specialization in science of the past 
twenty-five years. 

The organization of science that was ad- 
equate for the third quarter of the century 
did not suffice for the fourth quarter. About 
twenty-five years ago it became necessary 
to meet the specialization becoming inevita- 
ble for scientificadvance. Special societies 
The 
American Society of Naturalists, organized 
in 1883, and the American Naturalist, estab- 
lished in 1867, covered a limited, but still 
wide, field. Scrence, a weekly journal, was 
established in 1883 to keep the sciences in 
touch with each otherand men of science in 
The Amer- 
ican Chemical Society was organized in 
1876, The American Ornithologists’ Union 
in 1883, The Geological Society of America 
and the present American Mathematical 


and special journals were organized. 


touch with the general public. 


Society in 1888, and there are now national 
societies for almost every science. Special 
journals were established during the same 
period—The Bulletin of the Torrey Botanical 
Club (1870), The Botanical Gazette (1876), 
The American Journal of Mathematics (1878), 
The American Chemical Journal (1887), The 
American Journal of Morphology (1887), The 
American Journal of Psychology (1887), The 
American Geologist (1888), The National Geo- 
graphic Magazine (1888), The American An- 
thropologist (1888) and so on, in increasing 
numbers, to the present time. A similar 
movement toward specialization is evident 
in the development of elective courses in 
our colleges, of advanced work in our uni- 
versities, and in many other directions. 
The American Association for the Ad- 
vancement of Science did not fail to adjust 
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its organization to the growth and differen- 
tiation of science. In 1875 a formal division 
was made into two sections, one for the ex- 
act and one for the natural sciences, and in 
1882 nine sections were established. At 
this time, when the Association had fitted 
itself to existing conditions, it enjoyed a 
most prosperous period in its history, the 
meetings being large and fruitful. Thus 
the attendance at Boston in 1880 was 997 ; 
at Montreal in 1882 it was 937, and at 
Philadelphia in 1884 it was 1261. But 
with the organization and growth of the 
special societies and journals referred to 
above, the Association did not maintain its 
commanding position. The American So- 
ciety of Naturalists, with a more compact 
membership, chose midwinter as its time 
of meeting, and other societies became af- 
filiated with it. 
sisting of groups of experts, appealed to the 


The special societies, con- 


loyalty of their members more directly than 
did the larger and more amorphous Associa- 
tion. There was lack of sympathy between 
The 


attendance at the meetings became smaller, 


these societies and the Association. 


and the total membership decreased. Many 
eminent men of science and many younger 
workers were not regularly in attendance 
at the meetings and were perhaps not 
The 
programs of the sections became. hetero- 


even members of the Association. 


geneous and sometimes did not reach a 
very high standard. The amateur and 
picnic elements were rather prominent, 
while at the same time they were medi- 
ocre. Many men of science regarded the 
Association as a survival that had outlived 


its usefulness. 
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But to-day no one acquainted with the 
most recent work of the Association will 
deny that it has entered on a new period of 
its history. This began with a change of 
attitude toward the special societies, re- 
There 
was much opposition to the plan of letting 


placing rivalry with cooperation. 


the American Chemical Society meet in af- 
filiation with the Association, but when this 
was accomplished chemistry at once became 
its strongest section. So it has been in 
other cases, where special societies have 
At 


the recent New York meeting there were 


met in affiliation with the Association. 


sixteen such societies, including practically 
all national societies that hold summer 
meetings. Other improvements in the or- 
ganization of the Association have been ef- 
fected. The council has been strengthened 
and made a truly legislative and executive 
body. The permanent funds have been in- 
creased, and appropriations for research 
have been granted to committees. Care 
has been exercised in the election of fel- 
lows, and in the admission of titles to the 
programs. This Journal is sent free of 
charge to all members, thus increasing and 
consolidating interest in the Association and 
in the advancement of science, giving even 
those unable to attend the annual meetings 
an adequate return for membership, and 
tending to unite all men of science and 
those interested in science in the Associa- 
tion and in the ends that it represents. 
The last three meetings, held at Boston, 
Columbus and New York, were all excel- 
lent, representing different types adjusted 
to the occasion and place. The meeting at 


Denver this year will be equally typical and 
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equally successful. The membership of the 
Association is now larger than it ever was 
before, over eight hundred new members 
having been elected within the past year. 
There is every reason for satisfaction at 
the present condition and outlook of the 
Association. But this does not mean that 
we need not be on the alert to increase its 
usefulness under the circumstances con- 
fronting us at the beginning of the twentieth 
century. Evolution occurs by natural se- 
lection, but with boundless waste, regard- 
less of time and careless of the individual. 
Human development must henceforth be 
It is 
the object of this article to make some def- 


guided by forethought and reason. 


inite suggestions regarding the organization 
of science in America under the auspices of 
the Association. They have been carefully 
considered by some of those most interested 
‘in the Association and, though they may 
not meet with universal approval, they are 
thought to be worth careful consideration. 

The objects of the Association are said in 
its constitution to be ‘‘by periodical and 
migratory meetings, to promote intercourse 
between those who are cultivating science 
in different parts of America, to give a 
stronger and more general impulse and 
more systematic direction to scientific 
research, and to procure for the labors of 
scientific men, increased facilities and a 
wider usefulness.’? This statement may 
be somewhat systematized and amplified. 
The legitimate objects of the Association 
may be said to be (1) the presentation and 
discussion of research work in the differ- 
ent sciences and the publication of such 
(2) The of re- 


research. promotion 
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search by grants of money and by provid- 
(8) The 
encouragement of addresses, reports and 


ing the means for cooperation. 


publications on the progress of different 
departments of science, sometimes of value 
to the specialist, but more especially im- 
portant in keeping the sciences in touch 
with each other. Joint meetings, discus- 
sions and publications should be arranged 
on subjects common to different sciences, 
relating the pure and applied sciences or 
concerned with scienceas a whole. (4) The 
presentation of such addresses, reports, dis- 
cussions and publications in a form that 
will so far as possible keep the general pub- 
lic informed on the advances of science, in- 
terest them in the opportunities of scientific 
work and its needs, and impress on them 
the dignity and supreme importance of 
Here should be included what- 
ever will secure recruits to scientific work- 


science. 


ers and the money and support that scien- 


(5) 


opportunity for men of science in different 


tific work requires. Offering an 
departments to become acquainted person- 
ally and by publication, and encourag- 
ing sympathy and loyalty to their com- 
mon interests, and performing, so far as 
possible, the same function for scientific 
(6) The 
guidance of scientific organization in Amer- 


men and the intelligent public. 


ica, which includes the coordination, estab- 
lishment and arrangement for the meet- 
ings, ete., of special scientific societies ; 
the publication and circulation of scientific 
books and journals; the place of science in 
education and all external means for the 
advancement and diffusion of science; the 
direction of public opinion and legislation 


JUNE 21, 1901.] 


on science, more especially when connected 
with the national government, and the dif- 
ferent states and municipalities; the pro- 
motion of conditions required by science 
and of reforms recommended by science— 
in general, whatever will promote the ad- 
vancement, diffusion and usefulness of 
science. 

1. The first of these functions has in large 
measure been assumed by the special so- 
cieties and journals, and this is in accord- 
ance with necessary conditions. Special re- 
search must be presented before, and dis- 
cussed by, small groups of experts and must 
be published in journals that are of interest 
only to specialists. The special societies 
have compact organizations; they are most 
competent to select their membership, to 
arrange their programs and to conduct their 
publications. It seems inevitable that the 
Association must relinquish its function of 
providing sections for the presentation of 
special papers, except in therare case that a 
special society does not exist and may be 
formed by the aid of the Association. In 
a joint meeting of a special society and 
the corresponding section all the valuable 
papers will be presented both before the so- 
ciety and the section, and only such papers 
will be presented to the section alone as the 
society will not admit. There is, however, 
no reason why the present general organ- 
ization should not be maintained, and the 
papers read before the affiliated societies be 
made part of the proceedings of the Asso- 
ciation. The Association may, however, 
render important assistance to the special 
societies in the ways indicated below. 

2. The promotion of research by grants 
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of money and by providing the means for 
cooperation is a function that should be 
undertaken both by the special societies and 
by the general Association. The latter is, 
as a matter of fact, more likely to secure 
funds for this purpose by bequests and 
gifts, owing to its national character, its 
long history and its permanence. It can to 
special advantage further researches in 
which more than one science is concerned 
and in which independent: societies might 
Efforts should be made 


to increase the number of patrons of the 


fail to cooperate. 


Association and to secure bequests and 
gifts, in order that the American Associa- 
tion may not be behind the British and 
French Associations, which appropriate an- 
nually $5,000 or more for the direct en- 
couragement of research. Invested funds 
yielding an income for this purpose would 
add greatly to the stability, influence and 
usefulness of the Association, and to the in- 
terest of the meetings at which the grants 
are made and the reports of the work ac- 
complished are presented. 

3. The special societies may with advan- 
tage present addresses and reports on the 
progress of a science, and, when the socie- 
ties meet at the same time and place, their 
value is increased by the opportunity af- 
forded for a larger group to be present. In 
this direction the Association has, however, 
an important work. The address of the 
president, the most eminent man of science 
in America who has not yet held this office, 
should be an event of national importance. 
It should be worth publication, and should 
be published in full in all the important 
daily newspapers, as actually happens in 
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England in the case of the president of the 
The addresses of the 
vice-presidents should be as nearly as may 


British Association. 


be of the same importance and interest. 
These should not be addresses such as are 
presented before the special societies, but 
should be intelligible and interesting to all 
men of science and to the great mass of men 
and women who have had a college educa- 
tion or an equivalent training in affairs. 
The afternoons through the week might 
with advantage begin with these addresses, 
not more than two being given simultane- 
ously, and these might be followed with 
reports or discussions of problems of general 
interest. The sectional committees and the 
council should pay special attention well in 
advance to the arrangement of a program. 
Care should be taken, if necessary by invi- 
tation to those not members of the Associ- 
ation, to secure the adequate presentation 
of subjects in which the Association needs 
strengthening. Thus applied science should 
be given more prominence than hitherto, 
Those eminent in public life, in educational 
work and the like, and distinguished foreign 
men of science, might be invited to address 
the Association or to take part in its discus- 
sions. Fundsshould be available to defray 
at least the traveling expenses of such in- 
vited guests. 

4. The addresses, reports and discus- 
sions should, in part at least, be of such in- 
terest as to attract the general public, se- 
curing a large local attendance and being 
reported widely by the press. It is not pos- 
sible, least of all in a democratic country, 
for science to isolate itself from common 


life. There must be special research that 
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can be appreciated only by the expert, but 
as quickly as possible the progress of sci- 
ence should be made a part of the world’s 
The Amer- 
ican Association should be one of the chief 


common stock of knowledge. 


factors in the diffusion of science, and its 
annual meetings should be looked forward 
to by the general public as the occasion 
when for its benefit the year’s progress in 
science and the contemporary state of sci- 
ence are exhibited in their outlines and in 
correct perspective. The meetings should 
typify the dignity and weight of science, so 
as to impress these on the minds of all. 
The sympathy and support of all the people 
Only 
so can recruits for scientific work be se- 


are absolutely essential for science. 


cured; only so can endowments and ma- 
terial support be obtained ; only so can 
scientific work under the government be 
placed on a secure and permanent basis. 
We have in these needs not only the justi- 
fication, but the absolute necessity of an 
Association with a large membership—it 
should be at least ten thousand—drawn 
from the intelligent people of the whole 
country. 

5. The social intercourse and personal 
contact of scientific societies and meetings 
are among their most important functions. 
Men in isolation become selfish and incom- 
petent. Evena great genius does not work 
in solitude, and certainly the ordinary man 
requires the interest and enthusiasm that is 
only evoked in the give and take of per- 
Eat- 
ing together, drinking together, smoking to- 


sonal acquaintance and conversation. 


gether, may have physiological drawbacks, 
but the psychological stimulus has war- 


JUNE 21, 1901.] 


ranted the origin and survival of these prac- 
tices. Those studying similar problems, and 
those working in diverse directions; the uni- 
versity professor, the school teacher and the 
government officer ; those who call their sci- 
ence pure and those who seek to make it use- 
ful; the beginners and the old benchers, all 
should be thrown together, ready to learn 
Each should 
be prepared to profit much, and if need be 


and help, to agree and differ. 


to sacrifice a little for the common good. 
The meetings of the Association do, of neces- 
sity, accomplish a great deal in bringing 
men together, but perhaps not all that could 
be desired. The cultivation of personal ac- 
quaintance between professional men of 
science and the amateur and outsider is also 
important, but more difficult to manage. 
The social features of the British Associa- 
tion seem to be more successful than our 
own. A thousand or more of the leading 
citizens of the place become temporary 
members for each meeting, and freely offer 
The 
social conditions are, of course, different in 


entertainments of one sort or another. 


America, but it seems that the entertain- 
ments and excursions might be made more 
pleasant and profitable in the future. 

6. Of all the important functions of a 
national scientific association, the most es- 
sential is the general organization of sci- 
ence. The science of the country absolutely 
requires a central legislative body. Such 
bodies exist in other nations, having vary- 
ing degrees of usefulness, and there is more 
need of an active and efficient representa- 
tion of scientific interests in the United 
States than in any other country. London, 
Paris and the other European capitals, with 
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their societies, clubs, ete., bring together 
all the scientific men of the country, 
whereas here they are widely scattered, 
and will become still more so as the Hast 
Washing- 
ton will doubtless be our chief center for 


loses its intellectual precedence. 


scientific research, but under our system of 
State governments and with our privately 
endowed institutions, it is not likely that it 
will occupy the position of European cap- 
itals. The great development of scientific 
work under the national government, the 
numerous smaller centers under the State 
governments at their capitals and univer- 
sities, the municipalities with their increas- 
ing tendency to support museums, libraries, 
etc., and to undertake functions requiring 
scientific experts, the great incorporated 
universities developing special research, the 
applications of science in industries, trans- 
portation, etc.—all these represent an ex- 
traordinary activity, and, at the same time, 
a dispersion of tendencies and interests that 
require here more than in any country 
some unifying and centralizing organiza- 
tion. The functions of such a body are 
only limited by its efficiency. Our govern- 
ment recognizes a division into executive, 
legislative and judicial functions, but does 
not recognize the coordinate importance of 
expert opinion. As the judicatory inter- 
prets the laws made by the legislature, so 
the legislature requires impartial advice and 
scientific knowledge as the basis of its en- 
actments. 

The question now arises as to what body 
or bodies should perform the functions thus 
outlined. In the first place, it is evident 
that we need numerous and partly inde- 
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pendentinstitutions. Hach university, mu- 
seum, survey, observatory, botanical garden, 
laboratory and the like is a unit, requiring 
Each city should 


have a local academy, or alliance of socie- 


its special organization. 


ties, which in its field should perform most 
of the functions that we have been consider- 
ing. Similar academies, or groups of so- 
cieties, are needed for a State or region. 
National societies are required for each 
But what should be the national 


organization that will bring all the local 


science. 


and special societies together, and accom- 
plish for the nation and for science as a 
whole what these institutions and societies 
do for a locality or a single science? We 
have at present the National Academy of 
Sciences and the American Association for 
the Advancement of Science, both of which 
have toa certain extent filled these require- 
ments, but only in a partial and imperfect 
way. The Academy is legally the adviser 
of the government, the Association has 
brought into its organization a majority of 
the scientific men and many of the scientific 
societies of the country ; but it seems prob- 
able that neither a small self-perpetuating 
body of eminent men nor a plebiscite of all 
scientific men will perform the duties re- 
quired. Representative government, in 
spite of its partial failures, is the kind of 
government under which we should live 
We find this most nearly 
embodied in the council of the American 


and must live. 
Association. This council might be made 
the representative body for science in Amer- 
ica. 

If it be asked what the American Asso- 
ciation and its council should do to assume 
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the position assigned to them, the reply 
may fortunately be made: Let them con- 
tinue the work that they have already 
begun.. The whole matter is one of atti- 
tude and spirit, rather than of constitution 
and by-laws. Let all scientific men be fel- 
lows of the Association, make the members. 
representative of the intelligence of the _ 
country, unite all scientific societies and 
institutions in the organization of the As- 
sociation, make the meetings important and 
interesting, let the council assume and de- 
serve authority. 

While the position of the Association 
must depend chiefly on natural fitness and 
development and on the spirit and charac- 
ter of its members, there are certain changes 
in organization that deserve consideration. 
We shall suggest some modifications which 
appear to be either desirable at present or 
objects to be kept in view. 

Affiliated societies should be represented 
on the council, and all scientific societies, 
whether national or local, should be affili- 
ated with the Association. The number of 
representatives allowed from each society 
should be proportional to the number of 
members of the society among the fellows 
of the Association. For example, each in- 
stitution having ten fellows might be al- 
lowed a representative and an additional 
representative for each additional twenty- 
five fellows. This plan includes the repre- 
sentation of local academies, universities, 
government departments, etc., on the coun- 
cil, but might begin with the societies. 
meeting with the Association, in accordance. 
with an amendment to the constitution 


now pending. It might be well for the 
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council to elect each year three additional 
members to serve for a term of three years. 
Those so elected would probably be among 
the most efficient members of the council. 
The council would thus be considerably en- 
larged, but its authority would be greatly 
increased. It is of course understood that 
the real work of legislative bodies is done by 
committees, and the committees of the coun- 
cil should be organized with special care. 

The executive officer of the Association 
is the permanent secretary, and his influ- 
He should 
either be paid a reasonable salary, say $5,- 
000, and devote his whole time to the As- 
sociation and the organization of science in 


ence should be very great. 


America, or should be, as our present sec- 
retary, a man of unusual executive ability, 
having under him one or two assistant sec- 
retaries who should devote themselves to 
the work. The secretaries of the sections 
should be among the most efficient mem- 
bers of the sections, and should be elected 
for a term of three years and reeligible. 

The meetings should be more thoroughly 
organized in advance, more authority being 
vested in the permanent secretary and 
council. As suggested above, public lec- 
tures and discussions on the important ad- 
vances and current problems of general in- 
terest should be arranged. For example, 
this year there should be reports on the re- 
lation of mosquitoes to disease, on the new- 
ly established Bureau of Standards, on the 
conduct of a national observatory, on the 
natural history and resources of the West 
Indies and the Philippines, and, in view of 
the place of meeting, on mining and irriga- 
tion. 
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The time of meeting has always interfered 
with success. Men of science will not and 
and can not come together at midsummer. 
If a week can be set aside at the beginning 
of the year, it is probable that the scientific 
character and weight of the meetings will 
be greatly forwarded. The importance of 
obtaining a convocation week in midwinter 
has been emphasized in a recent editorial 
(April 26, 1901), and we are now able to 
report that, of the fourteen universities com- 
prising the Association of American Uni- 


- versities, all but two either already have no 


exercises at the time or have altered their 
calendars in the direction of setting aside the 
week in which New Year’s Day falls for the 
meetings of scientific and learned societies. 
It might, however, be well to have, say once 
in three years, a summer meeting in which 
the social and excursion elements should 
be emphasized. It must be remembered 
that the National Educational Association 
can bring together 10,000 members in this 
way. Or perhaps, it will be found with ex- 
perience that the winter meeting isso advan- 
tageous that the summer meetings can be 
omitted altogether. Meanwhile there might 
be suggested a special meeting at Chicago 
next year at Christmas time in conjunction 
with the Naturalists and affiliated societies, 
the usual meeting at Pittsburg in midsum- 
mer, and a meeting of unusual importance 
at Washington at the end of the year. 


A KINETIC THEORY OF EVOLUTION.* 
In 18957 the opinion was expressed that 
the differentiation existing in certain fami- 
* Read. before the Biological Society of Washing- 


ton, May 4, 1901. 
} Proc. U. S. Nat. Museum, 1895, 18 : 64. 
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lies of Chilopoda represents the results of 
variation accumulated without the inter- 
ference of natural selection. In the next 
year* the same proposition was applied to 
the class Diplopoda, and studies in other 
groups, such as the termites, fungi, hepati- 
cz, mosses, ferns and flowering plants 
have led to the belief that there is little 
ground for the supposed stability of organic 
form and structure which furnished the 
basis of the doctrine of the separate creation 
of species, and which still figures as an im- 
portant postulate in theories of evolution 
through natural selection. The Diplopoda 
are one of the many classes of animals and 
plants in which ecologic relations are essen- 
tially different from those of the mammals, 
birds, and other highly specialized groups 
upon which evolutionary studies have 
largely been based. Among the Diplopoda 
are to be found very few of the adaptations 
sO numerous among the true insects ; Dip- 
lopoda do not eat each other, and are not 
eaten by other animals ;} their food require- 
ments are not specialized, and decaying veg- 
etable matter is generally abundant far in 
excess of their needs. There is seldom a 
suggestion of a struggle for existence or of 
other conditions indicating an active prin- 
ciple of selection. At the same time there 
is no lack of morphological differences, and 
while the present or past absence of select- 
ive influence in any particular character 
cannot, of course, be demonstrated, the phy- 
logenetic, biologic and ecologic unity of 
the group, when contrasted with its struc- 
tural and evolutionary diversity, seems to 
justify the opinion that in this class, at 
least, evolution is a kinetic phenomenon 
or active process of organic change, instead 
of the result of a passive subjection to ex- 
ternal interference in otherwise stable con- 
ditions. 
* American Naturalist, 1896, 30 : 682. 


{+ Sciencr, N. S., Vol. XII., October 5, 1900, p. 
518. 
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EVOLUTION BY INTEGRATION. 

Examples of groups of characters which 
it seems impossible to look upon as of select- 
ive origin have been noticed in another 
place.* Moreover, it is scarcely necessary to 
detail particular instances, since for a propo- 
sition partaking of the nature of a general 
law every biologist should find ample sup- 
porting evidence inside the field of his own 
specialty. Kinetic evolution is, indeed, 
nothing new, and requires for its formal 
recognition little beyond the most obvious 
facts of natural history; doubtless it would 
have been appreciated and accepted years 
ago had not makers of static theories pro- 
tected themselves against so simple an in- 
ference by inventing the so-called principle 
of panmixia, under which it is argued that 
spontaneous progressive change is impos- 
sible in a large group of individuals, because 
fortuitous variations occurring simultane- 
ously in all directions are brought back to 
a stable average by intercrossing. 

In reality, however, this proposition is 
worthy of little of the deference due toa 
mathematical axiom ; biologically it rests 
on unproved and apparently unprovable 
assumptions. We have by no means ascer- 
tained that the individuals of a species tend 
to vary equally in. all directions with re- 
spect to all their characters ; on the con- 
trary, some variations are much more com- 
mon than others. We have not ascertained 
that the crossing of individuals showing 
different variations always results in aver- 
age offspring ; we know instead that the 
next generation often exceeds both its par- 
ents in the accentuation of some new char- 
acteristic. In its logical development pan- 
mixia, if true, would constitute a demon- 
stration that individual variation acting 
through heredity cannot contribute to the 
evolutionary progress of a species ; it is as 

*¢The Diplopod Family Oxydesmidae,’ a paper 


prepared for the Proceedings of the U. S. National 
Museum. 
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though individual influence were a wave 
raised by a pebble, and not a permanent 
elevation of level. Individual differences 
could in this view affect the evolution of 
species only when interbreeding is prevented 
by some form of isolation, a supposition 
which has received apparent support from 
the finding of many distinct species in small 
islands or other circumscribed localities. 
That isolation tends to the rapid differentia- 
tion of specific types affords, however, no 
proof that progressive change is due to isola- 
tion, geographical or selectional. That a 
certain peculiarity is manifest in all the in- 
dividuals of an insular or strictly cireum- 
scribed species may mean, not that all the 
individuals are descended from a single 
peculiar ancestor, but that the change tend- 
encies which have originated in this local- 
ity have been confined to it, and have not 
been able to propagate themselves beyond 
the natural barriers.* In the absence of 
such limits specific differentiation might not 
have taken place, but evolutionary progress 
might have been greater by reason of access 
to more varied developmental tendencies. 
Specific differentiation thus affords but 
little indication of the rate or nature of 
evolutionary progress, which often appears 
not to be the result of isolation at all, but 
rather of the aggregation and integration 
of individual variations welcome to the or- 
ganic constitution. In this aspect of the 
subject isolation may be viewed as the ab- 
sence, rather than as the result, of selection. 


* The stability or fixity of type which has been as- 
cribed to small segregations of plants and animals is 
only relative, even under careful artifical selection, 
and from the standpoint of biological history is to be 
interpreted as uniformity rather than as permanence. 
Among the molluscs, which have been supposed to 
furnish examples of great permanence, very diverse 
animals are now known to inhabit shells of extreme 
similarity. Evidently the external skeleton is not an 
adequate index of evolutionary status: in some 
families variation seems to have principally affected 
the shells, in others the softer parts. 
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Species, which have been thought to sup- 
port the opinion that selection brings about 
evolution by inducing various degrees and 
kinds of isolation, can often be much more 
rationally interpreted as instances of the 
manifestation of spontaneous developmental 
tendencies. Groups like the Diplopoda il- 
lustrate the infinity of combinations of char-= 
acters possible without the assistance of 
any of the influences commonly invoked to 
explain the specializations of the more 
adaptive organisms, and thus permit us to 
realize that evolution is one of the causes, 
instead of a result, of biological isolation, 
the effects of which are probably limited to 
specific differentiation. 

To have confidence in organic evolution 
accomplished by selection and isolation in 
the presence of an efficient panmixia would 
require at least double the credulity needed 
to equip the earth from the original pairs 
of the Garden of Eden or of Noah’s Ark, 
since the ancient accounts provided two 
parents for each species while the modern 
begins with one, the offspring of which 
must be placed under such conditions that 
they are prevented from mixing with the 
parental type, either by means of geo- 
graphical separation or through cirecum- 
stances which give the variety immediate 
and exclusive advantage over the older 
forms. The only alternative would involve 
the origin of species from sports so ex- 
tremely divergent that their offspring would 
remain distinct after considerable dilution 
with the parent form. The maintenance 
of such differences through the prepotency 
of new types, in accordance with the 
kinetic view, could not, of course, be in- 
voked under theories accepting panmixia. 

Moreover, it should not be forgotten that 
all segregations of small numbers of in- 
dividuals involve the necessity of close 
breeding, which has been found in domesti- 
cated animals and plants to lead in many 
instances directly toward abnormal and 
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even pathological characteristics, and which 
is also commonly recognized as weakening 
vitality and vegetative strength. Thus 
many high-bred varieties of plants are 
nearly or quite seedless, while in others the 
germinating power of the seed is very low, 
facts that afford a strong indication that 
general evolutionary progress has not been 
greatly favored by segregation. 

Although the breeding of domestic ani- 
mals and plants has generally been di- 
rected toward the accentuation of some one 
feature or limited group of characteristics 
desirable for economic reasons, it should be 
remembered that, in nature, evolutionary 
progress must carry with it improvement 
in total organic efficiency, which in turn 
depends upon almost an infinity of mor- 
phological and physiological coordinations, 
the perfection of which would be assisted 
rather than hindered by the access to a great 
variety of evolutionary tendencies or sug- 
gestions. 

From the evolutionary standpoint a spe- 
cies is not a definition or a complex of char- 
acters, more or less important, but a group 
of organic individuals which stand in a 
definite biological relation of reproductive 
accessibility. Species do not arise and are 
not separated in nature primarily by the 
degree or amount of difference which may 
exist between individuals ; in some groups 
species contain greater diversities than ap- 
pear elsewhere between genera, families or 
orders. Interbreeding prevents the subdi- 
vision of species, but at the same time con- 
duces to variety instead of maintaining 
stability. Species become distinct in na- 
ture not only when the component individ- 
uals are separated by geographical or other 
forms of isolation, but accumulated varia- 
tions may themselves bring about isolation 
when evolutionary tendencies become so 
divergent that further coordination is diffi- 
cult, and interbreeding ceases. Evolution 
is thus a process of integration rather than 
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of segregation, and organic progress, like 
intellectual and social advancement, is not 
an individual phenomenon, but the accu- 
mulated result of individual contributions 
which are not lost, but saved, by inter- 
breeding or communication to others. Iso- 
lation permits the accentuation of individ- 
ual peculiarities, but does not on that 
account conduce to intellectual or social 
development; selection may encourage spe- 
cialization, but it often limits the field of 
subsequent changes and adaptations neces- 
sary for the perpetuation and continued 
welfare of the species. 

The various forms of selection and isola- 
tion represent, as it were, the outside of 
evolution, the points at which it is affected 
by external accidents. Organic develop- 
ment is not, however, a passive, but an in- 
tensely active process; selection and isola- 
tion have not caused evolution, but are 
among the conditions under which it some- 
times proceeds. 

The crossing of geographically distinct 
species often results, not merely in the 
production of intermediate forms, but in 
new types having characters not repre- 
sented in either of the parents, and since 
the same result often follows the crossing 
of divergent forms of the same species, we 
have a further reason for believing that 
progressive change is not dependent upon, 
but may even be impeded by, selection and 
isolation, and that interbreeding rather than 
segregation is favorable to evolutionary 
progress. Static theories have thus re- 
versed the true functions and effects of 
panmixia and isolation. 


DARWINISM AS A STATIC THEORY. 
Phylogeny and ecology were combined by 
Darwin as different sides of the same phe- 
nomenon, and environment was held at 
once to cause variation and to produce in- 
definitely extensive changes by means of it 
—a theory here described as static because 
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it predicates the normal stability of organic 
series. * 

The configuration of a valley may de- 
termine the banks of a river which flows 
through it, but the valley does not cause 


* ‘* But let the external conditions of a country alter 
* * * the original inhabitants must cease to be as 
perfectly adapted to the changed conditions as they 
were originally * * * such changes of external con- 
ditions would, from their acting on the reproductive 
system, probably cause the organization of those beings 
which are most affected to become, as under domesti- 
cation, plastic. Now, can it be doubted, from the 
struggle each individual has to obtain subsistence, 
that any minute variation in structure, habits or in- 
stincts, adapting that individual better to the new 
conditions, would tell upon its vigor and health ?.* * * 
Each new variety or species, when formed, will gener- 
ally take the place of, and thus exterminate, its less 
well fitted parent. ‘This I believe to be the origin of 
the classification and affinities of organic beings at all 
times ; for organic beings always seem to branch and 
sub-branch like the limbs of a tree from a common 
trunk, the flourishing and diverging twigs destroying 
the less vigorous, the dead and lost branches rudely 
representing extinct genera and families.’ 

Quite as definitely did Wallace state the same 
proposition in controverting the somewhat more nar- 
towly static idea that the variations of species are 
limited, as it were, to fixed points beyond which they 
cannot go in nature, or to which they must return 
if differentiated from the wild type by artificial 
selection. 

“But * * * there is a general principle in nature 
which will cause many varieties to survive the parent 
species, and to give rise to successive variations de- 
parting further and further from the original type, and 
which also produces in domesticated animals the 
tendency of varieties to return to the parent form. 
* * * Granted, therefore, a ‘ tendency ’ to reproduce 
the original type of the species, still the variety must 
ever remain preponderant in numbers, and under ad- 
verse physical conditions again alone survive. But 
this new, improved, and populous race might itself, in 
course of time, give rise to new varieties, exhibiting 
several diverging modifications of form, any one of 
which, tending to increase the facilities for preserving 
existence, must, by the same general law, in their 
turn become predominant. Here, then, we have pro- 
gression and continued divergence deduced from the 
general laws which regulate the existence of animals 
in a state of nature, and from the undisputed fact that 
varieties do frequently occur.’’ 
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the water to run down hill. In the absence 
of this property of water valleys would be 
quite powerless to ‘give rise’ to rivers. 
Similarly, it is true that environment in- 
fluences organic evolution ; it may acceler- 
ate or retard, deflect or even set absolute 
barriers to change, but these facts afford no 
reason for believing that selection repre- 
sents a biological force. The vital river, 
when unconfined, is in motion; change is 
a law of organic succession; evolution is a 
property of protoplasm. 

Some rivers have direct courses, deep 
channels and swift currents; the water 
reaches the sea without much loss of time ; 
with such streams is comparable the evolu- 
tion of the organic groups which an active 
selection has kept well within the lines of 
utility, whose functional organization is so 
perfect that a useless structure or an un- 
protective color is looked upon as an anom- 
There 
are, however, other rivers the waters of 
which give no suggestion of haste: they 
meet innumerable turns, eddies and back- 
sets, they are divided by islands, and often 
overflow the land. With such rivers may 
be compared the evolution of groups like the 
Diplopoda, not confined by too exact re- 
quirements of utility, and hence the better 
able to manifest the natural tendency to in- 
definite change. 

Darwin and Wallace recognized the fact 
that a species does not constitute a single 
morphological point, but that the projection 
of its characters requires a surface of ap- 
preciable area. And assuming that there 
is a tendency or law by which such an area 
remains even approximately constant in 
size, they found that it could be given a 
progressive motion by taking away from 
one side while permitting the other to grow 
out. Thus it appeared possible by pred- 
icating external causes to explain evolu- 
tionary progress with but a slight readjust- 
ment of the traditional static view of organic 
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life, a view which thus persisted and is still 
generally held. 

Subsequently, both Darwin and Wallace 
admitted progressive variation without 
natural selection, which was considered to 
be but one of several factors contributing 
to evolution. The original statement, how- 
ever, continues to represent Darwinism in 
the scientific world, and, as has been well 
said,* ‘ The biologist of to-day is more Dar- 
winian than Darwin, and explains on the 
Darwinian hypothesis even those cases 
which had presented difficulties to Darwin’s 
own mind.” This tendency signifies that 
the inadequacy of all other explanations 
-has become more and more thoroughly 
realized, thus causing a return to Darwin 
as the author of the only real contribution 
to the study of biological causes. The 
static or selective theory of evolution has, 
however, attained its present popularity, 
not because it has been shown to have any 
universal application in nature, but because 
it has remained the only suggested explana- 
tion which seemed to be supported by 
definite and particularized phenomena. 


VARIATION AND CONJUGATION AS KINETIC 


PHENOMENA. 


It is probable that in the study of bio- 
logical motion it will be found desirable to 
distinguish at least four types of variation 
or kinds of differences between closely re- 
lated organisms. Some modifications may 
be described as mere chemical or physical 
reactions to definite substances, forces or 
conditions; + some are more clearly patho- 


* Hayeraft, ‘ Darwinism and Race Progress,’ Lon- 
don, 1900, 28. 

+ According to Professor Osborne; ‘‘ When the pale 
Proteus is taken from the Austrian caves, placed in 
the sunlight, and in the course of a month becomes 
darkly pigmented, there are two interpretations of 
this pigmentation; either that we have revived a 
latent character, or that we have created a new char- 
acter.’’ American Naturalist, May, 1899, p. 431. It 
would seem, however, that this experiment may prove 
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logical and are the result of inherent weak- 
ness or derangement of the organism ; while 
others are normal vibrations or fluctuations 
of form, size, color or other characteristics 
having, perhaps, no very definite single 
cause, nor any pronounced tendency to 
repeat themselves. Essentially different, 
though often confused with one or the 
other of the above, are the peculiarities 
which represent lines of change or diver- 
gence, upon which the organic series if un- 
hindered may proceed with no diminution, 
but rather with an increase of structural and 
physiological efficiency, and often with per- 
sistence and rapidity. To this class belong 
the ‘sports’ which come true to seed and 
yet show no signs of debility, and which, 
though crossed with the parental type, im- 
press their characters upon a large majority 
of the offspring. In other words, varia- 
tions of this kind are prepotent because 
they open avenues of advance and adjust- 
ment welcome to the organism and neces- 
sary to the maintenance of the efficiency of 
protoplasmic structure and function. 
Variation and conjugation may thus 
be supposed to minister to the same re- 
quirement of the protoplasmic organiza- 
tion. There is little or no warrant for the 
current belief that variation and heredity 
are phenomena essentially connected with 
sexual reproduction, and thus explainable 
through a knowledge of the structure and 
mechanism of conjugating cells. In final 
analysis reproduction is not a sexual but a 
vegetative process. Because in some groups 
the conjugation of nuclei is an indispen- 
sable preliminary to reproduction,* the most 


neither of these alternatives, but merely that the skin 
of Proteus is capable of the photic reaction which gen- 
erally influences the formation of pigment. 
*SoIENCE, N. S., 1900, XIIL., pp. 940-946. In this 
presentation of Professor Hertwig’s views the issue is 
still obscured by a residue of the former terminology. 
Thus on page 943 we read that ‘‘ the sexual reproduc- 
tion of Metazoa is a continuation of the method of 
reproduction in the Protozoa, while the budding and 
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intimate of causal relations have been in- 
ferred, in spite of the existence of many 
forms of reproduction not so preceded. From 
the morphological standpoint there is every 
gradation from parthenogenesis or the de- 
velopment without fertilization of cells 
which are normally fertilized, to the sim- 
plest case of plants multiplied by branching 
root-stocks. From the evolutionary stand- 
point such differences are of comparatively 
little moment; all organisms seem to be 
variable, whatever their methods of repro- 
duction. There is, however, a general law 
that the more specialized the organism 
and its reproductive processes the smaller 
are the probabilities that conjugation can 
be dispensed with. It is as though com- 
plexity of organization required a higher 
tension of the protoplasmic structure which 
could not be maintained without conjuga- 
tion, rest or change. Thus among animals 
of high organization there are but two con- 
spicuous instances of normal partheno- 
genesis, the bees and the plant-lice, and in 
both of these the generations, sexes or 
castes produced without conjugation are 
inferior, specialized and unable to main- 
tain the existence of the species. The rela- 


fission of Metazoa are adjustments having only an 
outward resemblance to the budding and fission of 
Protozoa.”” While processes, like organisms, must 
have a common origin if genuine homologies are to 
be established, it seems obvious that on the plane of 
Professor Hertwig’s discussion conjugation and repro- 
duction are directly comparable taroughout organic 
nature. Current errors are not so much in the direc- 
tion of mistaking the nature of the processes, as in 
failing to observe that what is termed “asexual re- 
production’ in simple organisms is generally called 
‘erowth’ in the more complex. From the cytolog- 
ical standpoint there are two sets of phenomena in 
both plants and animals, conjugation or fertilization 
and fission or growth by cell multiplication. The 
association and specialization of cells in compound 
organisms (Metazoa and Metaphyta) have given rise 
to a great variety of independently acquired repro- 
ductive adaptations superposed upon conjugation and 
fission, but different in category, and having neither 
phylogeny nor homology with those processes. 
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tive frequency with which parthenogenesis 
and asexual reproduction are maintained 
among the lower animals and plants, in 


connection with parasitic or saprophytic 


habits suggests the further possibility that 
protoplasmic compounds of high complexity 
may be utilized as partial or complete sub- 
stitutes for conjugation. Cytologists might 
thus find it worth while to ascertain, if 
possible, the exact nature of the protoplas- 
mic relations between parasite and host. 


CHEMICAL AND MECHANICAL THEORIES. 


Chemical theory has advanced to the 
point where different qualities of compounds 
are explained by reference to positional re- 
lations between the component atoms, but 
behind this lies the question of the nature 
and qualities of the elemental substances 
themselves. By common consent the molec- 
ular constitution of protoplasm is admit- 
ted to be almost unimaginably complex and 
still utterly inaccessible and intractable from 
the chemical side. Nevertheless, we recog- 
nize that the qualitative or potential dif- 
ferences of protoplasm extend not only to 
species, but actually to individuals, and yet 
some biologists are attempting to grasp 
these ultimate differences before solving 
the problem of the physical and the chem- 
ical groundwork of protoplasmic structure. 

A solution of evolutionary problems on 
this basis can be expected only by those 
who remain regardless of the fact that the 
already insurmountable physical and chem- 
ical difficulties would be, as it were, multi- 
plied by infinity under theories which 
imply that not only the complexities of the 
organic constitution, but also the endless 
details of individual difference, are sym- 
bolized, materialized or predetermined by 
positional or other relations of atoms, to 
say nothing of the chromosomes or granules 
which some have taken to be the actual 
organs of protoplasmic foreordination. 
Similar theories invented by theologians 
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have been set aside by biologists as crudely 
anthropomorphic. In reality the immedi- 
ate causes or mechanisms of evolution are 
as completely unknown as those of the 
other spontaneous or active properties of 
protoplasm. Until more light can be shed 
upon the physical and chemical how and 
why of assimilation, growth, irritability, 
motility and reproduction, we can scarcely 
expect to attain an adequate comprehen- 
sion of the process which represents a con- 
tinuous summary of these organic activi- 
ties. 

The center of activity or citadel of the 
protoplasm of cells is located, evidently, in 
the nucleus, and there are also reasons for 
believing that the number, position or other 
relations of the chromatin bands have im- 
portant functions in the processes of cell 
division, and possibly also in determining 
the relative preponderance of the parental 
influences. But such facts are very far 
from proving that either heredity, variation 
or the resultant evolutionary motion is con- 
trolled by purely cytological processes, or 
that there is any such thing as a ‘ hered- 
itary mechanism.’* Developed to their 
logical conclusions, theories of determinants 
coincide with Nageli’s attempted deduction 
of the organic universe from the chemical 
and physical structure of protoplasm, in ig- 
noring the fact that even in the highest or- 
ganisms cells are still cells, and that from 
the cytological standpoint they are not im- 
proved, but degraded by specialization. A 
complex organism is more than the com- 
ponent cells, and evolution is not only a 
cytological, but a social and supercellular 


*The well-known phenomena of asexual re- 
production, parthenogenesis and replacement of lost 
parts should have saved us from theories of localized 
and mechanical heredity, but if further proof is 
needed if is now available in the experiments of 
Loeb in artificial parthenogenesis, those of Delage 
and others with enucleated fragments of eggs, and 
those of Mr. A. J. Pieters in growing normal plants 
from pieces of cotyledons. 
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process. Life itself is the ‘unknown factor,’ 
or neglected cause, which vitiates the 
theories of those who expect a complete 
expression of organic phenomena in terms 
of current conceptions of matter and molec- 
ular and atomic forces. 

Under cytological or intracellular theo- 
ries the evolution of unicellular organisms 
must involve principles fundamentally dis- 
tinct from those required in multicellular 
groups, with a similar gap intervening 
when compound individuals and social 
units are being dealt with. But if we look 
upon evolution asa normal property of pro- 
toplasm no such complications need be met, 
higher acquirements being added by gradual 
superposition. In nature, moreover, there 
are no breaks in the chain which connects 
simple and complex types of individuality. 
Beginning with the absolute individuality 
of some unicellular organisms where each 
cell may compete directly with every other 
cell, we have all grades of association and 
adhesion ; also when the individual com- 
pacted of similar and equivalent cells is 
traced to the point where it begins to man- 
ifest increasing differentiation of parts into 
special tissues and organs. Equally perfect 
is the series of social adaptations and in- 
stincts, through simple aggregations or 
flocks, to the complex caste differentiations 
of the highly organized colonies of the social 
hymenoptera and termites. 

A general law of biological evolution must 
embrace the morphology, physiology, ecol- 
ogy, psychology, ethnology and sociology 
of the entire organic series, to say nothing 
of still more general or philosophical appli- 
cations. But while any process of gradual 
change and readjustment would bear the 
teleological interpretation of natural selec- 
tion, that theory does not furnish an ade- 
quate explanation or supply causal con- 
nection for the succession of phenomena 
encountered in any department of biolog- 
ical study. 


JUNE 21, 1901.) 
COROLLARIES AND CONCLUSIONS. 
It will readily be understood that the 
center of gravity of evolutionary theories 
will appear to change on admitting the 


correctness of a kinetic view, and this_ 


not only in strictly biological, but in other 
related lines of thought. Time and space 
are alike wanting for the canvass of such 
readjustments ; it is possible in the way of 
summary and conclusion only to notice in 
a brief and disconnected manner a few of 
the corollaries and subsidiary theories ac- 
commodated or suggested by the belief that 
evolution is a general property of proto- 
plasm, and not the function of a special 
mechanism or a reaction to external stimuli. 

The differentiation of species is a phe- 
nomenon distinct from evolutionary prog- 
ress ; isolation may conduce to the former 
while retarding the latter. 

Selection, acting through isolation, affects 
evolution by influencing the direction and 
rate of progress with respect to particular 
characters; that species may originate 
through natural selection does not, how- 
ever, prove that selection is a cause of 
organic change or of evolution. 

Variation furnishes the differentials of 
which evolution is the integration; se- 
lection and isolation may affect the equa- 
tion either as positive or as negative quan- 
tities. Specific differentiation is a direct 
function of selection and isolation, but 
evolutionary progress is often an inverse 
function. 

Groups having large, complex and vari- 
able species, or numerous closely related 
species, are in a state of active evolution, 
while those in which species and genera 
are few, small and uniform have passed the 
zenith of their evolutionary history. Thus 
the compositae and hymenoptera are pros- 
perous, while the cycads and diplopods are 
on the decline. Primitive characters are to 
be sought in insular or circumscribed species 
rather than among related continental or 
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widely distributed types. Static theories. 
would compel contrary inferences. 

In large and widely extended species uni- 
formity or diversity of characters depends 
upon relative facility of distribution; the 
more rapidly new characters can be dissem- 
inated the greater the uniformity of the 
species. Such uniformity should not, how- 
ever, be interpreted as stability, which may 
be relatively greater in locally diversified 
species. 

That diversity is not conditioned upon 
segregation, but is distinctly favored inside 
the limits of species, also seems obvious from 
the differentiations of sex, caste, dimorphism 
and other similar specializations. More- 
over, these phenomena do not represent a 
single device or adaptation, but have ap- 
peared independently in ‘many natural 
groups. 

The relative importance of natural selec- 
tion has differed greatly in the evolution of 
the various natural groups; in a general 
way it may be thought of as proportional to 
ecological diversity. 

Evolution is not a special process or func- 
tion, but appears in all types of individuals 
from the unicellular through the various 
grades of polycellular and compound organ- 
isms to the caste-differentiated colonies of 
the social insects ; it accompanies both sex- 
ual and asexual methods of reproduction, 
seedless plants and insects derived from un- 
fertilized eggs continuing to vary and differ- 
entiate. 

Evolution is both cellular or cytologic 
and supercellular or organic; the former 
appears in simple types and in the compo- 
nent cells of higher groups; the latter is a 
social phenomenon having no obvious or 
necessary connection with cytological proc- 
esses. 

In some groups it has been ascertained 
that evolutionary characters or conditions 
which first appeared in the adult are sub- 
sequently passed back into preliminary or 
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embryonic stages; such facts do not, how- 
ever, establish a general law of retrogres- 
sion or recapitulation, since the metamor- 
phoses of insects and other similar phenom- 
ena show that evolutionary deviations and 
adaptations may occur at any stage in the 
life histories of organisms. 

The adaptability of an organism is in 
general inversely proportional to the degree 
of ecological specialization already attained. 
Accordingly, highly specialized types tend 
to become restricted and to disappear, while 
the more primitive may persist and give re- 
peated demonstrations of the evolutionary 
tendencies or variational possibilities of the 
group. 

Parallel evolution is thus not necessarily 
adaptive or mimetic, and may often be in- 
terpreted as an indication that a tendency 
to a particular variation may outlive specific 
differentiation and become similarly accen- 
tuated, even in groups in which long sepa- 
ration has permitted the accumulation of 
many differences in other characters. 

From the standpoint of a kinetic theory 
the inheritance of acquired characters be- 
comes a purely formal question ; indeed, it 
may be said that the origination and inheri- 
tance of characters are but different state- 
ments of the same fact, since characters 
originate and are extended because of the 
same inherent tendency to change. 

The continued differentiation of vestigial 
organs and structures shows that there is 
no essential connection between evolution 
and use. 
and specific differences are also obviously 
non useful ; they arise, are prepotent and 
are perpetuated because they are different 
and new, rather than through any external 
influence or necessity. 

All hereditary characters are acquired, 
but not all acquired characters are heredi- 
tary. There is no reason to believe that 
any are hereditary which have not been 
acquired through the assistance of normal 
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variation. Mere mutilations or reactions 
to external conditions are not hereditary. 
Evolution is essentially a process of acquir- 
ing characters, but no direct nexus between 
environment and heredity has been demon- 
strated, and none is necessary under a ki- 
netic theory. 

A kinetic theory enables us, in short, to 
recognize the varied facts of evolution with- 
out doing violence to any of them. While 
holding that all evolutionary changes are 
essentially the same in having an internal 
and spontaneous origin, we are still not com- 
pelled to deny that adaptations have been 
influenced by external agencies. Selec- 
tion represents, however, not the causes, but 
the external incidents of evolution. Per- 
sistent variation should be compared with 
the main spring, selection to the balance- 
wheel, of an organic creation which pro- 
gresses because new characters and powers 
are welcome, rather than because old types 


are exterminated. 
O. F. Coox. 


WASHINGTON, D. C. 


THE LATE MILES ROCK. 

Mites Rock, a notable scientist, born 
at Ephrata, Lancaster county, Pennsyl- 
vania, October 10, 1840, died on January 
29, 1901, in his sixty-first year. 

During boyhood he attended the public 
schools of Ephrata, and later the Lancaster 
High School, fitting himself for Franklin 
and Marshall College. At the outbreak of 
the Civil War he was pursuing his studies 
at this college ; but love of country and the 
trend of public spirit at the time prompted 
him to join the Pennsylvania Volunteers 
and proceed to the seat of war. He re- 
mained a soldier at the front until the close 
of the war ; and it is significant of his char- 
acter that he carried in his knapsack a 
copy of Gray’s ‘ Manual of Botany,’ and em- 
ployed his leisure in collecting and analyz- 
ing the plants observed in the campaign. 
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At the close of hostilities he entered Lehigh 
University, which Asa Packer, the philan- 
thropist of Lehigh Valley, had just founded 
and established at South Bethlehem; he 
graduated as Civil Engineer with the first 
class of Lehigh in 1869. Of the three 
young men who entered Lehigh in 1866 and 
formed the first graduating class of this now 
famous institution of learning, two are 
gone—J. H. Hind Corbin, and now Miles 
Rock; the third, C. EK. Ronaldson, a min- 
ing engineer, of Philadelphia, survives. Mr. 
Rock’s graduating thesis was on ‘ Forest 
Trees’; and he treated the theme in physi- 
eal, moral and scientific aspects, evincing 
thorough familiarity with the subject, and 
such originality and breadth of thought as 
to gain the hearty approbation of his fellow- 
students, with whom he was highly popular. 
Immediately after graduation, he became 
instructor in mineralogy and geology at the 
University. 

In 1870 Mr. Rock married Miss Susan 
Clarkson, and subsequently accepted a posi- 
tion as astronomical assistant to Dr. B. A. 
Gould, director of the Cordoba Observatory, 
Argentine Republic. This he retained un- 
til 1873, participating in the Durchmus- 
terung or Zone work, undertaken by Dr. 
Gould, and in mapping the multitude of 
star observations of the southern heavens. 
The results of his astronomical work at 
Cordoba are embodied in ‘ Uranometria 
Argentina,’ published in Buenos Ayres in 
1879. 

In the autumn of 1874, Mr. Rock co- 
operated with Commander F. M. Green, of 
the U. 8. Navy, in determining latitudes 
and longitudes, by means of submarine 
cables, in the West Indies and Central 
America, for the use of the Hydrographic 
Office. He was occupied in this work un- 
til 1877. During the two years immedi- 
ately following he served as a field as- 
tronomer in the U. 8. Geographical and 
Geological Surveys west of the 100th merid- 
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ian under Lieutenant George M. Wheeler, 
of the U. S8. Engineers, and determined 
latitudes and telegraphic longitudes in 
several of the western states and territories. 
On July 1, 1880, he was appointed as- 
sistant astronomer at the U. 8. Naval Ob- 
servatory, and served acceptably in that 
capacity at the transit circle under the im- 
mediate direction of Professor John R. 
Eastman, U.S. Navy. In 1882 he was de- 
tailed to aid Professor Lewis Boss in the 
observation of the transit of Venus at 
Santiago de Chile in December of the same 
year. 

On the recommendation of the U. S. 
Government, Mr. Rock was appointed as- 
tronomical engineer for Guatemala in 1883 ; 
and for fifteen years he served as Chief of the 
Guatemala Boundary Commission, charged 
with the duty of determining and locating 
the disputed frontier between Guatemala 
and Mexico. To his technical knowledge, 
diplomatic skill, strong sense of justice, 
and invincible courage, Guatemala unques- 
tionably owes the retention of her rights in 
certain valuable lands in the district of 
Peten, which had been claimed by Mexico, 
even to the point of threatened hostilities. 

As a Commissioner Mr. Rock was highly 
regarded by the Guatemalan authorities, 
especially as he seldom failed, to evince a 
ready and deep interest in the people, and 
in the development of the resources of the 
republic. During his incumbency he also 
served as the delegate of the Guatemalan 
Government to the International Congress 
at Washington in October, 1894, which 
adopted for the nations represented the 
uniform zero-meridian of Greenwich for 
maritime purposes. 

On the completion of his official work 
for the Guatemalan Government, in 1898, 
Mr. Rock remained in the country, devot- 
ing himself to private interests. 

Mr. Rock never ceased to take a keen in- 
terest in the affairs of his alma mater; 
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and on the formation of a Lehigh alumni 
association at Philadelphia in 1870 he was 
chosen its first president, and a few years 
later was appointed an honorary alumni 
trustee. He last visited Lehigh on the oc- 
easion of a reunion of the alumni in 1897, 
when he delivered an address. He wasa 
frequent contributor to the collections of 
the several scientific departments of the 
University, and many of his collections are 
preserved in the University Museum. A 
nominal resident of, and frequent visitor to, 
Washington, he took a prominent part in the 
scientific activities of the Capital. He was 
one of the founders of the Anthropological 
Society of Washington, and of the Cosmos 
Club; he was also a member of the Wash- 
ington Academy of Sciences and of the 
National Geographic Society. 

Mr. Rock’s death was sudden, resulting 
from acute gastritis followed by heart fail- 
ure. The sad intelligence was reported to 
the State Department on the second of last 
February, by United States Consul-General 
McNally of Guatemala. 

In recognition of the great worth of the 
services which Mr. Rock had rendered to 
Guatemala during the years of his official 
activities there, the Government of that 
country took charge of the funeral, and he 
was buried in the cemetery of Guatemala 
City with public honors under the personal 
direction of President Cabrera. In their 
official reports to the Department of State, 
the representatives of this country in Gua- 
temala showed that Mr. Rock was univer- 
sally mourned, and that no such funeral 
honors had ever before been accorded to 
anyone but the highest officials of the coun- 
try. The most affecting if not the most 
impressive feature was the attendance of 
hundreds of poor natives, who had known 
Mr. Rock and experienced his never-failing 
kindness and generosity, who silently and 
tearfully followed him to his last resting 
place. Simple in their own lives and 
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thoughts, they paid the only tribute at 
their command to the man whose singleness 
of purpose, love of justice and warmth of 
heart endeared him to all who knew him. 
Peace be to his ashes ! 

Mr. Rock leaves a widow, a married 
daughter, Mrs. F. L. Ransome, and a son, 
Alfred Mayer Rock, all of whom reside in 
this city. 

WILiiAM EIMBECK. 

WASHINGTON, D. C., 

April 22, 1901. 


OTTO LUGGER. 

Orro LucGEr, State Entomologist of Min- 
nesota, who died May 21, from pneumonia, 
after a very short illness, was one of the 
most widely known of the many Americans 
of German birth who have obtained high 
scientific reputation in this country. He 
was born at Hagen, Westphalia, September 
16, 1844. His father was a professor of 
chemistry in a Prussian university. Lug- 
ger was educated in Hagen, and in 1864 
became a lieutenant of cavalry in the Prus- 
sian army. In 1865 he came with his pa- 
rents to the United States and secured a 
position with the engineer corps of the army, 
and for two years was engaged in the sur- 
vey of the Great Lakes. He had always 
been interested in entomology, and collected 
specimens while engaged in his engineering 
work. He became acquainted with the late 
C. V. Riley, who at that time was occupied 
in newspaper work in Chicago, and, when 
in 1868 Riley was appointed State Ento- 
mologist of Missouri, Lugger went with 
him as his assistant. During the years 
1868 to 1875, when Riley established his 
great reputation as economic entomologist 
and published eight of the nine annual re- 
ports which brought him lasting fame, Lug- 
ger remained his quiet, unassuming, self- 
sacrificing and devoted helper. In 1875 he 
married Lina Krokmann and went to Balti- 
more, where he became the curator of the 
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Maryland Academy of Sciences and natur- 
alist of the city parks. In 1885 he was ap- 
pointed assistant in the Division of Hnto- 
mology of the U. S. Department of Agri- 
culture, remaining in Washington until 
1888, when he was appointed entomologist 
to the State Agricultural Experiment Sta- 
tion of Minnesota, publishing his first bul- 
letin in this new office July 3, 1888. 

His first entomological experience in the 
State of Minnesota was one of great interest 
and importance, and his vigorous and in- 
telligent action in the face of a great emer- 
gency fixed his standing as a most useful 
officer firmly in the minds of the Minnesota 
farmers. An enormous swarm of the Rocky 
Mountain locust or western migratory 
grasshopper had settled down in Ottertail 
County. By Lugger’s advice and energetic 
field work, backed as he was by a public- 
spirited and intelligent governor (Hon. W. 
R. Merriam, now director of the U.S. Cen- 
sus) who personally guaranteed the funds 
necessary for the campaign, the hordes of 
destructive insects were annihilated and 
great damage was averted. 

From that time to the time of his death, 
nearly thirteen years, Lugger’s work was 
most active; his publications were fre- 
quent, and he gained the profound respect 
of his constituents and of the scientific 
men of the country. His bibliography, 
covering about thirty titles of record, com- 
prises almost exclusively articles on eco- 
nomic entomology, but he was by no means 
a one-sided naturalist. He was a good bot- 
anist and published several papers concern- 
ing plant diseases, notably his article on the 
black rust or summer rust (Bulletin 64, 
Univ. Minn. Agric. Exp. Station). 

Some years ago he began the publication 
of a series of large papers which when 
brought together would have formed an. 
elaborate treatise on the entomology of 
Minnesota. The parts which had been 
published were an extensive paper on the 
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parasites of man and domestic animals 
(Bul. 48, 1896, Minn. Agric. Exp. Sta., pp. 
72-270, figs. 187, plates 16), the Orthoptera 
of Minnesota (Bul. 55, 1897, pp. 91-386, 
figs. 187), the Lepidoptera of Minnesota 
(Bul. 61, 1898, pp. 55-334, figs. 237, plates 
24), the Coleoptera of Minnesota (Bul. 66, 
1899, pp. 85-331, figs. 249, plates 6), and 
the Hemiptera of Minnesota (Bul. 69, 1900, 
pp. 1-259, figs. 200, plates 15). It is a 
great pity that Lugger did not iive to com- 
plete this series, since the elaborate num- 
bers were profusely illustrated and were 
prepared with great care and written in a 
most interesting style. At the time of his 
death he was preparing the part on Diptera, 
in which he intended possibly to include the 
Neuropteroids. It is greatly to be hoped 
that his manuscript was sufficiently ad- 
vanced to permit its publication. 

Aside from his scientific ability, Lugger 
was a man of admirable qualities. His 
wide information, his agreeable personality 
and his keen sense of humor made him one 
of the most delightful companions I have 
ever known. Many of his stories and hu- 
morous sayings are current among ento- 
mologists all over the United States, and 
his loss will be felt for many years to come. 
He leaves a widow and two children—a 
daughter, Mrs. Linnea Clarke, and a son, 
Humboldt Lugger, the latter now living in 
Kentucky. 

L. O. Howarp. 


SCIENTIFIC BOOKS. 

The Phytogeography of Nebraska. I. General 
Survey. 2d Ed. Roscor PounD and FREDK. 
E. CLEMENTS. Published by the Botanical 
Seminar, University of Nebraska, Lincoln, 
Neb. 1900. 8vo. Cloth. Pp. 442 and 4 
maps. 

To those who have not paid special attention 
to this branch of investigation this volume will 
prove to be both a revelation and an incentive to 
learn. Itis a revision of the first edition, issued 
some three years ago, with additional material 
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acquired since that time, the larger part of the 
first edition having been destroyed by fire in 
the building of the publishers. 

In its broadest conception the subject is 
happily defined as ‘ the study of vegetation,’ or 
in other words, the study of the floral covering 
of any area in the aggregate. It deals with the 
plant groups rather than with individuals, and 
with the interrelations of species rather than 
with the species themselves, and discusses the 
reasons why certain plants have become estab- 
lished in certain areas, the effects of environ- 
ment, ete. 

The treatment of the subject begins with an 
historical review of the investigations which 
have been made in the flora of Nebraska, com- 
mencing with the expedition of Lewis and 
Clarke during the years 1803-1806, and con- 
tinues through what may be called the era of 
exploration, to about 1870, up to which time 
the study of botany was merely incidental, in 
connection with general surveys and explora- 
tions. Botany as a distinct subject of investi- 
gation did not receive attention until 1871, and 
it was not until 1884 that it was prosecuted in 
earnest, under the direction of Dr. C. E. Bes- 
sey, who was elected to the then newly created 
chair of botany in the University of Nebraska. 
The botanical seminar of the University was 
organized, and for the first time a systematic 
investigation of the flora of the State was begun. 

The preliminary work. of cataloging the flora 
of the state was accomplished and then was 
commenced the study of the vegetation as a 
whole, in connection with topography, geology, 
meteorology, etc. 

Four phytogeographical ‘regions’ are recog- 
nized, as follows : 

I. Wooded-bluff and Meadow-land. 
Il. Prairie. 

III. Sandhill. 

IV. Foothill. 

Regional limits, within a relatively small and 
artifically limited area such as the State of Ne- 
braska, are primarily dependent upon physiog- 
raphy. Vegetation ‘zones’ and ‘realms’ are 
only applicable to more extended areas, with 
natural boundaries based on geographic or 
climatic conditions. 

Following the system of Drude, the phyto- 
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geographic regions of Nebraska would all be 
included within the Middle North American 
Realm of the Northern Zone, and by a division of 
this realm into ‘ provinces’ (Allegheny, Prairie, 
Rocky Mountain, Great Basin and California) 
the greater portion of the State would fall 
within the second of these, with a small strip 
along the eastern edge representing the first. 

Lists of species peculiar to each region, those 
that are common to two of the regions, and 
those that are common to three or more of the 
regions, are given. The distribution of any 
species, or in other words the area over which 
it occurs, is of course a mere matter of more or 
less careful observation, but the abundance of 
a species can only be determined by careful in- 


_vestigation and calculation, the method of 


which is described, together with the formule 
adopted. 

The terms employed are somewhat bewilder- 
ing in their number and the fineness of their 
distinctions, and doubtless many who are not 
directly interested in the subject may become 
impatient at the necessity for mastering the 
differences between ‘abundant,’ ‘ frequent,’ 
“sub-frequent,’ ‘infrequent,’ ‘sparse,’ ‘rare,’ 
‘solitary,’ ‘copious,’ ‘gregarious,’ ‘ gregario- 
copious,’ ete. 

In the division of the plants into ‘ vegetation- 
forms’ will be found another series of terms, 
popular and scientific, such as woody plants 
(‘ trees,’ ‘shrubs,’ ‘under-shrubs,’ ‘climbers 
and twiners’), half. shrubs, herbs (‘rosettes,’ 
‘mats,’ ‘succulents,’ ‘sod-formers,’ ‘ rootstock- 
plants,’ etc.), water plants (‘ floating,’ ‘sub- 
merged’ and ‘amphibian ’), saprophytes, para- 
sites, mosses, fungi, algze, etc., with discussion 
of habitat, foliage, protective devices, period 
of flowering, methods of dissemination, ete. 

The factors concerned in the phenomena of 
phyto-geography are both physical and biolog- 
ical. They are connected with environment 
(topography, temperature, moisture, mechan- 
ical and chemical composition of the soil, etc.), 
and with the influence of animals, including 
man, as well as with the influence of plants 
upon each other, and each natural group of 
plants may be affected differently by the same 
factor or factors. In this connection each 
natural group is discussed in sequence. 
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The final part of the work deals with what 
is denominated ‘ plant formations,’ and a plant 
formation is defined as ‘a piece of the floral 
covering, the extent of which is determined by 
a characteristic correlation or association of 
vegetable organisms, 7. ¢., it is a stretch of land 
the limits of which are biological and not 
physiographical.’ They may or may not, 
therefore, be coextensive with the regional dis- 
tribution of the plants which compose them. 

With respect to their origin they may be 
either primitive or recent. Primitive origin is 
necessarily more or less conjectural. It in- 
volves the study of the extinct flora of the 
region and the geologic changes which finally 
led up to the establishment of existing condi- 
tions. Recent formations may arise either 
from nascence or by modification. If by nas- 


cence they must originate upon areas previously — 


destitute of any floral covering, while in the 
second case they are formed by the elaboration 
or modification of existing formations, often by 
the intrusion of foreign elements. Abandoned 
cultivated patches may represent the first, 
timber claims the second. Formations often 
disappear through the agency of fires, floods, 
mankind, etc., in which cases new formations 
may arise by nascence. 

As an example of the latter is quoted the 
establishment of Botrydium granulatum or Vauch- 
eria sessilis, with the cup fungi Humaria and 
Scutellinia, on muddy flats, formerly occupied 
by water plants, but subsequently exposed by 
the drying up of ponds or streams. A carpet- 
like layer may then supervene, composed of 
Riccia glauca, Funaria hygrometrica, ete., which 
in turn may be replaced by low-growing flower- 
ing plants, such as Portulacca oleracea, Lepidium 
intermedium, etc., and this in turn may yield to 
taller growing Chenopodiums, Amaranths, ete. 

In the origination of formations by modifica- 
tion two sets of factors may be distinguished— 
natural and artificial. The first are either bio- 
logical or physical, the second are due to the 
influence of man or other animals. An un- 
usually wet season in the sandhill region or a 
dry one in the lowland will often modify the 
floral covering in a striking way, and modifica- 
tion through the agency of man is too obvious 
to require more than passing mention. 
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The various plant formations recognized are 
finally considered in detail and discussed under 
headings and sub-headings, physiographical and 
biological. For example, under the forest for- 
mations may be found the river-bluff forma- 
tion, including (1) the red oak-hickory forma- 
tion, (2) the bur oak-elm-walnut formation, etc. ; 
under prairie formations, (1) prairie grass, (2) 
buffalo grass; under foothill formations, (1) 
under-shrub, (2) mat and rosette, (8) grass, 
etc., and many others. 

The work as a whole is exceedingly valuable 
for the wealth of facts recorded, irrespective of 
any conclusions which may be deduced from 
them, and no one can fail to appreciate the im- 
mense amount of conscientious labor which it 
shows. 

ARTHUR HOLLICK. 


Synopsis of the Naiades, or Pearly Fresh-water 
Mussels. By C. T. Stimpson. Proc. U. S§. 
National Museum, XXII. 1900. Pp. 501- 
1044. 

Some people think that the preparation of 
zoological catalogues and synopses is a low grade 
of work, which should be turned over to those 
who are not capable of doing anything better. 
Certainly one occasionally meets with examples 
of zoological bibliography bad enough to have 
been compiled by the most incompetent, butitis 
to be remarked that the authors of these works 
are often really skilled in anatomy or some 
other branch of the science. The fact is that 
the preparation of such a work as we have be- 
fore us, with its orderly arrangement of innu- 
merable references, requires not merely a high 
grade of intelligence, but a special kind of 
ability, which is none too common. We may 
therefore begin by thanking Mr. Simpson for a 
work which no other living man was equally 
competent to produce, and which will be in- 
valuable to all students of the naiades. But to 
regard the work as merely a piece of good bibli- 
ography, would be extremely erroneous. Mr. 
Simpson has carefully studied a considerable 
majority of the species, and the arrangement 
of them is original with him. He has, by an 
examination of the soft anatomy, been able to 
show that the genus Unio of authors isin reality 
a heterogeneous mass of distinct genera, which 
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he duly describes. In all, 72 genera are recog- 
nized, of which 25 were first named by Mr. 
Simpson, while many others, credited to vari- 
ous authors, were first properly defined by the 
same writer. All this amounts to a revolution 
in naiadology, comparable with that produced 
by Pilsbry in the study of the Helicide. 

Of interest to general biologists will be the 
map given showing the distribution of the 
naiades. In the Old World the regions of Scla- 
ter and Wallace are respected by the fresh- 
water mussels, except that New Guinea goes 
with the Oriental region, as also do Japan, Corea 
and Manchuria. In America the neotropical 
region is valid for naiades, but North America 
is divided into three primary regions, the At- 
lantie, the Mississippi and the Pacific, but the 
last is considered a part of the Palearctic! In 
all about 1,117 species are recognized, many 
having long lists of synonyms. Concerning the 
innumerable so-called species described from 
France by the followers of Bourguignat, Mr. 
Simpson says: ‘‘ Life is too short and valuable 
to be wasted in any attempt at deciphering 
such nonsense, and I have not even cumbered 
the pages of this work with a list of these new 
species.’’ It is indeed unfortunate that the 
interesting character of the European fauna 
should be obscured by the treatment it has re- 
ceived at the hands of its students. The fresh- 
water mollusca, in particular, exhibit a won- 
derful polymorphism, which in the highest 
degree merits the attention of the evolutionist ; 
but when every varying phase is designated a 
species the result is mere chaos. WhenI lived 
in England, I knew of a number of ponds pro- 
ducing special forms of Limnea (particularly L. 
stagnalis), which were so different that they 
could be recognized at a glance ; one of the most 
distinct of these varieties abounded in a pond 
no bigger than a large rug, and was found no- 
where else. The same sort of thing is true of 
the European naiades, and a careful compara- 
tive study of all the forms called species by the 
Bourguignat school, with an account of the sey- 
eral conditions under which they exist, would 
be an extremely valuable contribution to bi- 
ology. 

As is inevitable in so great a work, a few 
errors of nomenclature occur. The new genus 
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Dromus will be considered by some too similar 
in name to Dromius, Bon., but I think it should 
be allowed to stand. The genus Nodularia 
Conrad, 1853, is preoccupied by Nodularia 
Oken, 1815. This will apparently oblige us to 
call the genus Lanceolaria Conrad, with Lan- 
ceolaria grayana (Lea) as the type, while the 
section of L. douglasix (Gray) can be called No- 
dularidia n.n. On-p. 851, Ptychorhynchus in- 
certus should be P. murinus (Heude), and on p. 
897, Spatha tristis should be S. rochebrunet 
Jousseaume. 
T. D. A. COCKERELL. 


East LAs VEGAS, N. M., May 12, 1901. 


SCIENTIFIC JOURNALS AND ARTICLES. 
THE leading article of the Botanical Gazette 


‘for May is the ‘Genetic Development of For- 


ests of Northern Michigan, a study in Physio- 
graphic Ecology,’ by H. N. Whitford. The 
factors that influence tree growth are divided 
into three groups—climatic, ecologic and his- 
torical. Favorable climatic factors make pos- 
sible a forest formation ; ecologic factors bring 
about the plant society condition ; and the his- 
torical factors, by changing the physiographic 
features, change the plant societies. The life 
histories of five series of plant societies are dis- 
cussed, viz., sand, clay, rock, swamp and 
clearing societies. In four cases there is a grad- 
ual progression from xerophytic societies to a 
mesophytic forest. In the case of the swamp 
the progress is from hydrophytic societies to 
a mesophytic forest. The article is illustrated 
with eighteen half-tone reproductions of photo- 
graphs. E. W. D. Holway contributes his third 
paper on ‘Mexican Fungi,’ in connection with 
Dr. Dietel, describing thirty-one new species of 
Uredinee. Mr. G. M. Holferty gives the re- 
sults of his study of the ovule and embryo of 
Potamogeton natans, clearing up a number of 
gaps in our knowledge of this primitive mono- 
cotyledonous type. Thepaper is illustrated by 
two excellent plates. Mr. Charles T. Druery, 
of London, writes upon ‘Fern Variation in 
Great Britain,’ and calls the attention of Amer- 
ican students to the great scientific value of 
looking after fern ‘sports.’ Mr. D. G. Fair- 
child, agricultural explorer of the U. 8. De- 
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partment of Agriculture, contributes his fourth 
‘ Notes of Travels,’ dealing with ‘ Coffee grow- 
ing in Brazil and the giant Jequitiba trees.’ 
The usual Book Reviews, Minor Notices, Notes 
for Students, Open Letters, and News Items 
close the number. 


Terrestrial Magnetism and Atmospheric Elec- 
tricity for May contains the following articles: 

‘Summary of the Results of Recent Investigations 
in Atmospheric Electricity ’ (Concluded) : F. EXNER. 

“The Physical Decomposition of the LEarth’s 
Permanent Magnetic Field—No II.’ ; ‘ The Composi- 
tion and Characteristics of the Uniform Magnetic 
Field’: L. A. BAUER. 

“Résumé of Magnetic Work at Bombay Observa- 
tory in 1897.’ 

‘The Magnetic Work of the Norwegian North Polar 
Expedition, 1893-1896’ : D. L. HAZARD. 

‘Summary of Results of Recent Comparisons of 
Magnetic Instruments’: L. A. BAUER. 

“Schuster’s Researches on the Solar Rotation and 
the Lunar Period in the Earth’s Magnetism.’ 

‘Biographical Sketch of William Ellis’ (with 
portrait). 

THE number of Popular Astronomy for the 
months of June and July has for its frontis- 
piece the orbit of the new comet discovered by 
Halls, of Cape Colony; the elements and 
ephemeris as computed by Dr. Kreutz accom- 
panies a brief article upon the comet. Among 
the other short articles is one by H. C. Picker- 
ing on the ‘Variability of Light of Eros.’ 
From the British Journal of Photography there 
is reprinted an article on the scientific value of 
photography for astronomical investigations. 
The recent eclipse is still too near us to have 
obtained full knowledge of the results, but a 
discussion of ‘What Eclipses Teach Us,’ 
comes from the pen of David P. Todd, who 
went out with the Amherst party to Sumatra. 
Miss Mary Clark Traylor gives an explanation 
of the method of computing an ephemeris of a 
planet or comet, of interest to the amateur as- 
tronomer. Spectroscopic notes, planet notes 
and the usual planet tables are included in the 
number. 


THE Museums Association of Great Britain 
will commence in July the publication of a 
monthly journal devoted to the interests of 
museums in general. Besides the proceedings 
of the Museums Association it will contain 
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current news of museums and art galleries, il- 
lustrated descriptive articles, reports of mu- 
seums, reviews of books and brief notes. Mr. 
F. A. Lucas, of the U. S. National Museum, 
will act as the American correspondent of the 
journal, and he will be glad to receive any 
articles, no matter how brief, pertaining to 
the work of museums in the United States, or 
they may be sent directly to the editor, Mr. 
E. Howarth, of the Sheffield Museum, Eng- 
land. 


SOCIETIES AND ACADEMIES. 
PHILOSOPHICAL SOCIETY OF WASHINGTON. 


THE 536th regular meeting was held May 11, 
1901. The special order of business was to 
consider the question of incorporating the 
Society under the general laws of the United 
States for the District of Columbia. After dis- 
cussion it was unanimously 

Resolved, That the Philosophical Society 
adopt the recommendation of the General Com- 
mittee to incorporate the Philosophical Society 
of Washington, and that the carrying into effect 
of the foregoing resolution be entrusted to the 
General Committee. 

The 537th meeting was held May 25, 1901. 
The Chairman, Y. P. Rathbun, stated that pur- 
suant to the instructions of the Society at the 
last meeting the General Committee had filed 
Articles of Incorporation on May 20, 1901, 
said Articles being signed by three of the 
founders of the Society and 23 past presidents 
and other officers of the Society. He also 
stated that at a meeting of the incorporators 
just held all the members of the Society had 
been elected to the incorporated society. 

A code of by-laws was adopted, and the 
former officers were elected to corresponding 
positions in the new Society. 

President Walcott then took the chair. In 
response to a question, and after discussion, he 
ruled that the organization was to be continuous, 
and that the present meeting did not begin a 
new series. 

The first regular paper was by Dr. G. M. 
Sternberg on the ‘Transmission of Yellow 
Fever by Mosquitoes.’ (This paper will appear 
in The Popular Science Monthly.) . 
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Mr. J. W. Froley then described some ‘ Ap- 
pliances for describing Oval and Circular Arcs 
of very large radius.’ The principal one de- 
pended on the fact that a uniform elastic bar, 
bent by equal oppositely directed forces takes 
the form of a circular are. The presentation 
was too mathematical to be condensed here. 

The Society then adjourned till October. 

CHARLES K. WEAD, 
Secretary. 


TORREY BOTANICAL CLUB. 

At the meeting of April 9, 1901, the scien- 
tific program consisted of a ‘Report on a Re- 
cent Visit to the Royal Gardens at Kew, Eng- 
land,’ by Mr. George V. Nash. Mr. Nash was 
absent about six weeks, nearly the entire time 
on the other side being spent at the Royal 
Gardens, Kew, securing specimens of living 
plants for the New York Botanical Garden. 
The collections were carefully inspected under 
the guidance of the officers of the institution, 
and such duplicate material picked out as was 
desired. In this way much valuable material 
was secured, both for the outside and con- 
servatory collections. Many of these were 
procurable only at a botanical garden, and a 
number of them were not obtainable elsewhere 
than at Kew. Of the large number of plants 
selected, over 1,000 species have already been 
received and incorporated in our collections. 
These include about 550 species of herbaceous 
plants, 350 shrubs and trees, and 150 succu- 
lents. The remainder of the material will fol- 
low as fast as the authorities at Kew can select 
it. 

Dr. Britton remarked that the favor ac- 
corded by Sir William Dyer in permitting Mr. 
Nash to select duplicates of living plants from 
the rich collections at Kew would be most 
gratefully appreciated not alone by the man- 
agers and members of the New York Botanical 
Garden, but by all American botanists. 

Dr. Britton presented a communication on 
a tree new to the American continent, a white 
birch from the Alaska region, collected by Mr. 
R. S. Williams and Mr. Tarleton and repre- 
sented in the U. 8. National Herbarium also 
by two specimens collected by Miss E. Taylor. 

At the meeting of April 24th a paper by 
Professor Francis E. Lloyd, entitled, ‘The 
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Genus Lycopodium: A Criticism,’ in the absence 
of the author, was read by the secretary pro tem. 
This was a review and criticism of the treat- 
ment of the genus Lycopodium by Pritzel in the 
recently published part of Engler and Prantl’s — 
‘Die naturlichen PAanzenfamilien’ dealing with 
the liycopodiaceae. The paper will be pub- 
lished in full in an early number of Torreya. 
Professor Underwood remarked on segrega- 
tions in the Selaginella rupestris group, stating 
that Dr. Hieronymus, of Berlin, had recently 
recognized twenty-seven species in this group, 
some of them American, outside of those 
recently proposed in this country. } 
MARSHALL A. HOWE, 
Secretary pro tem. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 

AT the meeting of May 20, twenty-six per- 
sons present, Professor George Lefevre pre- 
sented a comprehensive address on the ad- 
vance made in the science of zoology during 
the nineteenth century. 

Professor F. E. Nipher presented a paper de- 
termining the specific heat of a nebula, in pro- 
cess of gravitational contraction. It is found 
to be equal to the constant for the gas, provided 
by the mechanical equivalent of heat. This 
is also equal to the difference between the spe- 
cific heats, at constant pressure and at constant 
volume. The relation between pressure and 
volume of the gaseous mass during contraction 
is determined in terms of the fundamental 
constants, the gravitation constant, the con- 
stant of the gas and the mass of the contract- 
ing nebula. In the same way, the relation of 
pressure to temperature and of volume to tem- 
perature are determined. It is a matter of 
profound significance that a cosmical gaseous 
mass can apparently pull itself together, and at 
the same time become warmer, as it might if 
compressed by some external force. It raises 
the question whether the mass does really con- 
tract itself when it gravitates into a smaller 
volume, or is gravitation, after all, a force act- 
ing from without and upon the two bodies 
which seem to attract each other ? 

One person was elected to active membership. 

WILLIAM 'TRELEASE, 
Recording Secretary. 
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DISCUSSION AND CORRESPONDENCE. 
REMARKABLE DISCOVERIES. 

In McClure’s Magazine for June there ap- 
pears. an article, entitled ‘Geology and the 
Deluge: Remarkable Geological Discoveries in 
Central Asia and Southern Russia, showing 
that the Noachian Flood is a Scientific Possi- 
bility,’ by Dr. Frederick G. Wright, , Professor 
of the Harmony of Science and Revelation 
in Oberlin College. : 

The first of these ‘discoveries’ is entitled 
‘No Glacial Period in Asia.’ It is set forth in 
the following words: 

‘For many years I have been collecting facts 
concerning the glacial period in North America 
and Hurope, and in 1900 I went to Siberia to 
determine conditions in that country in the 
same period. As Asia, like North America, 
stretches toward the North Pole and faces a 
great sea on the east, I naturally expected to 
find there evidences of a glacial period similar 
to that in this country. But, contrary to all 
my expectations, I found no sign in Central 
Asia and Southern Siberia of glacial work. On 
the contrary, the geological conditions I found 
were such as are only to be explained by an ex- 
tensive submergence of the region where the 
Scriptures and tradition locate the Flood which 
destroyed the whole human race, excepting 
Noah and his family. The evidences of such a 
deluge are not one, but several, and extend 
from Mongolia to the western borders of 
Russia.’’ 

The state of previous knowledge may be in- 
ferred from the following quotations from well- 
known works, to which others might be added: 

‘Tt is a familiar fact that there are no traces 
of glaciation in Northern Asia, but on the con- 
trary there is the most complete and consistent 
evidence that no such traces are to be found 
either on the flat tundras or on the higher 
ground. Murchison long ago showed that there 
are no marks of ancient glaciation on the Urals, 
which it must be remembered rise in places to 
a height of 1,525 metres, and are in many 
places covered with snow for eight months in 
the year. Repeated visitors have tried in vain 
to find old glacial traces in the Altai Moun- 
tains. Lastly, traveller after traveller across 
Northern Asia speaks of the absence of all 
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boulders, rounded rocks, ete., in Siberia from 
one end to the other.’’ [‘The Glacial Night- 
mare and the Flood,’ by Sir Henry Howorth, 
Vol. I., pp. 510, 511, 1893. ] 

““These [certain mountainous and plateau 
tracts], as far as I can learn, are the only re- 
gions in Asia which have yielded certain traces 
of glaciation. (See Plate XIV.) [The plate 
shows no general glaciation in Siberia or Cen- 
tral Asia.] (‘The Great Ice Age,’ by James 
Geikie, third edition, p. 697, 1894.) 

‘East of the Urals in Northern Asia there is 
no evidence of moving ice upon the land dur- 
ing the Glacial period.’”’ -(‘Man and the Gla- 
cial Period,’ by G. Frederick Wright, p. 190, 
1892.) 

The second ‘ discovery’ relates to the general 
prevalence of loess in the region named. This 
is set forth as follows: 

“‘Hvidences of a great sea around Mt. Ararat.— 
On the contrary, throughout this entire region 
we were confronted with the evidence of a 
great subsidence of the land which had taken 
place in recent geological time, and which, in 
date, would correspond roughly with that of 
the glacial period in North America. For sey- 
eral hundred miles, while driving through the 
region south of Lake Balkash and the Aral Sea, 
we were evidently upon a terrace of the fine 
Joam which is called loess, about 2,500 feet 
above sea-level. Indeed, at different eleya- 
tions this loess extends continuously in a broad 
shelf along the base of the mountains, from the 
Irtish River to the Caspian Sea, and is found in 
extensive areas over various portions of the 
Caucasus and Northern Persia around the base 
of Mount Ararat; while the so-called ‘ black 
earth’ of Southern Russia is a deposit of the 
same material, and probably of the same age, 
100 or more feet in thickness. The distribution 
of this loess is the key to the whole situation ”’ 
(p. 185). [The map accompanying the article 
‘showing the country through which Dr. 
Wright traveled, and where he found evi- 
dences, not of glaciers, but of a flood,’ and on 
which the itinerary is marked, indicates that 
Dr. Wright did not visit Mt. Ararat or the 
Biblical lands. | 

The degree of originality of this ‘discovery’ 
of the distribution of the loess may be inferred 
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from the following quotation from Geikie’s 
‘Ice Age’ in the chapter on Asia : 

‘‘Tmmense sheets and terraces of loess fringe 
the alpine lands and sweep outwards upon the 
low grounds of Turkestan and Siberia, but do 
not seem to go much farther north than 54° 
N. L. These, as Kropotkin shows, present the 
same character as the similar accumulations of 
Europe, and haye yielded remains of mammoth, 
rhinoceros, etc., and land shells. In Northern 
China the same accumulation is developed on a 
yet grander scale—covering enormous areas, 
and occurring at all altitudes from a few feet to 
upwards of 8,000 feet above the sea. The dis- 
tribution of the Asiatic loess, its general char- 
acter, and the nature of its organic remains 
hardly allow us to doubt that it has been formed 
under the same conditions as the similar de- 
posits in Europe. Its materials, we may be- 
lieve, are largely of fluvio-glacial origin, and 
represent in great measure the flood-loams 
swept down from the mountains and plateaus 
when these supported extensive snow fields and 
glaciers. But, as Baron Richthofen in his great 
work on China has demonstrated, the loess, as 
we now see it, owes its structure and heaping- 
up to the action of the wind, and is even now 
forming and accumulating in many regions of 
Asia. It is, in short, a true steppe formation.”’ 
(Geikie’s ‘Great Ice Age,’ p. 699.) 

In discussing the origin of the loess, Dr. 
. Wright omits all direct reference to the familiar 
interpretation sketched by Geikie and held by 
many geologists on both continents, and thus 
adroitly creates the impression that the ques 
tion of its deposition lies solely between the 
work of the wind and the work of the sea. 
The following extract embraces the essential 
part of the statement : . 

“Twenty-five or thirty years ago Baron 
Richthofen endeavored to make out that the 
loess was a wind deposit; and certainly he 
found much in Northeastern China to support 
this theory. Upon returning from our trip to 
the Mongolian frontier, we were inclined to 
accept it, for we had seen and experienced, in 
the dust-storms encountered, enough to make 
_us attribute almost anything to the power of 
wind. For a whole day we once rode in a 
cloud of dust so dense that it was impossible 
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to see objects twenty feet away ; while every- 
where in the mountain valleys we saw in- 
stances where this loess had drifted into pro- 
tected places, as snow does in winter. But 
there were constantly appearing other things 
which were difficult to explain by the action 
of wind. For example, the loess was occa- 
sionally spread out, even at high levels, in 
broad, lakelike basins, as if deposited by water. 
Also the material now most blown about by 
the wind is coarse sand, which is piled up in 
dunes quite unlike the ordinary loess deposits. 
In one instance we found high walls of a large 
Chinese city completely buried on one side by 
a wind deposit ; but this was coarse sand, and 
not loess. In many cases, also, we found long 
lines of gravel and pebbles interstratified with 
loess. Thus the difficulties of explaining every- 
thing by wind so increased that they became 
well-nigh insuperable. 

“But, on coming around to the northwestern 
side of the great Asiatic plateau, in Turkestan, 
which is almost the exact center of the con- 
tinent, the wind hypothesis became entirely 
incredible, and the evidence accumulated that 
the land had lately been depressed to such an 
extent that the water of the ocean reached the 
base of the bordering mountains, rising to a 
height, certainly, of about 3,000 feet; for, at 
this level, south and southwest of Lake Balk- 
ash, we found the loess spread out in such an 
extensive terrace that the wind would be en- 
tirely incompetent to produce the results. * * 

“Tn confirmation of this theory of a recent 
extensive depression of Central Asia, a number 
of other most interesting facts present them- 
selves, prominent among which are those con- 
cerning Lake Baikal. * * * A most curious 
fact, long known to scientific men, is that this 
lake is occupied by a species of seal almost 
identical with those found in the Arctic Ocean. 
The same species with slight variations are 
also found in the Caspian Sea, but not any- 
where else along the 3,000 or 4,000 miles which 
separate these bodies of water. The most prob- 
able explanation of this fact, and the one 
usually accepted by scientific men, is, that 
these species of seal were thus widely dis- 
tributed during a continental subsidence in 
which all the waters of the Arctic Ocean 
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covered all of Northwestern Siberia, and ex- 
tended up to the base of the great Asiatic 
plateau which we followed for such a long dis- 
tance on elevated shore lines in Turkestan. 
When this depressed area emerged from the 
sea, it left the seal isolated in the two great 
bodies of water which still remain on its former 
margin. So lately has this taken place, that 
there has not been time for any great changes 
to be effected in the characteristics of these 
animals ’’ (p. 136). 

Certain high-level deposits at Trebizond and 
Dariel Pass are cited as the work of the sea and 
as evidence of subsidence of the land, but no 
fossils are mentioned (p. 137). 

Singularly enough, the comparative freshness 
of the waters of the Caspian and Aral seas 
made the basis for the inference that ‘‘ this 
region has lately emerged from below sea level 
and, in consequence, rapidly passed through 
climatic changes which have transformed | it 
from a recently well-watered region to one that 
is now a desert’’ (p. 137). 

This is the entire evidence upon which the 
marine origin of the loess is postulated. The 
direct evidence of the fossil content of the 
loess is ignored. The public are not even in- 
formed of the existence of this class of evidence, 
nor of such widely current deductions from it 
as those voiced by Dr. James Geikie in the para- 
graph previously quoted and by Sir Archibald 
Geikie in the following extract from his well- 
known ‘Text-Book’: 

“Though on the whole not rich in fossils, 
the loess has yielded a peculiar fauna, which 
singularly confirms Richthofen’s view that the 
deposit was a subaerial one. In the first place, 
the shells found in it are almost without excep- 
tion of terrestrial species. * * * It is worthy 
of note that Helices and Succineas abound at 
present in the steppe regions of central Asia, 
and that many of the species of loess mollusks 
are now living in east Russia, southwest Siberia, 
and on the prairies of the Little Missouri in 
North America. 

“From various parts of the European loess, 
Dr. Nehring has described a remarkable assem- 
blage of animals, which included a jerboa 
(Alactaga jaculus), marmots (Spermophilus, sev- 
eral species), Arctomys bobac, tailless hare (Lag- 
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omys pusillus), numerous species of Arvicola, 
Cricetus frumentarius, C. pheeus, porcupine (Hys- 
trix hirsutirostris), wild horses, and antelopes 
(Antilope saiga). This fauna, excepting some 
extinct or extirpated species, is identical with 
that which now lives in the southeast Kuropean 
and southwest Siberian steppes. Besides these 
distinctively steppe animals the loess contains 
numerous remains of the mammoth and woolly 
rhinoceros, likewise bones of the musk-sheep, 
hare, wolf, stoat, etc. It has also yielded flint 
implements of Paleolithic types. The bones 
of man himself were claimed many years ago 
by Ami Boué to have been found in the loess, 
and his opinion has been in some measure 
strengthened by more recent observations.’’ 
(‘ Text-Book of Geology,’ by Archibald Geikie, 
pp. 1059, 1060.) 

The readers of McClure’s Magazine are not in- 
vited to consider the overwhelming force of this 
class of evidence ; nor are they frankly told of 
the absence of marine fossils from the loess; nor 
are they informed that the association of Pal- 
eolithic implements with the loess is familiar 
text-book knowledge; but in lieu of such prosy 
science, they are inspired by the following 
eloquent climax : 

“ The crowning point of interest is reached in 
the discovery by Professor Armasheysky at 
Kief of flimt implements and burnt stones in 
connection with the bones of extinct animals 
fifty-seven feet below the undisturbed surface 
of this soil. The discovery was made in the 
bluffof loess bordering the river Dnieper, whose 
general surface is 683 feet above the sea and 
340 feet above the present stream, and totally 
unconnected with any deposits that may have 
been made by it. In this discovery we have the 
link connecting the recent geological changes 
in the East with those inthe West. The flint im- 
plements of glacial man found in France, Eng- 
land, and the United’ States indicate the same 
stage of culture as that attained by the men who 
were overwhelmed in the great subsidence of 
Central Asia and Southeastern Russia, and of the 
region about the base of Mt. Ararat’’ (p. 138). 

This remarkable article closes with ‘The Re- 
lation of These Discoveries to the Bible Story of 
the Deluge,’ and ‘Harmony of Biblical Story 
and the Geological Facts.’ 
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“x * * What the recent discoveries have 
shown is, that during, and subsequent to, the 
glacial period, and since the advent of man, 
there has existed such an instability of the 
earth’s crust that the present cannot be made a 
measure of the past. Man has certainly wit- 
nessed catastrophes by flood which are quite 
analogous to the one described in Genesis. But 
it is important, in conclusion, to obtain correct 
ideas of what we are required by the narrative 
© lalla, = wo 

“1. The biblical account of the flood does not 
imply, as many seem to assume, that the waters 
of the earth increased to such a degree that it 
swelled the circumference of the globe to the 
extent of the tops of the highest mountains. 
ms ar oe (Ja), IBS.) 

‘©9, Nor is it necessary, except for the pur- 
pose of effecting the destruction of the human 
race, to suppose that the flood was, in the strict 
sense of the word, universal. We may well be- 
lieve that the end in view, namely, the destruc- 
tion of the human race, with the exception of 
Noah and his family, was accomplished without 
the destruction of all forms of animal life. whose 
existence was unconnected with the general 
moral reasons for the flood. * * * The objects 
of the flood were all satisfied if the destruction 
of the human race was fully accomplished, so 
that history could make a new start with a se- 
lected family. * * * (p. 188.) 

“Some time during the prevalence of glacial 
ice over Northern America and Northwestern 
Europe, man came into existence in Central 
Asia, where the climate was still congenial. 
From this point he spread as far west as the At- 
lantic seaboard in Europe, and eastward to the 
Pacific Coast, whence he succeeded in reaching, 
by way of the Bering Sea and Alaska, the west- 
ern coast of North America, and thence migrated 
to the Atlantic Coast, where his remains are 
found in the glacial gravels of Trenton, New 
Jersey. But the extreme and rapid changes 
incident to the closing stages of the glacial 
period naturally, and very likely, exterminated 
man in company with many of the animals 
accompanying him both in America and in 
Europe. The destruction of many of the 
species of animals accompanying man at the 
close of the glacial period is a well known 
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fact. It also seems probable, from scientific 
evidence, that man shared largely in the de- 
struction. There is everywhere a sharp line of 
distinction between Palzeolithic and Neolithic 
man, 7. e., between the men who were limited 
to the use of flaked or rough stone implements 
and those who used smoothed stone imple- 
ments. It is Paleolithic implements only 
which are found in the glacial gravels of Amer- 
ica and Northwestern Europe, and beneath 
the loess at Kief and at three or four other 
localities in Southern Russia. The Palzeolithic 
man of science may well be the antedeluvian 
man of Genesis’’ (p. 139). 

From this it appears, a little darkly and 
vaguely, that the publicare to understand from 
these ‘recent’ and ‘remarkable discoveries’ 
that Paleolithic man, scattered over Asia, 
Europe and America (and Africa?), was de- 
stroyed by the flood, where there was a flood, 
and by ‘the extreme and rapid changes inci- 
dent to the closing stages of the glacial period,’ 
and that this gave rise to the ‘sharp line of 
distinction between Paleolithic and Neolithic 
man,’ and hence, by implication, that Neolithic 
man was the descendant of Noah and that the 
line of cultural evolution was from ark-build- 
ing to ‘smoothed stone implements.’ 

One is led to wonder how far respect for the 
Scriptures is fostered by ‘remarkable dis- 
coveries’ of this sort and by the much- 
trumpeted stage-play that preceded and accom- 
panied them. * * * 


THE MONGOOSE IN JAMAICA. 


Iv seems to be almost impossible for writers 
of text-books to give a correct account of the 
mongoose in the island of Jamaica, and its effect 
upon the native fauna. In Nature, February 7, 
1901, I took occasion to point out a peculiar 
error in the account of the animal in an excel- 
lent text-book of zoology ; to-day I open Mr. 
J. W. Redway’s Elementary Physical Geography 
(1900) and read that the mongoose ‘did not 
lessen the number of cane-rats,’ but ‘exter- 
minated one or two species of ground-bird.’ 
As in the former note just mentioned, I must 
beg those who wish to discuss this subject to 
read Dr. J. E. Duerden’s article in Journal of 
the Institute of Jamaica, July, 1896, p. 288. 
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Here the facts actually known are duly set forth, 
and among other things it is shown that the 


rats were destroyed in great numbers, while it — 


seems doubtful whether the ‘ground-birds’ 
were actually exterminated in any instance. 
T. D. A. CoCKERELL. 
East Las Veeas, N. M., 
May 16. 1901. 


AN EARTHWORK DISCOVERED IN MICHIGAN. 


Mr. G. N. HAvuprMan, of Saginaw, Michigan, 
in a letter dated May, 1901, reports that ‘ there 
is on section 34, T. 21, N., R. 1 E., Ogemaw 
county, Mich., an earthwork [of horse-shoe 
shape]. The trench * * * is three feet’ deep, 
and in it stand forest trees. 

If any notice of this has ever been printed I 
should be glad to receive references to the same. 
I believe no note of this earthwork has pre- 
viously been made, although four earthworks 
in the same county are well known and are re- 
corded in the literature of archeology. 

HARLAN I. SMITH. 


PHYSIOLOGY IN THE SCHOOLS. 


TO THE EDITOR OF SCIENCE: The writer has 
a ‘horrible suspicion’ that T. Hough imputes 
the physiological questions, to which he demurs, 
tohim. Hedidnotpropound them. The high- 
school questions were taken from the text-book 
which the pupils had used, and if the text was 
legitimate, the questions were. 

It is the writer’s conviction that public school 
teachers are not generally qualified to teach 
physiology ; that physiology proper is too ab- 
struse for the grammar grades; and that the 
teacher in every grade should be expected to 
have a better knowledge of his subject than 
can be obtained from the elementary text placed 
in the hands of his pupils. Finally he may 
venture to express his fear that a little elemen- 
tary knowledge of the reasons for the non- 
increase in stature of the human skeleton 
throughout life might not be amiss to his 


learned critic even. 
S. W. WILLISTON. 


SHORTER ARTICLES. 
WHAT IS LIFE? 


Some thoughts, started by reading an article 
with the above title in Nature, Vol. 57, p. 188, 
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1898, by Horace Brown, and jotted down at 
that time, but laid aside, I have thought might 
perhaps interest the readers of SCIENCE, espe- 
cially as the subject continues to be agitated.* 

Heretofore in cases of dormant life, as in 
seeds kept for years, perhaps for centuries, or in 
dessicated infusoria, etc., in which under favor- 
able conditions active life is revived, it has 
been supposed that very slow metabolic changes 
still go on during the state of dormancy—life 
is supposed to be feeble, but not extinct. The 
same was supposed to be the case in seeds or 
bacteria exposed to intense cold of — 180° to 
— 200° C. by Pictet or even — 250° by Dewar. 

But it is now proved that at this temper- 
ature chemical affinity is destroyed and all 
chemical changes arrested, and therefore the 
chemical changes characteristic of life—metab- 
olism—also must cease. But with the return 
of heat they revive. Therefore, in this case, 
life seems to spring spontaneously from dead 
matter. Must we then revive the old doctrine 
of spontaneous generation? If not we must 
change or greatly modify our conceptions of 
life. 

From such experiments it is evident that, 
although life is, indeed, a distinct form of energy, 
yet its nearest alliance is with chemism. For 
as chemism is completely destroyed by extreme 
cold and again revived by heat, so life may be 
completely arrested by cold and again revived 
by heat—if the molecular structure characteristic 
of living protoplasm (whatever that may be) re- 
mains unchanged. 

What then is the necessary condition of life— 
or, to put it clearly, what is the difference 
between dead protoplasm and living protoplasm, 
or rather protoplasm capable of life? Evidently 
it is not a difference in chemical composition, 
for no change in this regard takes place in the 
act of death. It is, I suppose, a difference in 
molecular arrangement—a difference in allotropic 
condition. As the necessary condition of chemi- 
cal properties is a certain equivalent composi- 
tion : so the necessary condition of vital prop- 
erties is, in addition, a certain molecular con- 
stitution. But as equivalent composition may 


*Nature, Vol. 61, p. 67, 1899; Vol. 63, p. 420, 


1901. Revue Scientifique, Vol. 15, p. 201, 1901, and 
ScrENCE, Vol. 12, p. 774, 1900. 
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remain, even though chemical activity be 
absent, so also the peculiar molecular consti- 
tution, characteristic of life may remain even 
though life—i. e., active life—be absent. As 
chemism may be completely destroyed by cold 
and revived by heat, if the necessary condition, 
viz., a certain equivalent composition, remains : 
so life may be completely destroyed by cold, 
and again revived by heat if so be the neces- 
sary condition—a certain molecular constitu- 
tion remains. 

Again, Mr. Brown, in the article referred to, 
says that Spencer’s definition of life, viz., ‘a 
continuous adjustment of internal to external 
conditions’ must be revised, since it applies 
only to active life and not to suspended life. I 
think not. Life in the true sense, i. e., actual life 
must be active —the essential nature of life, as 
of all energy, is activity; but there is a neces- 
sary underlying condition, 7. e., a peculiar mo- 
lecular constitution, which may be called poten- 
tial life. As equivalent composition is potential 
chemism, which may under certain conditions 
become actual chemism, so a peculiar molecu- 
lar constitution of protoplasm is potential life, 
which may under certain conditions become 
actual life. Deathis not merely an extinction of 
life, 7. e., actual life, but also the destruction of 
the necessary condition of life, 7. e., the char- 
acteristic molecular structure of protoplasm. 
Extinction of life, therefore, is not necessarily 
death. There are therefore three conditions 
of protoplasm, viz.: (1) living, a condition in 
which life is actual; (2) potentially living, in 
which the necessary molecular constitution or 
vital constitution is present; and (8) dead, in 
which the vital constitution also is wanting.* 


JOSEPH LE CONTE. 
BERKELEY, CAut., May 24, 1901. 


A ‘SAND-BOW’—AN UNUSUAL OPTICAL 
PHENOMENON. 


THE following description, based on personal 
observation, is presented without discussion of 
the optical principles involved. 


* Similar views on the molecular constitution of liv- 
ing protoplasms were brought out by me, in January, 
1892 in a lecture before the Philosophical Society of 
Washington. Bulletin, Vol. XII., p. 29, 1892. 
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On the evening of May 16, the writer was 
crossing the main ridge of Antelope Island— 
the largest land body within the area of the 
Great Salt Lake. As he began the descent on 
the eastern slope, there appeared between the 
island and the mainland what seemed at first 
glance to be segment of a brilliant rainbow of 
unusual width. It was evident, however, that 
no rain was falling in that direction. Clouds 
were gathering in the south and west, but the 
sun was yet unobscured. A wind setting toward 
the mainland had lifted from the dry flats large 
quantities of the ‘oolitic sand,’ with which the 
lake bottom and the recently dried patches on 
this side of the island are covered to a depth 
varying from a few inches to several feet. This 
so-called ‘sand’ consists of calcareous spher- 
ules, fairly uniform in size between the limits 
of No. 8 and No. 10 shot. The oolitic bodies 
are polished and exhibit a pearly luster. 

It would seem that the outer spherical sur- 
faces reflected the light in such a manner as to 
produce the bow. The colored column ap- 
peared almost to touch the lake bed, and its 
ends subtended with the observer an angle of 
about 40°. The prismatic colors were distinct, 
the red being outside, 7. e., away from the sun. 
In apparent width the column was fully double 
that of the ordinary rainbow. A fainter sec- 
ondary bow was plainly visible beyond the pri- 
mary, with the colors in reverse order. The 
phenomenon was so brilliant as to attract the 
attention of all members of the party, and 
it remained visible for over five minutes, 
then, as the sun sank lower, it rapidly died 
away. 

The production of a color bow by reflection 
from the outer surfaces of opaque spherules is 
a new phenomenon to the writer. It is inex~ 
plicable on the principle of refraction and total 
reflection from the interior of transparent 
spheroids, according to which the rainbow is 
generally explained. 

If phenomena similar or analogous to the 
foregoing have been observed, reports of the 
same would doubtless be of instructive in- 
terest. 

JAMES HE, TALMAGE. 

UNIVERSITY OF UTAH, 

SALT LAKE City, May 20, 1901. 
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NOTES ON INORGANIC CHEMISTRY. 
PLATINUM IN ANTIQUITY. 


PROFESSOR BERTHELOT reports in a recent 
number of the Comptes Rendus that on a 
metallic box from Egypt, covered with in- 
scriptions, he found a portion of one of the 
characters made of platinum. The mass was 
too small for a complete analysis, but from its 
behavior toward aqua regia, it appeared to be 
native platinum. The date of the box was 
about 700 B. C. From two standpoints this 
discovery is of more than passing interest. It 
has been a much disputed question whether 
platinum was known tothe ancients. Passages 
from the classics have been quoted which ap- 
pear to some to be references to platinum, but 
this application is in every case very doubtful. 
A much stronger argument against the prob- 
ability of platinum being known more than a 
few centuries ago, is, that until this discovery 
of Berthelot’s, no trace of the metal has been 
found in any ancient remains. Had platinum 
been known, it is hardly conceivable that 
specimens of it should fail to be found some- 
where among the multitudinous remains of 
antiquity. This present discovery really em- 
phasizes the argument, for it would seem from 
the description given by Berthelot that this 
specimen of platinum was used by the work- 
man unwittingly, resembling as it does some of 
the pale gold of Egypt. A second interesting 
point is that if Berthelot’s conjecture be true 
that this is native platinum, obtained from the 
alluvial deposits of Nubia or the upper regions 
of the Nile valley, it is the first recorded oc- 
currence of platinum in Africa, with the 
single exception of an observation of Aimé, in 
1838, that some of the galena from Algeria 
contains a trace of platinum. 


LEAD IN POTTERY GLAZES. 


THERE has been much discussion in England 
the last few years regarding the use of lead in 
pottery glazes, with reference both to the health 
of the potters and to the dangers attending the 
use of lead-glazed vessels in culinary operations. 

In continental potteries a lead glaze is in fre- 
quent use which seems to be far more resistant 
to the action of solvents than those in use in 
England. The subject was recently brought 
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before the Chemical Society by Professor T, E. 
Thorpe and C. Simmonds, and an abstract of 
their work and of the discussion of their paper 
is found in the Proceedings of the Society. Ex- 
amining a large number of glazes, they find that 
many of them are attacked by dilute acids, com- 
parable with the acids found in the human 
system, such as the hydrochloric acid of the 
gastric juice. They find that the resistance de- 
pends upon the ratio of base to silica in the 
glaze. Provided that the ratio falls within cer- 
tain limits, the amount of lead extracted under 
the prescribed conditions is always small, though 
the actual quantity of lead-in the glaze may 
vary from zero to 50 or even 55 per cent. The 
amount of the other bases, such as alumina, 
lime and alkalies, may vary considerably and 
the silica may be replaced to some extent by 
other acids, as boric acid. It is to be hoped 
that American potters, as well as the English, 
may profit by these investigations, which after 
all only serve to bring out what has long been 
in practice in the potteries of Germany, 


COSMIC DIFFUSION OF VANADIUM. 


In 1897 Hasselberg called attention to the oc- 
currence of vanadium in many specimens of 
rutile, as had indeed been noticed by Sainte- 
Claire Deville as early as 1859. Hasselberg has 
now turned his attention to the examination of 
meteorites, and finds the presence of vanadium 
in all those examined of the stony type, while 
in metallic meteorites it is absent, save in a 
single specimen in which a very small quantity 
was found. He has gone over the work of 
Lockyer on the meteoric iron from Nejed and 
Obernkirchen, and finds that his observation 
that vanadium is present in these irons is erron- 
eous. From these investigations he deduces 
the conclusion that a different origin is indi- 
cated for stony and for metallic meteorites. 


Ve Ibe Il, 


CURRENT NOTES ON METEOROLOGY. 


ANNALS OF THE MONT BLANC OBSERVATORY. 

Vou. IV. of the Annales de I Observatoire 
météorologique, physique et glaciaire du Mont 
Blane (altitude 4,358 m.), publiées sous la Direc- 
tion de J. Vallot, contains several interesting 
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papers. A study, entitled ‘Influence de la 
Pression Barométrique sur |’Action chimique 
de la Lumiére directe du Soleil,’ by Dr. M. 
Andresen, deals briefly with the work of Bun- 
sen and Roscoe, and other investigators, and 
presents results obtained by the author at the 
Mont Blane Observatory. A short paper by 
M. and Mme. Vallot deals with ‘Expériences 
sur la Vitesse de la Circulation de |’Hau dans 
les Torrents et sous les Glaciers.’ The most 
important contribution is one by M. Vallot, 
entitled ‘Expériences sur la Marche et les 
Variations de la Mer de Glace.’ This is an 
elaborate study, setting forth the results of 
observations made by the author on the Mer 
de Glace during the nine years 1891-1899. 
The observations included variations in level, 
variations in velocity, and variations in velocity 
in relation to variations in level. The paper is 
illustrated by means of a series of 61 plates, 
published in Vol. V. of the Annales, and de- 
serves attention on the part of all who are in- 
terested in glacial problems. These two vol- 
umes are further evidence that M. Vallot’s 
Observatory is doing effective scientific work. 


THE MOON AND THE WEATHER. 


A NEW journal, Climat, printed in four 
languages under the editorship of M. Dem- 
schinsky, of Torbino, Russia, and devoted to 
the publication of articles on the relation of 
the moon and meteorological phenomena, has 
recently been widely advertised. So far, three 
numbers of this magazine have been received. 
M. Demschinsky published, in Nos. 1 and 2 of 
Climat, a series of curves showing the probable 
course of the barometer and thermometer dur- 
ing the month of April at a large number of 
stations, The only comparison of the predic- 
tions with the facts of observed weather con- 
ditions that has thus far been given publicity 
is discussed by Dr. H. R. Mill, in Symons’s 
Monthly Meteorological Magazine for May. Dr. 
Mill has made a careful comparison of the 
predicted conditions and of the actual weather 
observed in the cases of Aberdeen and of 
Valencia. The conclusion reached is, as might 
have been expected, that ‘ practically the fore- 
casts as a whole appear to be valueless,’ so far 
as these two stations are concerned. 
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NOTES. 


In the National Geographic Magazine for May 
an article by Gannett, on ‘The General Geog- 
raphy of Alaska’ (pp. 180-196), gives a good 
general account of the climate of that territory. 
This article forms one of the chapters of the 
volume dealing with the Harriman Expedition. 
The writer is inclined to believe ‘that if any 
part of Alaska can become of agricultural im- 
portance it is the interior rather than the Pacific 
coast. But it is doubtful whether even this re- 
gion will admit of profitable farming. * * * How- 
ever, as the higher rate of freight to the interior 
will have the effect of a protective tariff on 
home products, it may be possible to raise grain 
and vegetables at a profit under conditions 
which would be prohibitory on the coast.’’ 

The Meteorological Observations for 1900, as 
contained in the 13th Annual Report of the 
Colorado Agricultural Experiment Station, at 
Fort Collins, Colo., show that the mean annual 
evaporation at that station is 41.16 inches (10 
years). This is the amount evaporated from a 
water surface in a tank 3x 3 x3 feet, flush with 
the ground. 

Part VII. of the Report of the Chief of the 
Weather Bureau for 1899-1900 contains the 
‘Meteorological Observations of the Second 
Wellman Expedition,’ by Evelyn B. Baldwin, 
the leader of the present Baldwin-Ziegler Ex- 


pedition. 
R. DEC. WARD. 


SCIENTIFIC POSITIONS UNDER THE GOV- 
ERNMENT. 

THE U. S. Civil Service Commission an- 
nounces that it is desired to establish an eligible 
register for the position of laboratory assistant 
in physics, National Bureau of Standards, Treas- 
ury Department. It will not be necessary for 
applicants to appear at any place for examina- 
tion. The examination will consist of the fol- 
lowing subjects : 


Education and training........-....:eeceee 30 
Original investigations..........0....0-+.s0 30 
JBN q ASTI canemoonanooepnassonaaocEDeos bepesoage 20 
HD AGSHIS) ann on nooononsoncoooSndcnaadsinappSggaNcON OSS 20 

ARO bs reacenancoopastosuncooonoano0ascoN0B000800 100 


From the eligibles resulting from this ex- 
amination it is expected that certification will 
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be made to two positions as laboratory assistant 
in physics, National Bureau of Standards, Treas- 
ury Department, one at a salary of $1,200 and 
the other at a salary of $1,400 per annum. 

On the same day an examination, which also 
will not require attendance, will be held for 
two assistant agrostologists in the U.S. Depart- 
ment of Agriculture, with salaries respectively 
of $1,600 and $1,400 per annum. The Depart- 
ment states that the positions for which this 
examination is held require thorough training 
and practical experience in subjects pertaining 
to grasses and forage plants and animal foods, 
and the management of grass lands and forage 
crops in the field. The subjects and weights 
are: 


Training and experience with special reference to : 


(a) Theory and practice in agriculture......... 25 
(b) Teaching or scientific research............... 10 
(c) Publications and editorial work............ 15 
50 
TNNERNS ocoonoyasdooson poopse nou sccopsbsan;enDoAEnSsasedaoD5905003 30 
Plan (to be devised by the applicant) for experi- 
ments to solve any forage problem ................. 20 
NY ococo050 930040 cansc0 bon noSoCOnOSANDSASARoENANDODNS 100 


On the same day there will, further, be an 
examination, not requiring attendance, for the 
position of scientific aid with a knowledge of 
statistics in the Department of Agriculture. 

This examination will consist of the follow- 
ing subjects : 


College course (with bachelor’s degree) 


Or its equivalent ................0ceseseeeeees 40 

Post-graduate work and special qualifi- 
GRIROME): cooosaccasooaescobesacoqoobqbocHsGaceGeebe 30 
Thesis or other literature ...................5+ 30 
100 


Applications will not be received from other 
than graduates of colleges receiving benefits 
from grants of land or money from the United 
States, unless it is shown that the applicants 
have pursued courses of instruction having an 
economic bearing which will qualifiy them for 
the work of the Department of Agriculture. 
Applicants must show the scope of the studies 
pursued and the length of time devoted to them, 
the standing in such studies, especially with 
regard to the subject of statistics, and the 
special qualifications which they have for work 
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upon this subject. They must also submit a 
thesis upon the subjects of statistics, or in lieu 
thereof such other literature on the subject as 
may have been published over their own sig- 
nature. ‘The salary of the position is $40 per 
month and no person will be permitted to serve 
as a scientific aid for more than two years. _ 
Scientific aids who pass in an open competitive 
supplementary examination in some technical 
or scientific subject or subjects which may be 
held will be eligible to certification from such 
supplementary register to higher positions 
within the classified service, regardless of their 
services as scientific aids. 


THE AMERICAN ASSOCIATION. 
SECTION A. MATHEMATICS AND ASTRONOMY. 


THE officers of the section, Professor James 
McMahon, chairman, and Professor George A. 
Miller, secretary, have received the following 
titles for presentation at the Denver meeting. 
They have not, however, yet been approved by 
the Sectional Committee : 


‘A Summary of the Salient Effects due to the Secu- 
lar Cooling of the Earth’: Professor R. S. WoopwAgp, 
Columbia University. 

“The Energy of Condensation of Stellar Bodies’: 
Professor R. S. WooDWARD. 

‘Supplementary Report on Non-Euclidean Geom- 
etry’: Professor GEORGE BRUCE HALSTED, University 
of Texas. 

“On the Application of the Fundamental Laws of 
Algebra to Infinite Series’: Professor FLORIAN 
Cayort, Colorado College. 

“Conditionally Convergent Series whose Product is 
Absolutely Convergent’: Professor FLORIAN CAJORI. 

“Report on Continuous groups’: Professor H. B. 
NEwson, Kansas University. 

“The Great Meteor of December 7, 1900’: Pro- 
fessor H. A. Howe, University of Denver. 

“Note on a Direct Solution of Kepler’s Problem ’: 
Professor H. A. HOWE. 

‘The Next Appearance of Eros’: Professor H. A. 
HOWE. 

‘On Systems of Isothermal Curves’: Professor L. 
E. Dickson, University of Chicago. 

‘On the Modular Function’ Associated with the 
Irrationality s?=2(z—1) (e—2) (2—y)’: Dr. J. 
I. HutcuHinson, Cornell University. 

‘The Physical Bases of Long-Range Seasonal Fore- 
casts’: Professor CLEVELAND ABBE, U.S. Dept. of 
Agriculture, Weather Bureau. 
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‘Philosophy of Mathematics’: Professor W. J. 
Kerr, Agricultural College of Utah. 

‘Astronomy in the High Schools’: Miss MARY 
Proctor, New York City. 

‘Concerning (a) the Concept of n-Dimensional 
Space and (b) Self-Reciprocal Geometries’: C. J. 
KEYSER, Columbia University. 

“On the Probable Densities of the Satellites of the 
Solar System’: Professor T. J. J. Ser, U.S. Naval 
Observatory. 

‘Photometric Observations of Eros’: 
PARKHURST, New York City. 

‘ The History of Several Fundamental Theorems in 
the Theory of Groups of Finite Order’: Dr. G. A. 
MILLER, Cornell University. 


HENRY M. 


SECTION F. ZOOLOGY. 


Professor Henry B. Ward, secretary, has 
sent the following circular letter to members of 
the section : 


The next meeting of the A. A. A. 8. will be held 
in Denver, Colorado, August 24th to 31st, 1901. The 
opportunity is good for bringing together a large 
number of zoologists and making the meeting par- 
ticularly interesting. 

A provisional program of papers to pe read before 
Section F will be printed within a short time and all 
members are urged to send titles as soon as practi- 
cable. 

Permit me to call your attention to Article 28 of 
the constitution which designates how the sectional 
committee shall complete the final program from ab- 
stracts of papers presented. Kindly conform to the 
conditions as given there. I enclose blanks for titles 
and abstracts of papers. 

The work of section F would be much strengthened 
if a larger number of the morphologists of the country 
were enrolled in its membership. Now that each 
member of the association receives gratis the official 
journal, SCIENCE, it is certainly true that no one can 
afford to be without membership in the organization. 

Will not each present member assist in the work of 
enlarging the membership roll ? 

CONVOCATION WEEK. 

Ir will be remembered that, at the instance 
of a committee of the American Association 
for the Advancement of Science, the Associ- 
ation of American Universities recently took 
action recommending that a convocation week 
be set aside for the meetings of scientific and 


learned societies. Columbia University, Cor- 
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nell University, the Catholic University of 
America, Clark University and Johns Hopkins 
University have altered their calendars, so that: 
exercises will not be held during the week 
The schedules of 
California, Leland Stanford Junior, Michigan 


in which January 1 falls. 


and Yale are already such that no exercises 
fall in this week. Pennsylvania and Princeton 
have arranged to permit all instructors who 
wish to attend the meetings held during con- 
vocation week to do so, and it is expected that 
they will alter their official calendars next year. 
The faculty of the University of Wisconsin has 
voted to lengthen the Christmas holidays so 
that convocation week will be left free till 
1905; this action will doubtless be confirmed 
by the regentsand made permanent. The only 
members of the Association of American Uni- 
versities, whose sessions begin during the week 
above mentioned and which has not yet taken 
It is to be 
hoped, may we not say expected, that all the 


action are Harvard and Chicago. 


institutions of the United States and Canada will 
give their support to this important movement. 


SCIENTIFIC NOTES AND NEWS. 


THE Hon. CHARLES D. WALcorT, director 
of the U. S. Geological Survey, gave an ad- 
dress before the University of Chicago on June 
17, his subject being ‘The Relations of the 
National Government to Higher Education and 
Research.’ We hope to publish this address 
next week. 


Dr. PAuL C. FREER, professor of general 
chemistry in the University of Michigan, has 
been granted leave of absence for one year to 
go to Manila on an important scientific commis- 
sion on behalf of the Philippine Commissioners. 


Dr. WILLIAM Z. RipLEy, of the Massa- 
chusetts Institute of Technology, has been in- 
vited to deliver the Second Huxley Memorial 
Lecture before the Anthropological Institute of 
Great Britain. The first lecture was given last 
year by Lord Avebury. 


JUNE 21, 1901.] 


PROFESSOR BASHFORD DEAN, who is now 
working at the Misaki Marine Station of the 
Imperial University of Tokio, has presented a 
yacht, with a complete outfit for marine zo- 
ological work, to the institution. 

THE Society of Arts, London, has awarded 
the Albert medal to King Edward, who for 

' thirty-eight years has acted as president of the 
society. 

CoLUMBIA UNIVERSITY at its recent com- 
mencement exercises conferred its newly es- 
tablished D.Sc. on Mr. Arnold Hague, of the 
U.S. Geological Survey. The degree of LL.D. 
was conferred on Dr. W. H. Maxwell, superin- 
tendent of the New York schools, and the de- 
gree of M.S. on the Rey. Frank D. Gamewell, 
professor of physics at the University of Pekin, 
and on Dr. G. M. Lefferts, clinical professor 
of laryngology in the College of Physicians 
and Surgeons of the University. 

THE valuable contributions to entomology 
made by William H. Ashmead, of the U. S. 
National Museum, were recognized by the 
Florida Agricultural College and Experimental 
Station in Lake City, Fla., at its recent com- 
mencement by the conferment of the honorary 
degree of A.M. 


DUBLIN UNIVERSITY will confer its D.Sc. on 
W. Burnside, professor of mathematics, Royal 
Naval College, (Greenwich; W. E. Wilson, 
F.R.S., and Francis Joseph Edward Spring, 
C.1.E. 


PROFESSOR H. 8. CARHART has been appointed 
a delegate to the International Engineering 
Congress in Glasgow by the American Institute 
of Electrical Engineers. He has also been 
nominated as an honorary member of the Con- 
gress. He sails on August 13, and will attend 
both the Engineering Congress and the meeting 
of the British Association in Glasgow. 

Mr. F. W. HonGe has recently been appointed 
assistant in charge of office in the Smithsonian 
Institution, and to accept that appointment has 
resigned his position as ethnologist in the 
Bureau of American Ethnology. He continues 
as managing editor of the American Anthropolo- 
gist. 

Dr. Victor C. VAUGHAN, of the University 
of Michigan, was elected president of the 
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American Academy of Medicine at the annual 
meeting held in St. Paul, Minn., the first week 
in June. 

Dr. FREDERICK BEDELL, of Cornell Univer- 
sity, will spend the coming year in Europe. 

Proressor J. CULVER HARTZELL, of the 
Illinois Wesleyan University, will be engaged 
during the summer in tracing certain partings 
in Indiana for the Indiana Geological Suruey. 

PROFESSOR W. RAMSAY will lecture on the 
‘Inert Constituents of the Atmosphere,’ and 
Professor Francis Darwin on ‘The Movements 
of Plants,’ at the approaching Glasgow meet- 
ing of the British Association. 


PROFESSOR JAMES DEWAR gave the Bakerian 
Lecture before the Royal Society on June 18, 
his subject being ‘The Nadir of Temperature 
and Allied Problems.’ 


THE William T. Lusk Memorial Science 
Prize has been awarded by the faculty of the 
University and Bellevue Hospital Medical Col- 
lege to S. S. Goldwater, for a paper entitled 
‘Notes on Blood Pressure in Man.’ This prize 
is awarded to the member of the senior class 
presenting the best thesis which is the product 
of personal original research. 

A MEMORIAL tablet to the late J. C. Porter, the 
botanist, was unveiled at Lafayette College in 
connection with the commencement exercises. 


WE regret to announce the death of Profess- 
or Truman Henry Safford, which occurred at 
Williamstown, on June 13. Born at Royalton, 
Vt., in 1836, he had since 1876 occupied the 
chair of astronomy in Williams College. 


Dr. ARTHUR HAZELIUS, of Stockholm, the 
enthusiastic inspirer of the Northern Museum 
in that town, and the reviver of old Swedish 
customs, dances and costumes in the beautiful 
open-air museum known as Skansen, died on 
Whitmonday, mourned by all his countrymen. 


M. Maris, known for his contributions to 
scientific agriculture, died at Montpelier, on 
May 9; Professor W. H. Heineke, for thirty- 
three years professor of surgery at Erlangen, 
has died at the age of sixty-six years. 

JOHN VIRIAMU JONES, principal of, and pro- 
fessor of physics in, the University College of 
South Wales at Cardiff, died at Geneva on June 
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2. An obituary notice in the London Times 
states that he was born at Pontreporth, near 
Swansea, in 1856, he matriculated at London 
University in 1872, and won a University schol- 
arship in geology, a subject in which he gradu- 
ated as B.Sc. with first-class honors in 1875. 
In the preceding year he was elected Bracken- 
bury scholar in natural science at Balliol Col- 
lege, Oxford; and in due course he was placed 
in the first class in mathematical moderations 
(1877), the final school of mathematics (1879), 
and the final natural science school (1880). 
For ashort time he was demonstrator in the 
Clarendon Laboratory under Professor Clifton ; 
but in 1881 he left Oxford to become principal 
of, and professor of mathematics and physics in, 
Firth College, Sheffield. Two years later, on 
the establishment of the University College of 
South Wales, he was appointed its first princi- 
pal, also acting as professor of physics; and 
this position he retained up to his death. In 
1894 he was chosen a fellow of the Royal 
Society, and in 1897 was elected a fellow of 
Jesus College, Oxford. His scientific work 
was mainly concerned with the measurement 
of electrical resistance, and he was a member 
of the committee of the British Association on 
that subject. In particular he was deeply 
interested in the determination of the standard 
ohm by the Lorenz method in absolute measure, 
i. €., conditioned only by the units of length 
and time and the properties of the ether; he 
constructed a Lorenz apparatus for his labora- 
tory at Cardiff, and took a prominent part in 
designing and testing another that was made in 
London for the McGill University. The cause 
of technical and scientific education in Wales 
owed much to his powers of organization, and 
he was vice-chairman of the Welsh Central 
Board for Intermediate Education, besides be- 
ing the first Vice-chancellor of the University 
of Wales. 

Dr. R. A. DALy, of Harvard University, has 
given up the plan of conducting a geological 
expedition to the North this summer. 

MAgor RonALD Ross, of the Liverpool School 
of Tropical Medicine, expected to leave for 
Sierra Leone on June 8, in charge of the fifth 
malarial expedition from the school. 

Atyiso B. Stryens, assistant professor of 
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pharmacy, in the University of Michigan, will 
spend a portion of the coming summer in New 
York City gathering old mortars, jars, shelf fix- 
tures, etc., which will be made the nucleus of a 
collection illustrating the history of pharmacy. 


A CORRESPONDENT of the London Times states 
that Dr. Stein, writing from Khotan on April 
22, reports the latest results of his excaya- 
tions in northern Chinese Turkestan. He 
has unearthed a large number of fine stucco 
sculptures closely resembling the Greco-Bud- 
dhist relics of the northwestern Punjab, prob- 
ably belonging to the first century of the Chris- 
tianera. Great difficulty is being experienced in 
excavating the colossal Buddhas, but valuable 
photographs have been taken of them, while 
the smaller pieces have been removed. Dr. 
Stein has now a fine illustration of what the 
big Stupa with its chapel and court was like in 
Khotan at the time of the Han dynasty. 


PROFESSOR WILLIAM PATTEN, of Dartmouth 
College, has been granted leave of absence for 
the first semester of the next academic year. 
He will attend the International Congress of 


. Zoologists in Berlin and afterwards explore the 


coast of the Baltic in Russia in search of speci- 
mens of Cephalaspis and other Ostracoderms. 
The United States Government, through its 
Geological Survey, has generously offered finan- 
Dr. Patten’s 
courses at Dartmouth will be given during his 
absence by Dr. J. H. Gerould. 


Dr. FRANK RUSSELL has recently reported 
to the Bureau of American Ethnology a suc- 
cessful archeological trip through southeastern 
Arizona, in the course of which a number of 
hitherto unknown ruins were discovered and 
reconnoitered. 

Proressor W. H. HoumsEs recently returned 
from a visit to the South Carolina State College, 
at Columbia, where he supervised the arrange- 
ment and installation of the Babcock collection 
of stone implements. This collection, which 
represents the findings of the late Dr. Babcock 
during thirty years’ residence in the district 
formerly occupied by the Catawba Indians, re- 
cently passed into the possession of the State ; 
and it is now available for inspection, as well 
as for systematic study. 
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THE U. S. Biological Survey, Department of 
Agriculture, has sent an expedition to Atha- 
basea and Great Slave Lakes. The chief ob- 
ject is the collection of information and speci- 
mens illustrating the geographic distribution of 
mammals, birds, trees and shrubs in the region. 
The expedition is in charge of Edward A. 
Preble. Last year Mr. Preble was sent to 
Hudson Bay on a similar mission. 

REUTER’S correspondent in Berlin, telegraph- 
ing on June 1, says: The evening papers state 
that the international negotiations which have 
been proceeding with reference to the inter- 
national protection of birds have now been 
concluded, and that the imperial chancellor has 
forwarded the draft of the international con- 
vention on this subject to the federal council 
with a recommendation that Germany should 
subscribe to it. 

THE Chamber of Commerce of Cambridge- 
shire, has unanimously passed a resolution de- 
claring that it is desirable for the British gov- 
ernment to establish an official seed-testing 
station. 

THe Antarctic exploring vessel Discovery 
left Dundee for London on June 8. A succes- 
sor to Professor Gregory as leader of the 
scientific staff has not, we understand, yet 
been appointed. 

THE Rockefeller Institute for Medical Re- 
search was incorporated in New York State on 
June 13. The directors for the first year, as 
we have already stated, are: William H. 
Welch, of Baltimore, T. Mitchell Prudden, 
C. A. Herter, L. Emmett Holt, and Hermann 
W. Biggs, of New York; Simon Flexner, of 
Philadelphia, and Theobald Smith, of Boston. 

A COMMISSION, consisting of Sir T. Lauder 
Brunton, Dr. T. Stevenson, Mr. A. G. Salamon, 
Dr. A. P. Luff, Dr. Samuel Buckley and Mr. 
Fletcher Moulton, K.C., M.P., appointed by 
the Manchester Brewer’s Central Association 
to investigate the causes of the beer poisoning 
that has recently occurred in Great Britain has 
made its report. The Commissionerssay: ‘‘ It 
is clear that the most frequent source of arsen- 
ical contamination in beer is the use of malt 
which has been kiln-dried or malted with im- 
proper fuel containing arsenic. At the same 
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time the experience of the late outbreak has 
shown that precautions must be taken against 
the presence of arsenic in brewing sugars and 
other materials (except, perhaps, malt adjuncts) 
on account of the serious consequences of any 
carelessness in manufacture which might intro- 
duce arsenic. Accordingly, we have considered 
what steps should in future be taken by brewers 
to protect themselves from any repetition of 
the recent disasters. We recommend that 
brewers should make it a rule to require a 
written guarantee of freedom from arsenic with 
all purchases of brewing materials of every 
kind. In addition to this we recommend that 
brewers should from time to time test the purity 
of their beer in respect of arsenic. The fact 
that yeast has a special affinity for arsenic af- 
fords an excellent method of demonstrating the 
purity of the materials used. If the yeast be 
tested for arsenic, it will readily show whether 
the wort is contaminated, for it will be many 
times richer in arsenic than the wort itself. It 
thus forms an excellent indicator of the pres- 
ence of arsenic. In addition to frequent test- 
ing of the yeast, it would be advisable for the 
brewers to take control tests from time to time 
of their brewing sugars, finings and other ma- 
terials.’”’ 


UNIVERSITY AND EDUCATIONAL NEWS. 

THE bills in the Michigan Legislature to re- 
duce the quarter-mill tax levied for the benefit 
of the university have been defeated. The 
annual income from this tax is now approxi- 
mately $275,000, an increase over last year of 
$50,000. 

THE alumni of the Massachusetts Institute 
of Technology have subscribed $100,000 for a 
gymnasium, to be erected as a memorial to the 
late President Walker. Over 15,000 former 
and present students have sent subscriptions. 

CoLUMBIA UNIVERSITY has received an anon- 
ymous gift of $100,000 for the establishment 
of a department for the study of Chinese insti- 
tutions, language and history. 

PRESIDENT PATTON announced at the com- 
mencement exercises of Princeton Univer- 
sity that the authorities of the university had 
received $50,000 for an endowment fund for 
the library and $10,000 to establish a fellow- 
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ship in rhetoric. He also said that $150,000 of 
the $200,000 necessary for the erection of a 
new gymnasium had been insured by the 
alumni. 

THE University of Chicago has received $8, - 
000 by the will of Marie J. Mergier to establish 
a scholarship in physiology. 

Mrs. CAROLINE STANNARD TILTON, of New 
Orleans, has given $50,000 for a Tilton Memor- 
ial Library Building at Tulane University. 

Ir has now become known that Mr. and Mrs. 
James Speyer are the donors of the $100,000 
for the experimental school of Teachers Col- 
lege, Columbia University. A site has been 
purchased near Amsterdam Avenue and 128th 
Street, and plans for the building, prepared by 
Mr, A. E. Josselyn, have been accepted, 

LINCOLN COLLEGE and Decatur Industrial 
College have united, and will hereafter be called 
Milliken University, in recognition of a gift of 
$150,000 from Mr. James Milliken. Mr. A. R. 
Taylor has resigned the presidency of the State 
Normal College at Emporia, to become presi- 
dent of this institution. 

THE faculty of the University of South Da- 
kota decided, by practically a unanimous vote, 
several months ago, that there should hereafter 
be but one degree granted for all courses of 
work, viz., the Bachelor of Arts. Heretofore 
there have been three degrees granted, Bach- 
elor of Arts, Bachelor of Science and Bach- 
elor of Philosophy. This step was taken inde- 
pendently of the similar action by the Univer- 
sities of Michigan and Minnesota which we 
recently reported. 

THE Yale Forest School has thirty-five appli- 
cations for its summer session, which will be 
held next month at Milford, Pa. 


A. D. CoLE, professor of physics and chem- 
istry in Denison University, has been called to 
a chair of physics in the Ohio State University. 
His position at Denison has been filled by the 
appointment of Professor Clark Chamberlin, of 
Colby College, Me. 

W. G. Ticut, professor of geology for thir- 
teen years in Denison University, and editor of 
the Bulletin of the Scientific Laboratories, has 
been elected to the presidency and professor- 
ship of geology in the University of New Mexico, 
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H. C. MorEns, a fellow at Clark University, 
has been appointed assistant professor of math- 
ematics in Leland Stanford University. 


PRoFEssor F. C. FRENCH has resigned the 
chair of philosophy at Vassar College, and Dr. 
H. Heath Bawden has been appointed associate 
professor of philosophy in the institution. 


FREDERICK E. Boiron, Pu.D. (Clark) has 
been promoted to the head of the department 
of pedagogy in the State University of Iowa, 
succeeding Professor J. J. McConnell who has 
resigned to accept the superintendency of 
schools at Cedar Rapids, Iowa. 


PROFESSOR EUGENE HAANEL has resigned 
the chair of physics in Syracuse University to 
accept an appointment as superintendent of 
mines of Canada. 


Dr. SHEPHERD Tyory FRANZ, assistant in 
physiology in the Harvard Medical School, 
has been appointed instructor in physiology at 
Dartmouth College. He will give courses both 
in the Academic Department and in the Medi- 
cal College. 


Dr. MARGARET FLOY WASHBURN, warden of 
Sage College, has been appointed to a lecture- 
ship in psychology in Cornell University. 

PAUL GOODE, who has been head of the de- 
partment of Geography at the Normal School, 
Charleston, Ill., since its foundation, has re- 
cently received the degree of Ph.D, from the 
University of Pennsylvania and has been ap- 
pointed instructor in geography in the same in- 
stitution. 

Dr. HERMAN C. COOPER, now of Lincoln, 
Nebraska, has been elected instructor in the de- 
partment of chemistry of Syracuse University. 


SANFORD BELL, a Clark University student, 
will be temporary instructor in psychology and 
pedagogy at Mount Holyoke College next year. 


THE newly created third chair of zoology at 
the Imperial University of Tokio has been 
placed under the charge of Professor 8. Watasé. 


M. TH. RiBoT, professor of experimental and 
comparative psychology at the Collége’ de 
France and editor of the Revue Philosophique, 
will retire from his chair on a pension at the 
end of the present academic year. 
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RELATIONS OF THE NATIONAL GOVERN- 
MENT TO HIGHER EDUCATION AND 
RESEARCH.* 


WHEN one considers the relations of the 
General Government to higher education 
and research, probably the first question to 
arise is, What, within the limitations im- 
posed by the Constitution, can the Govern- 
ment do? Other pertinent inquiries are: © 
What has been done? What is the pres- 
ent policy of the Government? How are 
its educational resources being utilized? 
What can be done that is not already being 
well done by our universities, colleges and 
technical institutions ? 

Many of our wisest and best statesmen 
and jurists believe that the General Gov- 
ernment has no power, under the Con- 
stitution, to appropriate money for educa- 
tional purposes, that important function 
having been left to the States. A glance 
backward over the history of colonial and 
national discussion and legislation is inter- 
esting and instructive. 


HISTORY OF COLONIAL AND 
CUSSION. 


NATIONAL DIS- 


In colonial times Oxford, Cambridge and 
Edinburgh were to American youth the 
centers of learning and higher education. 
These famous universities furnished all that 


*Substance of address before the University of 
Chicago, delivered June 17, 1901. 
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was needed by the well-to-do student, and 
local colleges were given little attention and 
secant support. The founders of our college 
system were obliged to meet adverse condi- 
tions which developed the same qualities 
that led their compatriots to the conquest 
of the continent. 

Early in the seventeenth century (1619) 
the Virginia Company granted ten thousand 
acres of land ‘ for the foundation of a semi- 
nary of learning for the English in Vir- 
ginia.’ At the suggestion of the King, the 
bishops of England, in the same year, raised 
fifteen hundred pounds to aid in the educa- 
tion of the Indians in connection with the 
proposed grant of land for the seminary. 
A portion of the land was occupied and the 
seminary was started under the direction of 
George Thorpe, a man of high standing in 
England. But the institution was short- 
lived. It, with its inmates and founder, 
perished in the Indian massacre of 1622. 

In 1624 an island in the Susquehanna 
river was granted for the founding and 
maintenance of a university, but the un- 
dertaking lapsed with the death of its pro- 
jector and of James I. and the fall of the 
Virginia Company. 

For a time the movement for higher edu- 
cation was delayed, but in 1686 Harvard 
was founded ; then William and Mary, in 
1660; Yale, in 1701; the College of New 
Jersey, in 1746; the University of Penn- 
sylvania, in 1751; Columbia, in 1754; 
Brown, in 1764; Dartmouth, in 1769; the 
University of Maryland, in 1784; the Uni- 
versity of North Carolina, in 1789-’95; the 
University of Vermont, in 1791, and Bow- 
doin, in 1794. 

The university spirit was well developed 
when the Constitutional Convention met in 
1787. Madison, who was a member of the 
convention, acting in harmony with the 
known wishes of Washington, proposed to 
give the National Legislature power— 


To establish a university. 


SCIENCE. 


(N.S. Vou. XIII. No. 339. 


To encourage, by premiums and provisions, the ad- 
vancement of useful knowledge and the discussion of 
science. 


Charles Pinckney also earnestly advo- 
cated a plan for the establishment of a 
national university, and Mr. Wilson sup- 
ported the motion; but the matter was 
dropped, on the ground that Congress al- 
ready had sufficient power to enact laws for 
the support of national education. 

John Adams, who agreed with Washing- 
ton in believing that ‘scientific institutions 
are the best lasting protection of a popular 
government,’ was always a strong advocate 
of the promotion of intelligence among the 
people. He secured the insertion in the 
constitution of Massachusetts of a provision 
recognizing the obligation of a State to pur- 
sue a higher and broader policy than the 
mere protection of the temporal interests 
and political rights of the individual. This 
provision read as follows : 

It shall be the duty of legislatures and magistrates 
in all future periods of this Commonwealth, to cherish 
the interests of literature and the sciences * * * to 
encourage private societies, and public institutions, 
rewards and immunities for the promotion of agricul- 
ture, arts, sciences, commerce, trades, manufactures, 
and a natural history of the country.* 

Washington sought to impress on Con- 
gress and the people his earnest conviction 
that the Government should establish and 
support a great national university. To 
this end he made a bequest in his will, 
and if Congress had treated it as the Legis- 
lature of Virginia treated his bequest for 
the endowment of Washington College, 
there would be to-day a fund sufficient to 
give adequate support to a great institu- 
tion for investigation and original research 
in the capital city. In his will Washington 
expressed the fears he entertained as to the 
effect of foreign education on the youth of 
America, and the desirability of having an 
American university. His language was as 
follows: 


* Massachusetts Public Statutes, 1882, p. 34. 
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That as it has always been a source of serious re- 
gret with me to see the youth of these United States 
sent to foreign countries for the purpose of education, 
often before their minds are formed, or they have im- 
bibed any adequate ideas of the happiness of their 
own, contracting too frequently not only habits of 
dissipation and extravagance, but principles un- 
friendly to republican government, and to the true 
and genuine liberties of mankind, which thereafter 
are rarely overcome. For these reasons it has been 
my ardent wish to see a plan devised on a liberal 
scale which would haye a tendency to spread sys- 
tematic ideas through all parts of this rising empire, 
thereby to do away with local attachments and State 
prejudices, as far as the nature of things would, or 
indeed, ought to admit, from our national councils. 
Looking anxiously forward to the accomplishment of 
so desirable an object as this is (in my estimation), 
my mind has not been able to contemplate any plan 
more likely to effect the measure than the establish- 
ment of a university in a central part of the United 
States, to which the youth of fortune and talents from 
all parts thereof might be sent for the completion of 
their education in all the branches of polite litera- 
ture, in arts, and sciences, in acquiring knowledge 
in the principles of politics and good government, 
and (as a matter of infinite importance, in my judg- 
ment), by associating with each other, and forming 
friendships in juvenile years, be enabled to free them- 
selves in a proper degree from those local prejudices 
and habitual jealousies which have just been men- 
tioned, and which when carried to excess are never- 
failing sources of disquietude to the public mind, 
and pregnant of mischievous consequences to this 
country. F 

Madison, though defeated in his effort to 
secure the approval of the Constitutional 
Convention in respect to the establishment 
of a national university, did not fail, when 
President, to call the attention of Congress 
to the subject. In his second annual mes- 
- sage he said: 

I cannot presume it to be unreasonable to invite 
your attention to the advantages of superadding to 
the means of education provided by the several States 
a seminary of learning instituted by the national 
legislature, within the limits of their exclusive juris- 
diction, the expense of which might be defrayed or 
reimbursed out of the vacant grounds which have 
accrued to the nation within those limits. (Annals 
of Congress, 1810, ’11, ’13.)* 

* The History of Federal and State Aid to Higher 
Education in the United States,’ by Frank W. Black- 
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Various other attempts have been made 
from time to time to establish a national 
university. Blackmar says: 

In 1796 a proposition was before Congress in the 
form of a memorial praying for the foundation of a 
university. (Ex. Doc., 4th Congress, 2d session.) 

Again, in 1811 a committee was appointed by Con- 
gress to report on the question of the establishment 
of a seminary of learning by the National Legisla- 
ture. The committee reported unfavorably, deeming 
it unconstitutional for the Government to found, en- 
dow and control the proposed seminary. (Ex. Doc., 
11th Congress, 3d session. ) 

In 1816 another committee was appointed to con- 
sider the same subject, and again the scheme failed. 
(Ex. Doc., 14th Congress, 2d session. ) * 


When the disposition of the Smithson 
fund was under consideration (1838-1846), 
the subject of founding a national univer- 
sity was fully and freely discussed, and the 
plan was rejected by Congress. 

Again in 1873 the matter was revived by 
the Hon. J. W. Hoyt, who from that time 
onward never ceased to labor diligently for 
a national university. Largely owing to 
his zeal and activity a committee of 100 
was formed, various bills were introduced in 
Congress and a Senate Committee was cre- 
ated to establish a national university. But 
Congress always looked on the scheme 
with suspicion and not one of the various 
bills offered was ever acted upon by the 
Senate or House of Representatives. 

The trend of opinion has been and is that 
the Government should not found a na- 
tional university in the sense suggested by 
Washington and his followers. The Con- 
gress has, however, generously aided techni- 
eal and higher education by grants of land 
to States and Territories for educational 
purposes. 

The policy was inaugurated under the 
general authority of the famous Ordinance 
of July 13, 1787. Conformably thereto a 


mar, Ph.D. : Bureau of Edueation, Contributions to 
American Educational History, edited by Herbert B. 
Adams, No. 9, 1890, p. 32. 

* Op. cit., pp. 39, 40. 
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contract was entered into between the Ohio 
Company and the Board of Treasury of 
the United States, on the 27th of July, 
1787, whereby lot 16 in every township 
was given for the maintenance of public 
schools and not more than two complete 
townships were given perpetually for the 
purpose of a university, the land to be ap- 
plied to the purpose by the legislature of 
the State. * 

The most important act, after that of 
1787, was that of 1862, granting land for 
the endowment of colleges for teaching agri- 
culture and the mechanical arts. It is to 
be noted that by this act the responsibility 
was. thrown entirely upon the States, and 
that, so far as the administration of the 
fund was concerned, it was State, not na- 
tional, education. 

The total grants of lands aggregate 
about 13,000,000 acres, or 20,000 square 
miles. Of this 2,500,000 acres, or 4,000 
square miles, were for the establishment of 
higher institutions of learning. This land, 
divided among thirty States and Territories, 
gives an average of a little more than 80,- 
000 acres, or about 130 square miles. For 
technical schools, called ‘Colleges for the 
benefit of agriculture and the mechanical 
arts,’ Congress has granted to forty-five 
States 10,500,000 acres, or about 16,000 
square miles. This is an average of 230,- 
000 acres, or about 360 square miles. Con- 
gress now grants annually to each of the 
forty-five States $25,000, + a total of more 
than a million dollars, all of which is 
expended under the direction of State 
boards. 

The Government maintains, and has 
maintained since 1802, an academy for 
training its army officers ; also, since 1845, 

*Bancroft, ‘History of the Constitution,’ N. Y., 
1882, Vol. II., pp. 4385, 436. Also Geo. B. Germann, 
‘National Legislation concerning Education,’ New 
York, 1899, pp. 19, 20. 


ft Act approved August 30, 1890. 
Large, Vol. 26, p. 417. 
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an academy for training its naval officers. 
The Government does not maintain and 
never has maintained any institution for 
training its civil officers. 

The policy of the Government, as gathered 
from its acts, has been to relegate the di- 
recé control of education to the States, 
aiding them in this work by grants of land, 
and in the case of technical education by 
grants of money also. 


PRESENT POLICY OF THE GOVERNMENT. 
Turning, now, to the question, What is 
the present policy of the Government? we 
have just seen that aid is given by grants 
of land, and in the case of the experiment 
stations by grants of money. As to the 
use of its literary and scientific collections 
by students its policy was defined by a 
public resolution of Congress approved 
April 12, 1892, which reads as follows: 


Whereas large collections illustrative of the various 
arts and sciences and facilitating literary and scientific 
research have been accumulated by the action of Con- 
gress through a series of years at the national capital ; 
and. "1 

Whereas it was the original purpose of the Govern- 
ment thereby to promote research and the diffusion of 
knowledge, and it is now the settled policy and pres- 
ent practice of those charged with the care of these 
collections specially to encourage students who devote 
their time to the investigation and study of any 
branch of knowledge by allowing to them all proper 
use thereof ; and 

Whereas it is represented that the enumeration of 
these facilities and the formal statement of this policy 
will encourage the establishment and endowment of 
institutions of learning at the seat of Government, ° 
and promote the work of education by attracting 
students to avail themselves of the advantages afore- 
said under the direction of competent instructors : 
Therefore, 

Resolved, by the Senate and House of Representatives 
of the United Statesof America, in Congress assembled, 
That the facilities for research and illustration in the 
following and any other Governmental collections 
now existing or hereafter to be established in the city 
of Washington for the promotion of knowledge shall 
be accessible, under such rules and restrictions as the 
officers in charge of each collection may prescribe, 
subject to such authority as is now or may hereafter 
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be permitted by law, to the scientific investigators and 
to students of any institution of higher education 
now incorporated or hereafter to be incorporated un- 
der the laws of Congress or the District of Columbia, 
to wit: 

One. Of the Library of Congress. 

Two. Of the National Museum. 

Three. Of the Patent Office. 

Four. Of the Bureau of Education. 

Five. Of the Bureau of Ethnology. 

Six. Of the Army Medical Museum. 

Seven. Of the Department of Agriculture. 

Eight. Of the Fish Commission. 

Nine. Of the Botanic Gardens. 

Ten. Of the Coast and Geodetic Survey. 

Eleven. Of the Geological Survey. 

Twelve. Of the Naval Observatory. 


The privileges of this act, it will be noted, 
are limited to scientific investigators and 
students of institutions incorporated un- 
der the laws of Congress or the District of 
Columbia. This limitation was removed 
by an act approved March 3, 1901, which 
reads as follows: 

Joint resolution to facilitate the utilization of the 
Government Departments for the purposes of research, 
in extension of the policy enunciated by Congress in 
the joint resolution approved April 12, 1892. 


WHEREAS * * * 


Resolved, That facilities for study and research in the 
Government departments, the Library of Congress, the 


National Museum, the Zoological Park, the Bureau 


of Enthnology, the Fish Commission, the Botanic 
Gardens and similar institutions hereafter estab- 
lished shall be afforded to scientific investigators and 
to duly qualified individual students, and graduates 
of institutions of learning in the several States and 
Territories, as well as in the District of Columbia, 
under such rules and restrictions as the heads of the 
departments and bureaus mentioned may prescribe. 


DISCUSSION AND ACTION IN RECENT YEARS. 


Dr. Daniel C. Gilman, in 1897, summa- 
rized the situation in relation to the estab- 
lishment of a national university, as fol- 
lows :* 

First, there is a strong desire, not only among the 
residents of the Federal city, but among the lovers 


and promoters of learning throughout the country, 
that the libraries, collections, instruments, and appa- 


* Century Magazine, November, 1897. 
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ratus belonging to the Government should be opened 
to students, not as a favor, nor by exception, nor as a 
passing entertainment, but for study and experiment, 
according to suitable regulations, and especially under 
the guidance of such able teachers as may be already 
engaged in the service of the Government, or may be 
enlisted hereafter for the particular offices of educa- 
tion. So far as this there would be a unanimous, or 
nearly unanimous, assent. 

Second, the universities existing in Washington 
and near to it, including those of New England, 
would regard with disfavor, and probably with dis- 
trust, an effort to establish, by congressional action, 
the University of the United States. In some places 
there would be positive opposition. * * * 

Third, outside of academic circles, as well as in- 
side, there is a great distrust of the principle that 
Congress should provide for and direct university 
education. The fears may be foolish. It is easy to 
laugh at them. Apprehensions may be pronounced 
groundless ; nevertheless it will be difficult to get rid 
of them. There will be an ever-present expectation 
of political interference, first in the governing body, 
then in the faculty, and finally in the subjects and 
methods of instruction. It is true that partisan en- 
tanglement may be avoided, but it will be difficult 
indeed to escape the thraldom. 


In the same article it is suggested that 
the Smithsonian Institution take charge, so 
that— 

The literary and scientific institutions of Washing- 
ton may be associated and correlated so far, and so 
far only, as relates to the instruction and assistance, 
under proper restrictions, of qualified students. * * * 
Such a learned society may be developed more readily 
around the Smithsonian Institution, with less fric- 
tion, less expense, less peril, and with the prospect of 
more permanent and widespread advantages to the 
country, than by a dozen denominational seminaries 
or one colossal University of the United States. 

In February, 1899, Dr. William H. Dall, 
of the Geological Survey, outlined very 
clearly the conditions and possibilities for 
post-graduate work in Washington, and 
urged that if any organization was at- 
tempted it should be free from Government 
control.* 

Little, if any, advantage was taken of 
the congressional resolution of 1892, which 
restricted opportunities for study and re- 


* American Naturalist, Vol. 33, pp. 97-107. 


1006 


search to the educational organizations of 
the District of Columbia, but with the re- 
cent rapid growth of the Department of 
Agriculture, a considerable number of stu- 
dents have been given opportunity for 
study and practical training. Secretary 
Wilson has taken the lead in actually 
bringing qualified students into the Jabora- 
tories of a Government department and 
setting them to work. He has inaugurated 
a new class, called ‘ student assistants,’ and 
has demonstrated its practical value. In 
his report for 1898 he says :* 

George Washington, by his will, left property to 
be devoted to university education in the District of 
Columbia. There is no university in the land where 
the young farmer may pursue post-graduate studies 
in all the sciences relating to production. ‘The scien- 
tific divisions of the Department of Agriculture can, 
to some extent, provide post-graduate facilities. Our 
chiefs of division are very proficient in their lines ; 
our apparatus the best obtainable ; our libraries the 
most complete of any in the nation. We can direct 
the studies of a few bright young people in each di- 
vision, and when the department requires help, as it 
often does, these young scientists will be obtainable. 

They should be graduates of agricultural colleges 
and come to the Department of Agriculture through 
a system of examination that would bring the best 
and be fair to all applicants. The capacity of the 
department is limited, but something can be done 
that will indicate to Congress the value of the plan. 
The department often needs assistants to take the 
place of those who are tempted to accept higher sal- 
aries in State institutions. The opening of our lab- 
oratories to post-graduate work would provide an 
eligible list from which to fill vacancies as they oc- 
cur, supply temporary agents, and be a source from 
which Siate institutions might get assistance in scien- 
tific lines. 


The Department of Agriculture naturally 
turns to the professedly agricultural col- 
leges for its student assistants, but if other 
institutions gave their students such in- 
struction as would qualify them for the 
work of that department, there seems to be 
no good reason why they should be dis- 
criminated against. 


* Yearbook of the Department of Agriculture,’ 
1898, pp. 18, 19. 
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As the development of the work pro- 
eressed in the scientific bureaus, it be- 
came impossible to find men qualified 
for the permanent positions open to them. 
Graduate students were obtainable, but 
they were without practical training for 
the work. The Civil Service Commis- 
sion was called on, but it had no eligi- . 
bles on its lists. The only way out of the 
difficulty seemed to be for the heads of 
the scientific bureaus to select bright, well- 
educated young men and train them; this 
they have been doing for several years. In 
the Geological Survey graduate students, 
being the best men available for temporary 
field assistants in both geologic and topo- 
graphic work, are given preference. The 
Survey cooperates with such institutions of 


learning as are willing to give the advanced 


instruction necessary to fit students to en- 
gage in the several special lines of investi- 
gation. This cooperation consists mainly 
in the employment of graduate students 
and instructors. A high standard is main- 
tained by the character of the examina- 
tions held for selecting temporary em- 
ployés. For example, in the examination 
for temporary geologic assistants held April 
23 and 24,1901, the applicants were obliged 
to meet the following requirements : 

First. To write an essay of more than a thousand 
words, setting forth either the course and results of 
an original geologic investigation by the applicant 
or the main features of the geology of some State. 

Second. To answer satisfactorily seven questions, 
so selected as to test the applicant’s knowledge of the 
science of geology in general. 

Third. To select one of the five specialties, stra- 
tigraphy, petrography, paleontology, physiography, 
and glaciology, and make clear the possession of an 
adequate knowledge thereof. 

The weight given to the various subjects 
was as follows: 


Geological essay, including compo- 


sition and drawing.................++ 30 per cent. 
General Geology.........ccecesereeeeeaeees 15 per cent. 
Special geology..............:.sssseeeseaee 25 per cent. 
Education and experience 30 per cent. 


JUNE 28, 1901.] 


Fifty-two persons took this examination, 
and of these forty-six made an average of 
more than 70 per cent. The successful 
applicants have received degrees for aca- 
demic and graduate study from the follow- 
‘ing institutions of learning : 


Harvard) Uiniversiby...........c0.-cocceseeoneeeeessess 13 
Johns Hopkins University.............sssseseeeeeens 6 
University of Chicago......... coos 


Yale University......... = poco. = 
Cornell University............ sect we A 
University of WiSCOMSID................cseseceeeeeee 2 
University of California.................cs00.ssesee 2 
University of Kansas .............:.ceceecesceeeceees 2 
Stanford University.................scccsseceecceecees 2 
Towa State College...............0.ccsssesceeeneeeeoee 2 
PAMMNMETS bil COMES erereassisecceecesecsesierecesec serene 2 
IW THEMEN, -cocsoenanascoaqe0 000 suce) 2 
Alfred University.. 1 
Beloit College............. ooo dL 
Columbia University..............ssesesecneneeee ene 1 
Columbian University..............ccccsececeesecenes 1 
Cornell College, Iowa.................... Beer cescnits 1 
DeEnisonMUiMiversibyjeecsn--edcorsesseossteeseesesserers 1 
Gates College................... 1 
German Wallace College.... Sure: el 
famualtons (College rscncecncn-enoses.ee-neseeeenereres= 1 
Heidelberg College, Ohio..... Ppcrieea 
Heidelberg, Germany.......... peer onal 
Indiana State University..................:s0eeseeeee 1 
Lafayette College ..............0.cssscesesonscaecssnnss 1 
Lawrence Scientific School................00..+-00 1 
Moore’s Hill College............ weanoedcen.e000000000 1 
Ohio Wesleyan University St ols 
Wminversityaof eli Ost ersneaessscseseeccceeeee sees il 
University of Minnesota.................0:00ceeeeeee 1 
University of Missouri.....:.........00.:sseeeseeeeees 1 
University of Nebraska..................ssscseeeeees il 
University of the City of New York.............. 1 
[University ols Oreo Onl are easnnec-eerserereses sacs 1 
University of South Carolina.................:2606 1 
\wrilliltemeays) Clo BIGe72) cooosocoocosasonogaccbaccceeoccan6o0ss 1 


The total of forty-six successful appli- 
cants divides by State residence as follows : 


Massachusepbts itso ten cece svcote cies snes wetaingens ves 9 
JOUOYE) Sonsaeoo¢ace 
New York 


Pennsylvania..... 2 
South Carolina. 
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G@aliforniay scsegecos ste seateaecten wooed toto ueeneoee eens 1 
Colorado...... eecesell 
IG ANSABY ese ase onesie ewone ae oeecaeaeoeag antics ote 0 tal, 
UIC ST TEE Sy sonangnapeendonseaeodeadeoabaceDnooscco. _obax0000%5 il 
INIGin7 UGuEE /gotassoase sescaceoddouond paeeccdaccadadenon6dce. 1 
(ONIN) sdeeconqguraeusedecce core asus adadtEnsocbocttdacoccahecs: 1 
COREE Nooo no een oon chnsabsancbuscdonsdbdcapodoccconooneso0 1 
Tennessee 

Wisconsin 

Wyoming 


Of those who passed, forty have received 
appointments to temporary positions. It is 
probable that 50 per cent. of the number 
will become permanent members of the Sur- 
vey; 38 per cent. already hold or will ob- 
tain positions as instructors in educational 
institutions, and the others will enter State 
surveys and private employment. 

Of the temporary geologic force of the 
Survey other than those mentioned, and 
who receive pay only when actually em- 
ployed, the majority are connected with in- 
stitutions of learning, as follows: 


Harvard! University, ...c..21-2---s0s-reseseeecsecssesee 4 
University of Chicago ........ 4 
University of Wisconsin ..................ccseeeeeeeee 3 
Columbia University ...........0.....seseceneeneees ve 2 
Stanford) University, .-.-2..c0ssceseceece rene sseseecsess 2 
ValewWUmiversityerasaccscccsseseeseetee eee eee 2 
Atmibersti College eercretecsrenecnseeteheeeeeseeeeees ene 1 
Clark University......... pddadsadadeoanocdaseesnHansa 5 al 
Colby University 1 
Johns Hopkins University .... poo0 dl 
Ohio State University ............... 1 
University of Michigan il 
University of Califormia..............2. ccss-seceseeoee 1 
University of Virginia....................ccceseseseees 1 
University of West Virginia ..................2.000- 1 
University of South Dakota...............2..ceseesee 1 
Vanderbilt University 1 
\WMNbE TITS COIIEES sccocaosesononooscechesocenocooKo2a4ec0 1 


The preceding statements illustrate the 
intimate relation existing between one di- 
vision of one bureau of one department of 
the Government and the higher educational 
interests of the country. A close analysis 
of the personnel of other bureaus will doubt- 
less show that the Government is thus in- 
directly doing a great work in fostering 
higher education and research, and it will 
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at the same time be seen that the educa- 
tional institutions of the country are train- 
ing men and women for the highest scientific 
and technical positions in the Government 
service. 

The Association of Agricultural Colleges 
and Experiment Stations several years ago 
realized the importance of giving its stu- 
dents the training which would enable 
them to meet the conditions prevailing in 
Washington. A committee of graduate 
study in Washington was appointed in 
July, 1897.* In the following April this 
committee met in Washington to study the 
conditions under which work might be 
undertaken. Ina report made in Novem- 
ber, 1898, the committee said in part: 


After long deliberation and, full discussion your 
committee are unanimously of the opinion that the 
time is ripe for expeditious action. 

The inquiries and investigations so far made lead 
the committee to the conclusion that it is entirely 
practicable to provide for the use of the Library of 
Congress and the collections of the Smithsonian In- 
stitution, the National Museum, and of the various 
scientific and other bureaus in the several depart- 
ments of the general government, by graduate stu- 
dents of the land grant and other colleges, for study 
and research, and that it is also practicable to organ- 
ize, © vrdinate, and direct such work so as to make 
it eminently effective. 


* Resolved, That a committee of five be appointed 
by the President to investigate, consider, and, if 
practicable, devise a plan whereby graduate students 
of the land grant and other colleges may have access 
to and the use of the Congressional Library and the 
collections in the Smithsonian Institution, the Na- 
tional Museum, and the scientific bureaus of the 
various departments at Washington of the United 
States Government for the purposes of study and re- 
search, said plan to include suggestions as to the 
manner in which such work may be organized, co- 
ordinated, and directed to the best advantage ; the 
composition and organization of such a staffas may 
be necessary to properly coordinate and direct such 
work, and also an outline of such legislation as may 
be necessary to effect the general purposes of this 
resolution. (Proc. Twelfth Annual Convention of 
the Assn. Amer. Agricultural Colleges and Exper- 
iment Stations, held at Wash., D. C., Nov. 15-17, 
1898, being Bull. 65, Dept. Agriculture, p. 58. ) 
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The committee has been greatly desirous that some 
existing agency be found to undertake such work of 
organization, coordination, and direction, and have 
uaturally turned to the Smithsonian Institution as. 
the one best fitted for the purpose. 

The committee is unable, at the present time, to 
present a complete outline of the legislation necessary 
to effect the general purposes of the resolution. It 
submits tentatively, however, that Congress might be 
asked to provide for the establishment of an admin- 
istrative office in Washington, preferably in the Smith- 
sonian Institution, in which graduate students of the 
institutions we represent, and others as well, might 
be enrolled and directed to the appropriate depart- 
ments (Bull. 65, Dept. Agriculture, pp. 61, 62). 

In a report by the subcommittee of the 
committee of the National Educational As- 
sociation on the establishment of a national 
university, we find that the active coop- 
eration of the Smithsonian Institution is 
contemplated in the conduct of the proposed 
school or bureau, but that the committee of 
the regents of the Smithsonian Institution 
feel that the powers of the institution, as at 
present organized, are insufficient to em- 
brace the work proposed.* 

At a meeting of the Smithsonian regents 
held on January 24, 1900, Dr. Alexander 
Graham Bell introduced a resolution to the 
effect that Congress be asked to provide for 
an assistant secretary of the Smithsonian 
Institution in charge of research in the Goy- 
eroment departments, ete.. The resolution 
was referred toa committee, which, on Jan- 
uary 23, 1901, reported a modified form of 
the original resolution. This modified 
form was adopted by the board of regents. 
It reads as follows : 


In order to facilitate the utilization of the Govern- 
ment departments for the purpose of research, in ex- 
tension of the policy enunciated by Congress in the 
Joint Resolution approved April 12, 1892: 

Resolved, That it is the sense of the board that itis 
desirable that Congress extend this resolution so as to 
afford facilities for study to all properly qualified 
students or graduates of universities, other than those 
mentioned in the resolution, and provide for the ap- 
pointment of an officer whose duty it shall be to as- 


*ScIENCE, N.S., Vol. XI., March 16, 1900, pp. 
410-414. 
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certain and make known what facilities for research 
exist in the Government departments, and arrange 
with the heads of the departments, and with the offi- 
cers in charge of the Government collections, on terms 
satisfactory to them, rules and regulations under 
which suitably qualified persons might have access 
to these collections for the purpose of research with 
due regard to the needs and requirements of the work 
of the Government ; and that it should also be his 
duty to direct, in a manner satisfactory to the heads 
of such departments and officers in charge, the re- 
searches of such persons into lines which will pro- 
mote the interests of the Government and the devel- 
opment of the natural resources, agriculture, manu- 
factures and commerce of the country, and (generally) 
promote the progress of science and the useful arts, 
and the increase and diffusion of knowledge among 
men. 

This resolution referred the matter to 
Congress. Many members of both Houses 
doubt whether Congress has power under 
the Constitution to appropriate money raised 
by taxation for purposes of education, and 
nothing was done by Congress, as the reso- 
lution was not officially brought before it. 


ORGANIZATION OF THE WASHINGTON ME- 
MORIAL INSTITUTION. 

At this point the Washington Academy 
of Sciences undertook to give the proposi- 
tion to utilize the resources of the Govern- 
ment for higher education and research a 
practical form, independent of direct Gov- 
ernment support or control. For several 
months the Academy had been conferring 
with the George Washington Memorial As- 
sociation relative to erecting in Washington 
a memorial building to be dedicated to sci- 
ence, literature and the liberal arts. The 
president of the Academy suggested to the 
Memorial Association that it should so 
amend its act of incorporation that it could 
cooperate with the Academy in carrying out 
the objects common to both organizations. 
The suggested amendments were made, and 
an agreement was entered into substantially 
as follows : 

The objects of the George Washington 
Memorial Association are, first, as implied 
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in its name, the creation of a memorial to 
George Washington ; and second, as stated 
in its amended act of incorporation, the in- 
crease in the city of Washington of oppor- 
tunities and facilities for higher education, 
as recommended by George Washington in 
his various annual messages to Congress, 
notably the first—7. e., ‘the promotion of 
science and literature,’ substantially as set 
forth in his last will, and by and through 
such other plans and methods as may be 
necessary or suitable. The object of the 
Washington Academy of Sciences, the fed- 
erated head of the scientific societies of 
Washington, is the promotion of science, 
the term ‘science’ being used in its gen- 
eral sense— knowledge, comprehension of 
facts and principles.’ 

The two organizations agreed, first, that, 
although American universities have so 
developed since George Washington’s time 
that they fulfill many of the objects of the 
national university outlined by him as de- 
sirable for the youth of the United States, 
there is still need of an organization in the 
city of Washington which shall facilitate 
the utilization of the various scientific and 
other resources of the Government for pur- 
poses of research, thus cooperating with 
all universities, colleges and individuals 
in giving to men and women the practical 
post-graduate training which cannot be ob- 
tained elsewhere in the United States and 
which is now available only to a limited 
degree in the city of Washington, and, 
second, that the best method of securing 
the objects for which both organizations 
stand is the establishment, within the dis- 
trict selected by Washington as a site for 
the permanent seat of Government of the 
United States, of an institution whose ob- 
ject shall be the realization of Washing- 


_ton’s repeatedly expressed wish and recom- 


mendation that provision be made for the 
promotion of science and literature. 
The membership of the Academy in- 
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cludes most of the leading scientific men 
of Washington and the country at large. 
The Academy, familiar with conditions in 
Washington and with the efforts of the 
committees of the Association of Agricul- 
tural Colleges and Experiment Stations 
and the National Educational Association, 
and knowing that the Smithsonian Insti- 
tution would not, under its limitations, take 
an active part, realized that the time was 
opportune for anew organization. Its com- 
mittee drafted and secured the passage of 
the act of Congress approved March 3, 
1901. The committee next drafted a plan 
of organization, which was accepted by the 
Academy and Memorial Association. The 
plan was, in brief, as follows: 


1. Organization.—A private foundation independ- 
ent of Government support or control. 

2. Objects.—(a) To facilitate the use of the scien- 
tific and other resources of the Government for re- 
search. 

(bd) To cooperate with universities, colleges and 
individuals in securing to properly qualified persons 
opportunities for advanced study and research. 

3. Government.—The policy, control and manage- 
ment to vest in a board of fifteen trustees, and in 
addition there shall be an advisory board composed 
chiefly of heads of executive departments, bureaus, 
etc. 


Articles of incorporation were then drawn 
up and executed, and were filed on May 20, 
1901. They read as follows: 


Articles of Incorporation, Washington Memorial 
Institution. 


We, the undersigned, persons of full age and citizens 
of the United States, and a majority of whom are 
citizens of the District of Columbia, being desirous to 
establish and maintain, in the city of Washington, an 
institution in memory of George Washington, for 
promoting science and literature, do hereby associate 
ourselves asa body corporate, for said purpose, under 
the general incorporation acts of the Congress of the 
United States enacted for the District of Columbia ; 
and we do hereby certify in pursuance of said act as 
follows : 

First. The name or title by which such institution 
shall be known in law is the Washington Memorial 
Institution. 
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Second. The term for which said institution is or- 
ganized is nine hundred and ninety-nine years. 

Third. The particular business and objects of the in= 
stitution are: to create a memorial to George Wash- 
ington, to promote science and literature, to provide 
opportunities and facilities for higher learning, and 
to facilitate the utilization of the scientific and other 
resources of the Government for purposes of research 
and higher education. 

Fourth. The number of its trustees for the first year 
of its existence shall be fifteen. 

In testimony whereof we have hereto set our names 
and affixed our seals, at the city of Washington, in 
the District of Columbia, on the 16th day of May, 
1901. 


DANIEL C. GILMAN. [SEAL. ] 
CHARLOTTE EVERETT HOPKINS. [SEAL. ] 
C. HART MERRIAM. [SEAL. ] 
GEORGE M. STERNBERG. [SEAL. ] 
Cuas. D. WALCcorT. [SEAL. ] 
CARROLL D. WRIGHT. [SEAL. ] 


DISTRICT OF COLUMBIA, ss - 


Beit remembered that on this 16th day of May, A.D. 
1901, before the subscriber personally appeared the 
above-named Daniel C. Gilman, Charlotte Everett 
Hopkins, C. Hart Merriam, Geo. M. Sternberg, Chas. 
D. Walcott, and Carroll D. Wright, to me personally 
known and known tome to be the persons whose 
names are subscribed to the foregoing instrument of 
writing, and severally and personally acknowledged 
the same to be their act and deed for the uses and 
purposes therein set forth. 

Given under my hand and official seal the day and 
year above written. 

[SEAL.] (Signed) HERBERT W. GILL, 
Notary Public. 


On May 27 fifteen trustees were elected, 
and on June 38 the officers for the first year 
were chosen. Lists of these are given here- 
with: 


Board of Trustees, Washington Memorial Institution. 

1. Dr. Edwin A. Alderman, President Tulane Uni- 
versity. 

2. Dr. A. Graham Bell, Regent Smithsonian Insti- 
tution. 

3. Dr. Nicholas Murray Butler, Professor of Phi- 
losophy and Education, Columbia University. 

4. Dr. C. W. Dabney, President University of 
Tennessee. 

5. Dr. D. C. Gilman, President Johns Hopkins 
University. 

6. Dr. A. T. Hadley, President Yale University. 
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7. Dr. William R. Harper, President University of 
Chicago. 

8. Mrs. Phoebe A. Hearst, Regent University of 
California. 

9. Mrs. Archibald Hopkins, 
Washington Memorial Association. 

10. Dr. C. Hart Merriam, Chief United States Bi- 
ological Survey. 

11. Dr. Cyrus Northrop, President University of 
Minnesota. 

12. Dr. H. S. Pritchett, President Massachusetts 
Institute of Technology. ‘ 

13. Dr. George M. Sternberg, 
United States Army. 

14. Hon. Charles D. Walcott, President Washing- 
ton Academy of Sciences, and Director United States 
Geological Survey. 

15. Hon. Carroll D. Wright, 
Labor. 


Officers of Washington Memorial Institution. 


President George 


Surgeon-General 


Commissioner of 


Daniel C. Gilman, director. 

Charles D. Walcott, president board of trustees. 
Nicholas Murray Butler, secretary board of trustees. 
C. J. Bell, treasurer. 


An advisory board also was selected, as 
follows : 


President of the United States. 

Chief Justice of the United States. 

Secretary of State. 

Secretary of the Treasury. 

Secretary of War. 

Secretary of the Navy. 

Secretary of the Interior. 

Secretary of Agriculture. 

Postmaster-General. 

Attorney-General. 

Secretary of the Smithsonian Institution. 

Commissioner of Education. 

Librarian of Congress. 

Commissioner of Labor. 

Commissioner of Fish and Fisheries. 

President of the Civil Service Commission. 

President of the National Academy of Sciences. 

President of the National Educational Association. 

President of the Association of American Univer- 
sities. 

President of the Association of Agricultural Col- 
leges and Experiment Stations. 

Dr. Charles W. Eliot. 


The duties of the director, as defined in 
the by-laws are as follows: 


The director shall be the chief executive of the in- 
stitution, and, under the guidance and control of the 
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executive committee, shall conduct its affairs. He 
shall make all arrangements for cooperation between 
the institution, on the one hand, and the Govern- 
ment, universities, colleges, learned societies, and in- 
dividuals on the other, subject to the approval of the 
executive committee. 


EXISTING FACILITIES FOR STUDY AND RE- 
SEARCH. 


The policy of the Government, as ex- 
pressed, is to aid in higher education and 
research by granting the use of such facili- 
ties as are at its command in the District 
of Columbia. The direct’control of higher 
education has been relegated to the States, 
the Government aiding by grants of land, 
and in the case of technical education at 
agricultural experiment stations by grants 
of money. 

The Government has carried on original 
research for its own purposes in the District 
of Columbia through grants of money to 
its various scientific and technical bureaus, 
notably those of the Department of Agri- 
culture, the Coast and Geodetic Survey, the 
Geological Survey, the National Museum, 
the Bureau of Ethnology, the Fish Com- 
mission, the Bureau of Education, the Li- 
brary of Congress, ete. 

Of the total sum appropriated for the 
fiscal year 1901, at least 25 per cent., or 
$2,020,000, may be regarded as expendable 
for scientific and research work and in the 
interest of higher education. The appro- 
priations for the year are as follows: 


Department of Agriculture : 
Weather Bureau .........+-cccccsceces $1,168.320 
Bureau of Animal Industry . 1,154,030 
OG “© Plant Industry 


Se ‘« Forestry ....... 185,440 
Ss “* Chemistry 39,800 
< OC SOUS soo050 109.140 
Division of Entomology ............. 36,200 
a * Biological Survey ........ 32,800 
Agricultural Experiment Stations.... 789,000 
Miscellaneous... 02.0... -.eccsseeeee 222,000 
$3,937,410.00 
War Department : 
Army Medical Museum and Library.............. 25,000.00 
Navy Department : 
Hydrographic Office.............0++-00 $136,518.00 
Naval Observatory -. 226,461.08 
Nautical Almanac ...........0-c.see-e0s 


15,900.00 
378,879.08 
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Interior Department : 
Geological Survey .......-ee.-eseeeees $1,023 423.11 
Bureau of Education................-- 59,370.00 


1,082,793.11 
Treasury Department: 


Coast and Geodetic Survey............. $830,345 

Bureau of Standards....... s00Q000000000 167,140 

Marine Hospital oc. oe cee ceeee ne ns 71,100 
1,068,585.00 

Smithsonian Institution : 

National Museum.....-.......eeeeue «..-$289,400 

Bureau of American Ethnology........ 50,000 

National Zoological Park......... 99000 80,000 

Astrophysical Observatory ..........+.. 12,000 

International Exchanges ....... 9000000 24,000 
455,400.00 


Commission of Fish and Fisheries... 543,120.00 
Botanic Gardens ..........-...++ 6 24,393.75 
Library Of COMgress 2.2.0... scene snes eens ee «..- 565,345.00 

Motallsaceeeeeciasacecer aisle Gnemuentioainening $8,080,925.94 


This is about ten cents per capita for the 
entire population. 

Great collections of books, specimens, 
statuary, paintings, instruments, apparatus, 
ete., have been assembled in Washington. 

Libraries.—Statisties of the principal li- 
braries reveal the presence of a large num- 
ber of books, maps and pamphlets, many 
collections of which are exceptionally com- 
plete in special lines of research, notably 
those of the Departments of State and Agri- 
culture, the Geological Survey, the Naval 
Observatory, the Surgeon-General’s Office, 
the Bureau of Education, the Museum of 
Hygiene, the Patent Office, the National 
Museum, and special collections in the Li- 
brary of Congress. The principal libraries 
are here listed : 


Pam- 
Books. philets. Maps. 
Library of Congress..............-. 1,000,000* 55,700 
in ‘* Smithsonian Institution 250,000} 
Ub « U.S. Supreme Court.... 80,000; 
WL “ Army Medical Museum, 135,058 229,546 
ne “ Dept. of Agriculture... 68,000 
ee “ Bureau of Edueation.. 81,872 140,004 
ef FS Patent) OfMCer. neler 74,140 
ne “ Department of State.... 63,000 2,500 
Us “ Geological Survey 47,600 77,027 29,185 
Qs “ National Museum 25,000 30,000 
a “ Coast and Geodetic Sur. 16,405 6,178 25,000 
es “ Weather Bureau ....... 18,000 5,000 
0% ‘* Museum of Hygiene.... 11,969 


* Books and pamphlets. 
+ These figures are included in the 1,000,000 assigned to the 
Library of Congress. 
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Library of Hydrographic Office.... 3,000 
of “ Bureau of Ethnology... 12,000 4,000 
ob “ Bureau of Statisties..... 6,000 5,000 
v “ Department of Justice.. 30,000 
GG “ Department of Labor... 7,051 4,454 
na “ Corcoran Gallery of Art 2,500 
a8 “ Treasury Department.. 22,000 3,000 
GG “War Department....... 49,000 2,000 
a “ Navy Department...... 33,635 
ee “ Tnterior Department... 15,000 
co “ Post Office Department. 12,000 
Us “ Light-House Board..... 5,000 
ay “War Records Office..... 2,000 
«  “* Naval Observatory..... 20,000 4,000 
te “ Naut. Almanac Office.. 2,200 2,500 


2,092,480 515,209 109,885 


Other libraries in the District bring the 
grand total to more than 2,500,000 volumes, 
570,000 pamphlets, and 110,000 maps, as- 
sembled in large part by specialists in 
every field. All the libraries are accessible 
and are maintained at a high standard of 
efficiency. 

Collections. —The collections of the Na- 
tional Museum, though inadequately housed 
and with insufficient laboratories for the 
work of the regular museum force, are, 
nevertheless, of such character and are so 
arranged for exhibition and study that 
they will be of great service to all who may 
wish to use them. Under the present or- 
ganization of the museum there are three 
departments: Anthropology, Biology and 
Geology. All the exhibits are systemat- 
ically classified and placed in immediate 
charge of specialists acquainted with the 
results of man’s activity in almost every 
form in which such results admit of study 
and representative exhibition. As pro- 
vided by statute, the collections made by 
the Geological and other surveys are de- 
posited in the National Museum after they 
have been used by the organization which 
collected them. This has resulted in an 
immense accumulation of material, much 
of which has not yet been fully studied, 
and upon which, when sufficient laboratory 
space is provided, students can be em- 
ployed under the oversight of the special- 
ists in charge. 
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The collections of the Army Medical 
Museum have a world-wide reputation and 
contain a great quantity of unique and valu- 
able material. There are large collections 
of living animals at the Zoological Park; 
and there is a fine series, illustrating fish 
culture, at the Fish Commission building. 
The museum of the Agricultural Depart- 
ment contains valuable material, especially 
the working collections of the different di- 
visions, and the Botanic Gardens are ca- 
pable of great development under scientific 
direction. To the student interested in the 
development of American inventive genius 
and the industries represented by patents 
the collection of models and drawings in 
the Patent Office offers exceptional oppor- 
tunities. - Mention should also be made of 
the collections of apparatus of various 
kinds in Government laboratories, and of 
the illustrations of the evolution of appa- 
ratus in the National Museum and Smith- 
sonian Institution. ‘ 

In art, while the collections are not so 
large as in other lines, yet there is a collec- 
tion of excellent quality in the Corcoran Gal- 
lery of Art, which maintains a free school. 
In this school day and night classes are 
taught the arts of drawing and painting, 
free of tuition fees or charge of any kind. 
Up to the close of 1899, 844 pupils had re- 
ceived instruction in the day school and 
1,483 in the night school. 

The Naval Observatory has a good 
equipment, including a chart and a chro- 
nometer depot, an extensive collection of 
instruments used in taking astronomic 
photographs, a fine telescope and transit 
instruments used in carrying on its routine 
work. 

The newly created National Bureau of 
Standards is to have buildings and a fine 
equipment of all necessary apparatus. 
When fully developed it will be second to 
none in the character and value of its scien- 
tific and practical work. ‘The functions of 
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this bureau are defined in the organic act as 
follows : 

The functions of the bureau shall consist in the 
custody of the standards ; the comparison of the stand- 
ards used in scientific investigations, engineering, 
manufacturing, commerce and educational institu- 
tions with the standards adopted or recognized by the 
Government; the construction, when necessary, of 
standards, their multiples and subdivisions; the 
testing and calibration of standard measuring appa- 
ratus ; the solutions of problems which arise in con- 
nection with standards ; the determination of phys- 
ical constants and the properties of materials, when 
such data are of great importance to scientific or 
manufacturing interests and are not to be obtained of 
sufficient accuracy elsewhere. 

Law and Diplomacy.—The State Depart- 
ment has accumulated a valuable library 
relating to international law. The law 
library of Congress contains more than 50,- 
000 volumes exclusively legal in character, 
and accommodations are provided for stu- 
dents who wish to use it. The School of 
Diplomacy of Columbian University is one 
of the unique features of the educational 
organizations of Washington. The Su- 
preme Court of the United States and the 
Court of Claims bring together the foremost » 
American lawyers. There is also the Su- 
preme Court of the District of Columbia, 
which has the common-law, equity, and 
probate jurisdiction of State courts, besides 
that of the circuit and district courts of the 
United States. 

There are, of course, unequaled opportu- 
nities for studying the development of leg- 
islation and for meeting the leading states- 
men and public men of the country. 

Medicine —The Army Medical Museum 
has one of the finest collections in exist- 
ence of recent pathologic specimens. These, 
taken with the library of the Surgeon-Gen- 
eral’s Office, in the same building, afford a 
rare opportunity for the medical student. 
In the adjoining National Museum there is 
a most complete collection illustrating the 
materia medica of the United States and of 
foreign countries. There are also several 
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hospitals, at each of which clinical instruc- 
tion is given. 

Congress has enacted that these vast col- 
lections and resources shall be available for 
higher education and research, but it has 
not provided the machinery for making 
them practically available. Asin the case 
of the grants of land to colleges, Congress 
provides facilities and indirectly the means, 
but it leaves to other agencies the task of 
devising ways and means to make them 
practically useful. 

The Government is obliged to train most 
of its specialists. Opportunities for post- 
graduate study and research exist at a few 
of the strongest universities, colleges and 
technical schools of the country, but at best 
the training given, except in a few branches, 
is of a preparatory character. Most Ameri- 
can youth who are ambitious to pursue 
higher study and research have little oppor- 
tunity, owing largely to the fact that the in- 
structor’s duties leave him scarcely any time 
for research and practical work with the stu- 
dent. Post-graduate students seek instruc- 
tors distinguished for research, even to the 
extent of undergoing many privations and 
leaving their country. In the city of Wash- 
ington the Government has assembled the 
largest body of original investigators to be 
found in any one place in the world. Most of 
these investigators are willing to train suit- 
ably qualified students, because of the as- 
sistance the students can give them in the 
work they have in charge, the method being 
to have the students do actual, practical 
work, and not to instruct them in the ordi- 
nary sense of the word. An unofficial in- 
quiry indicates the following as a possible 
number of instructors and students in the 
various departments and bureaus at Wash- 
ington : 


Instrue- Stu- 

tors. dents. 

1. History and diplomacy...:........,.... 1 5 
2. Historical research..,.......1...ssseseeee 5 10 


3. Library administration and methods 5 15 


SCIENCE. 


[N. S. Vou. XIII. No. 339. 


le SVPRIAELSCS| can, concdonnacaonasehconceaxsosanone 2 5 
Os MaonetisM\icescsscceesensseskssenss== esas 1 2 
6. Meteorology.........c...csccsecscceeeseeers 5 15 
To AUNGIRS <cercraccconnosocoancobsonncotasnsonocosar 1 2 
8. National Standards (Bureau of )...... .... eee 
9. AStLONOMY «......0:.2cccsesecsseesearennees 3 8 
NOS, ay FHC esn0000encnoc0qca0poscq009000 000305000 2 3 
11. Hydrography .........:..ccecsncceeeeeaeees 5 10 
12. Cartography, et¢................0.scecuee 2 5 
13. Topography ..........ccsecnesseceeeseueees 10 20 
TEL, (UNE TUTETAY = sno0c0coonehacansneccacnosoocacod 6 10 
15. Mineral resOurces............scseeeeeeees 1 5 
UG, COE -coonsnnace qosecoocseosnneoosnecasen5 10 17 
17. Paleontology. ........c...secssecesceeceee 5 7 
18. Animal industry..............-........+0 10 25, 
19. Anthropology and ethnology......... 4 13 
QOF ZOOS Y, sn cvcnccsscrsnsreresssrscesneecseens 34 50 
OF. WOE Kcrcasoncooabsaaces cocadedonsacosndond 11 25 
PP), IAEA fsooscossssdos noccasoonooonosonOIOe 10 20 

133 272 


With the development of a well-consid- 
ered plan, just alike to the student and to the 
officers of the Government, the number of 
students—or, more strictly speaking, stu- 
dent assistants—would increase from year 
to year. Most of the students would natu- 
rally come from institutions of learning ; in 
all such cases the student should be certi- 
fied to the director of the Washington Me- 
morial Institution, and finally certified back 
to the parent institution after completing 
his work, such certificate to be based on 
the work done and the proficiency made. 
In the case of individual students not 
connected with any institution, let each 
prove his capacity to profit by the oppor- 
tunities, and then accredit him to the special 
officer who has charge of the field of work 
in which he may wish to study ; on satisfac- 
tory completion of the work undertaken, 
the certificate of the Washington Memorial 
Institution might be addressed ‘ Zo whom- 
soever it may concern.’ Students working in 
Government laboratories, museums and li- 
braries would be subject to the rules obtain- 
ing therein. 

It is the belief of many acquainted with 
the educational system of the country that 
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the policy above outlined will result in a 
body of trained students, ready for expert 
work, many of whom will undoubtedly 
enter the government service, while others 
will become instructors in institutions of 
learning or be engaged as experts in private 
capacity. This will avoid competition with 
other institutions, will give most valuable 
training and practical experience to stu- 
dents, and will be especially helpful to in- 
structors in educational institutions, who 
might wisely be sent for six months ora 
year to Washington, as at present some are 
sent abroad. There should be no thought 
of providing a general or liberal course of 
education. Coming as student assistants, 
‘there should be opportunities and encour- 
agement only on clearly defined lines of 
study and investigation. There are many 
large and small problems to be worked out 
by the officers of the Washington Memorial 
Institution, but with the skilled educator 
and organizer now at its head as director 
their successful solution is only a matter 
of time. It is anticipated that the Wash- 
ington Memorial Institution will, under 
the direction of Dr. Gilman, begin its work 
by November 1, 1901. 

The Government’s part in the work, when 
once under successful headway, will be to 
enlarge the quarters of the various bu- 
reaus concerned. This will be necessary 
eventually even if no student assistants are 
provided for. The Government has done 
its part nobly so far. It is now for the edu- 
cational institutions of the country to come 
forward and assist by setting a high stand- 
ard of scholarship for admission to the 
privilege of becoming a student assistant in 
the Government bureaus. Only students 
of the type of those who win fellowships 
or excel in ability should be certified or 
accepted. 

The Washington Memorial Institution 
should, and I believe will, maintain a 
standard that will meet the approval of our 
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colleges and universities. It should occupy 
a most important place in the great educa- 
tional work of the country. With the 
hearty cooperation of our collegiate institu- 
tions and of the officers of the Government, 
there is little question that it will ulti- 
mately become the federated head and 
clearing-house of all the higher educational 
interests of the country. 

The relations of the National Govern- 
ment to higher education and research are 
intimate and complex; but the complexi- 
ties are already partially resolved, the 
present is auspicious, and the future out- 
look is most promising. Long ago the na- 
tion recognized its obligation ‘to promote 
a higher and more extended policy than is 
embraced in the protection of the temporal 
interests and political rights of the indi- 
vidual.’ The action of Congress in the 
present year in opening the Government 
bureaus at Washington for study and re- 
search is a long stride forward, and, if 
earried out in good faith must result in 
another and higher standard for American 


endeavor. - 
CHARLES D. WALcorTT. 
U. S. GEOLOGICAL SURVEY. 


THE ROYAL SOCIETY OF CANADA. 

THE twentieth general meeting of the 
Royal Society of Canada was held in Ot- 
tawa, May 21, 22 and 23, 1901. This is 
essentially a national institution. It was 
founded in 1882 by the Marquis of Lorne, 
now His Grace the Duke of Argyll. The 
Society is divided into fowr sections: 

J. French Literature, History and allied subjects. 

II. English Literature, History and allied sub- 
jects. 

III. Mathematical, Physical and Chemical Sciences, 

IV. Geological and Biological Sciences. 

The Society met this year under the presi- 
deney of Dr. Louis Honoré Fréchette, 
C.M.G., who delivered his inaugural ad- 
dress, ‘Race and Language Problem in 
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Canada,’ on the evening of Tuesday, May 
21, before a large audience. The various 
sections met for the transaction of business 
and reading of papers. Delegates from 
affiliated literary, scientific and historical 
societies throughout Canada presented their 
reports and many of them took part in the 
deliberations of the Society. 

The report of Council for 1901, presented 
by the Honorary Secretary, Sir John George 
Bourinot, K.C.M.G., historian, besides con- 
taining an account of the business affairs 
of the Society regarding the election of four 
new fellows, the diplomas of fellowship, the 
death of the Queen and the accession of 
King Edward VIL., the associated societies 
and the proposed meeting in Toronto in 
1902, dealt a heavy blow upon the cireula- 
tion of ‘yellow’ journals of the United 
States and in general. The question of 
establishing public libraries, the care of the 
Dominion archives, the Canadian Marine 
Biological Station, Nova Scotian and New 
Brunswick archives, tidal investigations, 
together with the question of publishing 
historical memoirs and diaries received at- 
tention as well as the question of presery- 
ation of places of scenic and historic inter- 
est, including the site of Louisbourg and 
the Plains of Abraham. The report also 
contained biographical sketches of the late 
fellows, Hon. F. X. Marchand and Dr. 
George Mercer Dawson. 

In accordance with a suggestion con- 
tained in the honorary secretary’s report of 
last year, to prepare a record of Canadian 
publications embraced under the several 
sections of the Royal Society, the following 
committee of Section IV., which was ap- 
pointed in May, 1900, reported, viz: For ge- 
ology and paleontology, Dr. H. M. Ami; for 
general zoology, exclusive of entomology, 
Dr. J. F. Whiteaves; entomology, Dr. C. 
J.S. Bethune; botany, Dr. A. H. Mackay. 
By a resolution of the Section the same com- 
mittee was reappointed for the year 1901. 
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Inasmuch as Sections I. and II. are lit- 
erary and historical and Sections III. and 
IV. deal with the sciences mathematical, 
physical, chemical and natural, the follow- 
ing abstracts of papers read before the last 
two named sections will be given for the 
benefit of the readers of ScrENcE: 


SECTION III.—MATHEMATICAL, PHYSICAL 
AND CHEMICAL SCIENCES. 


Presidential Address: A Century of Prog- 
ress in Acoustics: PRESIDENT Loupon, of the 
University of Toronto. 


The Principles at the Base of Quaternion 
Analysis: Professor ALFRED BAxsr, M.A., 
of the University of Toronto. 


Note on the Basie Chlorides of Lead, Anti- 
mony and Copper: Professor W. Lasn My1- 
LER, Pa.D., of the University of Toronto, 
and Mr. F. B. Kenrick, Px.D. 

A method of ascertaining whether the 
precipitate produced in a salt solution by 
potash or ammonia is a single chemical 
compound, a mixture, or a ‘solid solution,’ 
with results of experiments. 


The Synehronism of Arctic and Antarctic 
Aurore : Mr. ArTHUR HARVEY. 

Auroral observations of the Belgian 
Antaretic expedition of 1898. Construc- 
tion of a table and an auroral curve there- 
from; identification of this curve with those 
for Canada and the United States. En- 
quiry from Arctowski, meteorologist of the 
Belgica, if other concordances are traceable 
between Aurore Australes and Boreales. 
He entrusts the examination to Canada. 
Detailed scrutiny of the records of these 
countries shows the distribution of aurors 
to be local and that their character varies 
at various points. Negative answers must 
be returned to the questions asked, but close 
examinations of aurors in Canada must be 
made during the several Antarctic expe- 
ditions soon to set out. 
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The Human Machine, the Most Marvelous (as 
set forth by Dr. Lardner in his Animal Physics, 
40 yeurs ago) : Mr. C. BAILLARGE, C.E., M.A. 

On the Occurrence of Free Ammonia in Saline 
Waters: Frank T. Suurr, M.A., F.I.C.,. 

"F.C.S. 

The New Gas from Radium: Professor H. 
RurHerrorp B.A. (Cantab.), of McGill 
University, and Miss H. T. Brooks. 

Discharge of Electricity from Glowing Bodies : 
Professor E. Rururrrorp, of McGill Uni- 
versity. 


SECTION IV.—GEOLOGICAL AND BIOLOGICAL 
SCIENCES. 

Observations on Phenological Records: Presi- 
dential Address before the Section by Dr. 
A. H. MacKay, Superintendent of Educa- 
tion in Nova Scotia. 

In this paper Dr. MacKay referred to 
the different stations established in Nova 
Scotia and other portions of Canada where 
phenological observations were being re- 
corded. The records of the average pheeno- 
cron of certain well-known species of 
flowering plants were also discussed, and 
the best methods of eliminating errors in 
records. 


Sir John W. Dawson—In Memoriam: Pro- 
fessor Frank D. ApAms, M.E., Ph.D., 
(by request of the Royal Society at its 
meeting in 1900). 

This memorial of the first president of 
the Royal Society of Canada was read by 
title and ordered to be printed in extenso 
together with Dr. Ami’s completed ‘ List 
of Writings of Sir William Dawson.’ 

The Carboniferous Basinin New Brunswick: 
R. W. Ets, LL.D., of the Geological Sur- 
vey of Canada. 

The Carboniferous rocks in New Bruns- 
wick embrace an area of not far from 12,000 
square miles. ‘They occur in a roughly tri- 
angular-shaped basin, which extends from 
the Gulf of St. Lawrence qu the east as a 


SCIENCE. 


1017 


base, nearly to the southwest boundary of 
the province. Ata number of points beds of- 
coal are found, but these, in so faras yet ex- 
amined, are thin, ranging fromavery few 
inches to about two feet in thickness. Bor- 
ings have been made from time to time for 
over sixty years to ascertain the presence of 
thicker or more workable beds, but owing 
to various causes such attempts have not 
yet been successful. The greater portion of 
the area, however, has not yet been proved. 
The paper will briefly state some of the 
principal conclusions arrived at regarding 
the structure of this basin during the last 
thirty years, and will indicate the rela- 
tions of the Carboniferous sediments to the 
rocks of the underlying formations. In 
the discussion which followed, Dr. Bailey 
pointed out that the Legislature of New 
Brunswick had granted a subsidy for 
the purpose of developing the coal-bearing 
areas of the Grand Lake. District. Dr. 
Matthew maintained that there was con- 
siderable chance of discovering suitable coal 
seams in New Brunswick, and argued that 
something should be done to ascertain their 
possible existence. Dr. Ami stated that 
within the Carboniferous Basin of New 
Brunswick he would include the strata 
ealled ‘ fern-ledges,’ Lancaster formation 
or ‘ Little River Group,’ which held a flora 
and fauna of Carboniferous age. 


Notes on Some of the Silurian and Devonian 
Formations of Eastern Canada,and their Faunas 
and Floras: H.M. Amt, M.A., D.Sc., F.G.S. 

From recent studies carried on by the 
author, the succession of the sedimentary 
formations of both the Silurian and the De- 
vonian Systems in Hastern Canada needs 
revision and elucidation. There are several 
distinct geological horizons which consti- 
tute as many distinct formations that are 
as yet unplaced and unnamed in the Cana- 
dian succession, and a discussion of the re- 
lations which exist between the different 
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formations or members of these systems in 
different portions of Canada was presented. * 
The subdivision of the Silurian succession 
at Arisaig, in Antigonish County, Nova 
Scotia, those of Gaspé, Anticosti and On- 
tario are included, and are based upon the 
faunas determined by the late Mr. Billings 
and Professor Hall, as wellas from mate- 
rial in the hands of the author for some 
years past. The subdivisions of typical De- 
vonian formations are also given. These 
will form a basis for the classification of 
the terranes in eastern Canada, according 
to latest and most approved methods. 


Acrothyra and Hyolithes—a comparison. 
With a description of a new species of Hyo- 
lithes: G. F. Matranw, LL.D. 

The comparison was made for the pur- 
pose of seeing how far the muscular system 
of one genus corresponds to that of the 
other. The ventral valve of Acrothyra was 
compared with the tube of Hyolithes, and 
the dorsal valve of the former genus with 
the operculum of thelatter. The Hyolithes 
described is a slender species from the base 
of the Paradowides bed at St. John. 


On some Modes of Occurrence of the Mineral 
Albertite: Professor L. W. Barney, LL.D., 
of New Brunswick University. 

Since the closing of the celebrated Albert 
Mines, in Albert county, New Brunswick, 
the ownership of which for a time hinged 
upon the determination of whether the 
mineral which thence derived its name 
should be regarded as coal or asphalt—a 
number of interesting observations have 
been accumulating which havea direct bear- 
ing upon this question. The present paper 
narrates and discusses some of these ob- 
servations, and is accompanied by speci- 
mens illustrating the occurrence of the 
mineral with widely different associations, 
and in rocks of quite different geological 
horizons, e. g., in Pre-Cambrian slates, in 
calcareo-bituminous shales, in gray Car- 
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boniferous sandstones, in snow alabaster, 
in admixtures of calcite and pyrite, and 
cementing crystals of selenite. The vein- 
like nature of the mineral and its originally 
fluid or semi-fluid condition are strongly 
emphasized. In the discussion which fol- 
lowed, Dr. Ells, Dr. Ami and Mr. Poole took 
part. Dr. Ells places the Albert shales in 
the Devonian System. Dr. Ami argued for 
the Eo-Carboniferous age as shown by fish 
remains and plants. 


Jacques-Philippe Cornutt. Notes pour servir 
aV histoire des sciences aw Canada: Par Mar. 
LAFLAMME. 

Cornuti a publié a Paris, en 1635, un 
volume qui renferme la description d’un 
bon nombre de plantes canadiennes. Tl 
n’est jamais venu au Canada; ses études 
ont été faites d’aprés des échantillons vivant 
dans le jardin des Robins, a Paris. Le but 
de cette note est d’abord de rechercher par 
qui les plantes canadiennes avaient été 
transportées a Paris, si t6t aprés la fonda- 
tion de Québec, et ensuite, d’examiner toutes 
ces descriptions et de déterminer la synoni- 
mie entre la nomenclature de Cornuti et la 
nomenclature actuelle. 


On some Geological Correlations in New 
Brunswick: Professor Baitey, LL.D., of 
New Brunswick University. 

While the geological age of the rock for- 
mations in New Brunswick has in most in- 
stances been determined upon satisfactory 
evidence, much uncertainty has existed re- 
garding certain groups of strata and espe- 
cially those which, consisting largely of 
slaty rocks, border the great central granite 
axis which traverses the central part of the 
province, in the counties of York, Carleton, 
Northumberland and Gloucester. For, 
though regarded originally as Cambrian 
by Gesner, Robb, Logan, Hind and others, 
and subsequently colored and described, 
though only provisionally in the maps and 
reports of the Geological Survey, as Cambro- 
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Silurian, the only fossils found therein, at 
widely separated points, were, with a single 
exception, where an Ordovician fauna oc- 
curs, such as to indicate a much more re- 
cent (Silurian or Devonian) horizon. In 
the investigation of the problems arising 
from this fact, and in the effort to deter- 
mine, upon behalf of the Geological Survey, 
more exact knowledge as to what systems 
were actually present and their relative 
limits, the author of this paper was, during 
the past summer, fortunate in being able 
to obtain evidence in the discovery of cer- 
tain graptolitie strata, tending to confirm 
the original view that large portions of the 
belts in question are really of Cambrian 
age, with a probability that other large 
areas are still older, representing either the 
Etcheminian formation, so called, of Mat- 
thew or the Huronian of other writers. 
The facts relating to these observations, 
which have a bearing upon questions of a 
far-reaching character in relation to Acadian 
geology, are in this paper briefly summar- 
ized and discussed. 


On the Subdivisions of the Cambrian System 
in Canada: H. M. Amt, M.A., D.Sc., F.G.S., 
of the Geological Survey of Canada. 

This paper discusses the various geolog- 
ical formations which naturally fall under 
the Cambrian system in British North 
America. An attempt is made to present 
a systematic table giving the succession of 
the different faunas of this system and the 
different formations under which each falls. 
The main object of this paper is to bring 
the nomenclature of this system to date 

with a view of classifying the organic re- 
mains comprised within its limits, with a 
brief discussion as to these limits. 


A Backward Step in Paleobotany: G. F. 
Martruew, LL.D. 

This is a review of the attempt made to 
claim the plant beds in the Little River 


Group and their flora, and so the whole 
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terrane, as Carboniferous. This claim is 
made on Paleobotanical grounds by Messrs. 
D. White, R. Kidston and H. M. Ami. 

The article recites the stratigraphical and 
physical objections to this view, and in this 
connection two sections near St. John are 
given, showing the relation of this terrane 
to the lower Carboniferous. The fauna of 
the plant beds is reviewed, and it is sug- 
gested that even from this point of view 
thére is not sufficient evidence to overthrow 
the result arrived at by those who had 
previously studied the flora and the stra- 
tigraphy. Dr. Bailey, Dr. Ells, Mr. H. S. 
Pooleand Dr. Ami took part in the discussion 
which followed the reading of this paper. 
The first three gentlemen brought forth all 
the arguments possible bearing on the De- 
vonian age of the plant beds in question. 
Dr. Ami pointed out the synchronism exist- 
ing between these beds and the Carbonifer- 
ous strata of other parts of North America 
and Europe. 


Notes on Some Butterflies from Western 
Canada: Dr. JAMEs FuercHEerR, Dominion 
Entomologist. 

This paper described interesting captures 
made in the northwest Territories and the 
Rocky Mountain region of Canada. 


The Avifauna of the Province of Quebec: 
Sir JAmes M. LeMorne, Knut. F.R.S.C. 

This forms an interesting check-list of 
the birds of the Province of Quebec. 


A Dual Classification required in the No- 
menclature of the Geological Formations in 
Different Systems in Canada: H. M. Amt, of 
the Geological Survey of Canada. 

This paper brings forward the result of 
special work carried on by the writer dur- 
ing the past fifteen years in the classifica- 
tion of numerous geological formations 
throughout the Paleozoic Period in Hastern 
Canada. It has become necessary, in the 
light of recent investigation, to introduce 
two parallel columns at least, in the suc- 
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cession of the geological formations of 
Ordovician, Silurian, Devonian and even 
Carboniferous Systems. Tables giving the 
natural order of succession of the different 
formations falling under this dual classifi- 
cation accompany the paper. 


The Value of Natwre Study in Practical Edu- 
cation: Dr. JAMES FLercHer, Dominion 
Entomologist to the Central Experimental 
Station at Ottawa. 

In his opening remarks Dr. Fletcher said 
that he was thankful that the educators of 
the youth in every province of Canada have 
shown that they keenly appreciate the value 
of natural history studies as an integral and 
effective part of a practical education. He 
would appeal more especially, now, to the 
educated classes of Canada, amongst whom 
it must be acknowledged there is an appal- 
ling and unnecessary ignorance upon many 
useful branches of knowledge, some infor- 
mation upon which would make them far 
better citizens and more efficient competi- 
tors in whatever branch of work they may 
have adopted as the means of obtaining a 
livelihood. There is no profession, trade 
or occupation, in which definite or exact 
knowledge is not daily required with regard 
to subjects, the consideration of which comes 
within the scope of some branch of natural 
science. The last half-decade has seen a 
bright awakening to the realization of the 
value of nature studies as a means of cul- 
tivating the faculties of the youth of every 
land where progress is made. To teach the 
child the beginnings of things, the elements 
of knowledge through the common things 
about us, will lead it to want to see, to know 
and understand, and hence think carefully 
with a view of drawing right conclusions. 
The flowers, birds and insects furnish as 
many and useful objects for the grandest, 
the simplest and best lessons in educating 
the youth of our land. Whether they are 
beneficial or injurious, and why so, will 
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lead the observing student to find out their 
uses and recognize whether they have or 
have not as yet been recognized. Sym- 
pathy and kindness are the outcome of na- 
ture studies, likewise healthful enjoyment. 
Principles of perfection appear wherever 
nature has not been interfered with. A 
perfect method and system is revealed, and 
well may those entrusted with the educa- 
tion of others turn to these natural models 
to inculcate those principles so necessary 
to develop the mind. 


Amongst the interesting exhibits shown 
during the meetings of the Royal Society 
was a plan of the new museum, known as 
the ‘ Victoria Memorial Museum,’ to be 
erected in Ottawa at once. Through the 
kindness and courtesy of the Honorable 
Mr. Tarte, Minister of Public Works, the 
plans were placed on exhibition in the 
Normal School building where the Royal 
Society was holding its meetings. The 
building has a frontage of 322 feet, and 
is 188 feet deep, with a tower dome in 
the center. It is intended to accommo- 
date the collections at present stored in the 
unsafe building occupied by the Geological 
Survey Department on Sussex Street, Ot- 
tawa, comprising minerals, ores, fossils, 
plants, trees and other natural history 
objects as specimens illustrating the natural 
resources of Canada, also the Fishery ex- 
hibit now on O’Connor Street, and the paint- 
ings in the Art Gallery. A resolution, 
passed by the Royal Society of Canada and 
transmitted to the Government of Canada 
congratulated the latter on its wise action. 


On May 22a resolution was passed ap- 
proving and supporting Capt. F’. Bernier, of 
Quebec City, who is taking charge of the 
expedition to the North Pole. An inter- 
esting discussion followed in which many 
Fellows took part, including G. H. Parkin, - 
C.M.G., Sir Sandford Fleming Dr. R. Bell, 
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F.R.S. and Capt. Bernier himself. It will 
be remembered that in 1900 the last-named 
gentleman described his proposed route of 
travel after having pointed the courses 
taken by all the previous important expe- 
ditions to the North Pole, including Fridtjof 
Nansen’s important last voyage. 

The following officers were elected : 

President: Principal J. Loudon, LL.D., of 
Toronto University, Toronto. 

Vice-President: Sir James A. Grant, K.C.M.G., 
M.D., etc., Ottawa. 

Hon. Secretary: Sir John G. Bourinot, K.C.M.G., 
LL.D. ; 
Hon. Treasurer: Dr. James Fletcher, F.L.S. 

The following officers of Section IV. 
(Geology and Biology) were elected for the 
ensuing year : é 


President: Professor Frank D. Adams, M.Sc., 
Ph.D. 
Vice-President : Professor T. Wesley Mills, M.D., 
ete. 
Secretary : 


N.B.). 


Mr. G. U. Hay, Ph.B. (St. John, 


H. M. Amt. 
Orrawa, May 27, 1901. 


SCIENCE AND THE LONDON UNIVERSITY.* 
I. 


By the University of London Act, 1898, 
and the statutes and regulations framed in 
pursuance thereof, the long-standing con- 
troversy as to the form and organization of 
the London University was finally disposed 
of. The various colleges and other institu- 
tions doing university work within the met- 
ropolitan area have been coordinated under 
a strong and representative senate, which 
is charged with the duty of providing, for 
the six millions of inhabitants within a ra- 
dius of 30 miles from the University build- 
ing, every kind of instruction of university 
type. To enable the reorganized London 
University to cope with this gigantic task, 
the Chancellor of the Exchequer frankly 


* From the London Times. 
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confesses his inability to do more than pro- 
vide the office expenses. If London wants 
a teaching university, London, says the 
Chancellor, must pay for it. In the special 
financial circumstances of the moment this 
appeal to public-spirited Londoners can 
scarcely be considered unreasonable. 

The task of equipping and endowing a 
University can never be a small one, and 
the extent and variety of the needs of Lon- 
don might daunt the munificence even of 
an American millionaire. Fortunately, we 
do not have to start quite from the begin- 
ning. The organization and constitutional 
framework are completed and stand ready 
to start. A large part of the materials for 
a University worthy even of the capital of 
the Empire only await the hand of the 
master builder. What is wanted is, first, 
a comprehensive survey of the field and 
an appreciation of the amount and variety 
of the work to be done. Upon this must 
follow the motive power of money. 

The new university is organized in eight 
faculties, namely, theology, arts, music, 
law, medicine, science, engineering and 
“economics and political science (includ- 
ing commerceand industry).’ But, though 
provision is thus made for all branches of 
University study, old and new, it is already 
clear that London University will have a 
character of its own. The distinctive note 
of the University is evidently destined to 
be that of applied science, or the concrete 
application to every branch of industrial 
and social life of the discoveries and laws 
of the various sciences. It is this side of 
university organization that we must there- 
fore first consider. 

In physical science the London Univer- 
sity holds an honorable tradition, as hay- 
ing been the first to create a science degree. 
At present the University includes three 
‘schools’ of science for men, and two more 
(Bedford and Halloway) for women only. 
Of these, the Royal College of Science, fully 


staffed and equipped at the Government 
expense, is confined practically to science 
teachers, drawn by scholarships from all 
parts of the country, and to the mining and 
metallurgical students of what was formerly 
the Royal School of Mines. The science 
schools at University and King’s Colleges, 
directed by able professors, are severely 
handicapped by inadequate accommodation 
and limited funds, whilst the high fees 
necessitated by the absence of endowment 
exclude all but a small number of students. 
The total number of undergraduate science 
students in these five schools may be esti- 
mated at six or seven hundred. Cheaper 
science-teaching at more convenient centers, 
open in the evening as well as in the day- 
time, is supplied not only at the admirably 
organized Finsbury Technical College of the 
City and Guilds Institute, but also by the 
dozen so-called ‘ polytechnics.’ These lat- 
ter have been greatly improved during the 
last few years. By the aid of large grants 
from the London County Council, their lab- 
oratories and scientific equipment have 
been brought up to a high university stand- 
ard, whilst the professional staff has been 
strengthened by the appointment of men 
of excellent scientific attainments. A large 
proportion of London candidates for science 
degrees are now trained in the polytechnic 
laboratories, which may probably include, 
in the aggregate, between two and three 
hundred science students above matricula- 
tion standard. The total number of science 
students of undergraduate status in the 
whole six million of people apparently does 
not reach one thousand. Additional cen- 
ters of science instruction for undergradu- 
ates are required in north west London, 
Hackney and Hammersmith, whilst in the 
outer suburbs the existing institutions at 
Croydon, Tottenham and West Ham need 
developing up to university standard. With 
additional professors and enlarged labora- 
tories at these twenty-five science centers, 
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all parts of London would be fairly well 
served, so far as science instruction up to 
the B.Sc. degree is concerned ; and the num- 
ber of undergraduate students in the faculty 
might reasonably be expected to rise to at 
least 2,000. 

But the most serious deficiency in the 
London faculty of science is not the inad- 
equacy of the instruction for the science 
degree, but the lack of anything like ad- 
equate provision for chemical, physical and 
biological technology, or the application of 
science to industrial processes. The munifi- 
cence of Mr. Ludwig Mond has provided a 
well-equipped laboratory at the Royal In- 
stitution, in which a few highly qualified 
scientists find the opportunity for pursuing 
special researches. But of public provi- 
sion for instruction in scientific technology 
there is practically none. The same na- 
tional neglect which lost us the great in- 
dustry of coal-tar products—positively a 
British discovery that we failed to utilize 
and abandoned to Germany—now bids fair 
to lose us one branch of applied chemistry 
after another. At the present moment per- 
haps the most promising outlook in the 
scientific field is presented by electro:chem- 
istry, including both electrolysis and the 
multifarious operations of the electric fur- 
nace. This new science has already trans- 
formed the commercial production of copper 
and aluminum, and given us such new 
products as carbide of calcium (for the eco- 
nomical production of acetylene) and car- 
borundum. It bids fair, moreover, to rev- 
olutionize the whole alkali industry. Yet 
beyond certain small experiments, due to 
personal initiative of two or three profess- 
ors, London offers no means and no oppor- 
tunities for instruction and research in the 
subject. If electro-chemistry is destined 
to transform the world’s industry, it is to 
Germany, and not to England, that the ad- 
vantage of the first start seems at present 
likely to accrue. There is no more press- 
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ing need in London’s University equipment 
than a special school of electro-chemistry, 
fully equipped with its necessary expensive 
apparatus, and provided with an endowed 
and not overworked staff of professors, able 
to inspire and direct the studies and re- 
searches of a selected band of graduate stu- 
dents. The same deficiency is found in 
other branches of technology. Mining and 
metallurgy are provided for on what must 
be called a small scale at the Royal College 
of Science, and mineralogy also in two or 
three small classes elsewhere. But noth- 
‘ ing that can be called adequate exists for 
the technical education, at convenient cen- 
ters and hours, at low fees, of the swarm 
of mining and metallurgical engineers that 
London ought to be sending out to every 
part of the Empire. It deserves the at- 
tention of those who are interested in the 
great mining enterprises of South and West 
Africa, America and Australasia, whether 
the time has not come for the establish- 
ment of a distinct school of metallurgy and 
mining, with special reference, not to coal 
and iron and the conditions of Great Brit- 
ain, but to the products and needs of other 
climes. In applied chemistry, too, beyond 
the praiseworthy attempt at the Herold’s 
Institute (Bermondsey ) to deal with leather 
dyeing and tanning, practically nothing in 
the nature of a school of chemical tech- 
nology exists in the metropolis. London 
transcends every other city in the magni- 
tude and variety of the local industries de- 
pending on one chemical process or another. 
Besides its large interest in every branch 
of the clothing trade, in all the materials 
for construction, and in such specialties as 
the use of india rubber, London is the great- 
est center for all the applications of photog- 
raphy and the various lithographic pro- 
cesses still most incompletely taught and 
studied. It is, moreover, the largest cen- 
ter of gas manufacture, and hence the 
most extensive producer of coal-tar. At 
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present the valuable by-products of Lon- 
don’s gas works are for the most part only 
so far dealt with on the spot as to reduce 
the cost of their freight to other parts. 
Practically all the skilled and remunera- 
tive treatment of coal-tar products is left to 
Germany, to which conntry we export what 
is virtually the raw material of a most valu- 
able trade, from sheer lack of scientific 
knowledge of how to make the most of it. 
Apparently we are contented with this 
state of things, seeing that London has to 
this day no center of instruction in gas 
manufacture and the treatment of its by- 
products; nor any provision for systematic 
research into their possible developments. 
Even the immemorial London industry of 
tanning is falling behind. Hides are posi- 
tively beginning to be exported from Eng- 
land to New York to be tanned in the United 
States by new processes and sent back as 
leather to Leicester and Northampton. | It 
is probable that few, if any, investments 
would, in the largest sense, pay better than 
the establishment — possibly in east or 
south London—of a great school of chem- 
ical technology; and, if we turn from physics 
and chemistry to biology, we must notice 
that, whilst the Institute of Preventive 
Medicine studies bacteriology from the 
pathological standpoint, London has as yet 
no provision for instruction and research in 
its industrial side. One of the largest and 
most profitable of London industries de- 
pends on the bacteriological process of fer- 
mentation. The whole future of London’s 
food supply—to say nothing of its sewage dis- 
posal—is involved in the same question; and 
refrigeration, to name only one out of many 
applications, is already the nucleus ofa great 
industry. The most economical means of 
lowering temperature ona large scale, under 
commercial conditions, has become literally 
a matter of life or death in certain indus- 
tries. This knowledge can hardly be 
‘picked up’ at the works or in the office. 


Yet there is no institution teaching it. We 
need to expand our few and scanty classes 
in zoology and physiology into an organized 
school of instruction and research into all 
the biological processes that are or can be 
applied to industry. We pass to another 
range of science in mathematics and as- 
tronomy ; but it is one in which London 
has a special interest. It seems almost in- 
eredible that in the greatest port of the 
world, providing its own large quota to our 
mercantile marine, absolutely no public pro- 
vision exists for instruction in the art of 
navigation, or in the application of mathe- 
matics and astronomy on which the art 
depends. There is urgent need for the 
establishment, in connection with the Uni- 
versity, preferably in East London, of a 
school of nautical astronomy and naviga- 
tion, including the applications of mag- 
netism and meteorology to the sailor’s art. 

The Science Faculty seems thus to re- 
quire : 

1. Increase in staff of professors and in- 
structors at existing centers—say, £15,000 
a year (£500,000). 

2. Extensions at existing centers in build- 
ings and equipment to accommodate addi- 
tional students—say, £80,000. 

3. New centers— building, equipment, 
and endowment of science departments at, 
say, three at £40,000 (£120,000). 

4. New subjects—provision for buildings, 
equipment, and endowment of centers for 
electro-chemistry (£100,000), mining and 
metallurgy (£100,000), technological chem- 
istry (£100,000), bacteriology and biology 
in its industrial relations (£100,000), nau- 
tical astronomy and navigation (£100,000), 
ete.—total for science, £1,200,000. 


SCIENTIFIC BOOKS. 

Lehrbuch der vergleichenden mikroskopischen Anat- 
omie der Wirbelthiere. By Dr. ALBERT OPPEL. 
Dritter Theil. Mundhoéhle, Bauschspeichel- 
drise und Leber. Jena, Fischer. 1900. 


SCIENCE. 


[N. S. Vou. XIII. No. 339. 


With this volume is completed the discussion 
of the digestive system. Volume I. comprised 
the stomach and included 548 pages; Volume 
II., the esophagus and intestine, in 682 pages. 
The present volume consists of 1180 pages, 
with XI. plates and 679 figures in the text, 
therefore exceeding considerably the preced- 
ing volumes in size in accordance with the 
greater complexity of the parts considered. 

The work follows closely the plan of the 
preceding volumes. Each subdivision is dis- 
cussed in historical sequence, the statements of 
the author being included between oblique 
lines, //. In accordance with the plan, the 
greatest pains have been taken to show the 
present state of knowledge of the structure of 
each partin the different forms, and to this end 
the search in the literature has been made ex- 
haustive, and references to all papers, however 
trivial, have been sought out. No prejudice has 
influenced the writer in favor of continental 
investigators to the exclusion of others ; indeed, 
the recognition of American work seems to be 
greater than that accorded by many American 
writers. The quotation of each author is fol- 
lowed by his name and the year of publication. 
The complete title is given in a bibliography 
in the end of the volume. 

Where there are differences of interpretation 
(as, e.g., as to the nature of the demilunes in the 
mucous salivary glands), the different theories 
are propounded, weighed and (where possible ) 
some choice is indicated. 

The text is followed by a table of animal 
forms, giving a key to the position of the species 
considered in the text and an arrangement of 
their families in systematic order. This is fol- 
lowed by the bibliography of 50 pages, and 
finally, author and subject indices. 

In the body of the work the oral cavity with 
its adnexa, pancreas and liver are taken up 
successively. In connection with the oral cay- 
ity are discussed: the structure of the mucous 
membrane in the different classes ; the pharynx 
of mammals; the lymphoid tissue of the oral 
cavity ; the tongue; nerves and sense-organs ; 
and finally, the oral (salivary) glands. The 
teeth, which on many accounts might seem to be 
properly included, are omitted to be discussed 
with the skeletal system in a subsequent volume. 


JUNE 28, 1901.] 


In each of the subdivisions the subject is 
taken up systematically and in detail. For 
example: the lymphoid tissue in the oral cay- 
ity is discussed (1) as to its significance, (2) the 
migration of the leucocytes through the epithe- 
lium, (3) the structure of the lymphatic nodules, 
(4) the tonsils (lingual, palatine and pharyn- 
geal), and finally (5) the development of the 
tonsils. In summarizing the subdivision deal- 
ing with the tongue, Oppel arrives at the con- 
clusion that the mammalian tongue is to be 
derived from the entire tongue of the lower 
vertebrates and not merely from the back por- 
tion of it (as Gegenbaur believed). 

Especially in the case of the oral (salivary) 
glands has there been felt the need of a sum- 
marization of knowledge, and Oppel has fur- 
nished it admirably. The classification of the 
mammalian oral glands, their occurrence and 
structure in the different animals, have been 
made the subject of varied interpretations— 
Lavdowsky’s,. Klein’s, Nadler’s, Stohr’s and 
Ranvier’s are given. 

The interpretation of the demilunes of Gian- 
nuzzi of the mucous glands receives full discus- 
sion. The three views of the substitution theory, 
phase theory and special function theory are 
each presented and criticised. Oppel rejects 
the first two and considers the third as the one 
to be accepted in the light of recent work 
(Krause, Solger, Miller, e¢ al.). 

The pancreas seems to be of universal occur- 
rence in the vertebrates; wherever it has been 
sought for it has been found. Comparison with 
the salivary glands to see whether it can be re_ 
garded as an ‘abdominal salivary gland’ (the 
German name) shows that there are certain spe- 
cific structural differences that distinguish it. 

The pancreas is discussed from the point of 
view of the finer structure of the gland cells, 
including a consideration of the so-called para- 
nucleus, the activity of the cells, the form of 
the tubules, centro-acinar cells, the terminal 
ducts and the structure of the pancreatic ducts 
in the classes of vertebrates, the connective 
tissue of the gland. The interesting areas of 
Langerhans are next discussed, and in regard 
to their occurrence and significance, Oppel 
says that they have been demonstrated in most 
vertebrates (doubtfully in the Selachia). He 
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regards them as permanent structures and not 
transitory (as developing acini) and considers 
them of epithelial (entodermal) origin. On the 
other hand, whether or not they elaborate an 
internal secretion, he dares not decide, but 
should this be found to be the case, it does not, 
he thinks, militaté against the view that they 
were originally part of the gland proper giving 
(possibly) a clue to the structure of the primi- 
tive gland. Blood vessels and nerves are con- 
sidered next. The question of the occurrence 
of an accessory pancreas is then discussed. 
The development of the pancreas in the various 
vertebrate forms closes the chapter and is sup- 
lemented by a helpful table showing and com- 
paring the mode of development in the differ- 
ent vertebrates as ascertained by the different 
workers. 

In dealing with the various structures no 
attempt is made to discuss the gross anatomy 
as beyond the scope of the work, save in so far 
as necessary, though often—as in-wue case of 
the liver—references are given to the sources 
whence such information may be gained. It is 
likewise in accordance with the plan of the 
work to present the discussion in historical se- 
quence, so that the liver is considered from the 
standpoint of (a) the liver lobule, and (0) 
the liver cell and gall capillaries, despite 
the fact that liver lobules are peculiar to mam- 
mals. 

In the consideration of the remaining struc- 
tural features of the liver, bile-duct and gall 
bladder are taken up, followed by a discussion 
of the liver in the different vertebrates. The 
development of the organ constitutes the clos- 
ing division. Few original observations or 
generalizations are made in this portion of the 
work. 

The comparison of the liver with other typi- 
eal glands receives considerable attention, to- 
gether with the question of the anastomosis of 
the gall-capillaries, and the conclusion is reached 


_ that a net-like arrangement of the gall capil- 


laries occurs in the lower vertebrates, and in the 
higher forms at least in early development. 
Under the subdivision dealing with the func- 
tional activity of liver cells, the glycogen, pig- 
ment and fat content are discussed. Most in- 
vestigators agree that there are two kinds of 
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liver cells, but there is no answer to the mean- 
ing of the differences. 

The work as a whole is a valuable treasure- 
house of knowledge that will save both investi- 
gator and student much time and labor. The 
author does not state which system will form 
the subject of the next volume, nor when we 
may expect it to appear. At the same rapid 
rate of work it will be due in 1902, and we feel 
sure that the same excellence will be main- 


tained. 
B. F. KINGSBURY. 


RIVER PROFILES. 


AN interesting and valuable publication of 
the Department of Hydrography of the U.S. 
Geological Survey on the profiles of rivers in 
the United States, by Henry Gannett, has just 
been published and is now available for distri- 
bution. It embodies within a hundred pages 
the leading facts of about one hundred and 
fifty of the-most important rivers and streams 
of the country, noting their length, drainage 
area, the location of water power in their 
courses, their peculiarities of flow and the 
nature of their drainage basins. 

The rivers selected are those which are the 
largest in size and bear most directly upon the 
varied interests of the country such as the Con- 
necticut, Hudson, Susquehanna, Ohio, Poto- 
mac, Mississippi, Missouri, Platte, Colorado, 
Sacramento, Columbia and others. The figures 
for the table showing the height above sea- 
level and fall per mile were collected from 
various sources. Some were obtained from the 
report of the chief engineer of the U.S. Army, 
some from railroad companies when their lines 
cross the streams and some from the atlas sheets 
of the U. 8. Geological Survey. In the case of 
such rivers as the Connecticut, Susquehanna, 
Mississippi and Colorado, where the surround- 
ing country is in part or whole of peculiar 
physiographic interest, very excellent and vivid 
descriptions of its leading physical character- 
istics are given, which add to the interest, and 
render it valuable from an educational stand- 
point in geographic and physiographic instruc- 
tion. The pamphlet is the result of much 
careful work and is the first attempt to collect 
and compile this information in its present form. 
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SOCIETIES AND ACADEMIES. 


ZOOLOGICAL CLUB, UNIVERSITY OF CHICAGO. 
WINTER QUARTER, 1901. 


1 


THE first meeting of the quarter on Jan. 9 
was devoted toa paper by Professor F. R. Lillie, 
entitled ‘A Comparison of the Power of Re- 
generation in Three Genera of Planarians, viz., 
Planaria, Phagocata and Dendrocelum.’ The 
following is an abstract of the paper: 

“The gréater part of the large volume of re- 
cent work on regeneration of planarians has 
been carried out on a single genus, Planaria. 
Attention should be called to the importance of 
the comparative method in studies of this kind. 
This may be illustrated by some results of 
observations on two other genera, Phagocata 
and Dendrocelum. These three genera are 
found living together in a single pond in Fal- 
mouth, Mass. Planaria is especially abun- 
dant in this pond, in some parts of which as 
many as twenty or thirty individuals may be 
found on the under surface of a single large 
stone. Scattered about among these individu- 
als one finds usually from one-half to one-third 
this number of individuals of Phagocata and 
two or three specimens of Dendrocewlum. 
Planaria is thus much more abundant than 
Phagocata and the latter than Dendrocelum. 
The last is more abundant relatively in por- 
tions of the pond where there is a large 
amount of vegetation growing on the bottom. 
The habits of life of the three genera in 
question are, however, very similar. 

‘¢ Phagocata was found to resemble Planaria 
very closely both in the modes of, and capacity 
for, regeneration. Dendrocelum, however, of- 
fers the greatest contrast to both Planaria and 
Phagocata. The first experiment was to cut a 
single specimen in half through the pharynx. 
The cut surfaces healed and the farther fate of 
the parts was as follows: The posterior part 
formed no new tissues, although it lived for 
some days ; from the anterior part, on the other 
hand, there grew out a pointed piece, which 
acquired the characters of a tail. Two weeks 
after the operation this piece also died without 
any extensive remodeling of the whole having 
taken place. I afterwards repeated the ex- 
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periment several times with a similar result. 
Thinking that the failure to regenerate a head 
might be due to the presence of the pharyngeal 
pouch, I then cut fourteen specimens trans- 
versely behind the pharynx. Two days after 
the operation an interesting difference in the 
reactions of the anterior and posterior parts 
was noticeable. While the former reacted in 
all respects like normal individuals, the latter 
showed no definite reactions of any sort but re- 
mained scattered over the bottom, some with the 
ventral surface up. In six days all the pos- 
terior pieces were dead without having shown 
any signs of regeneration, while all the an- 
terior pieces, kept in the same dish, were liv- 
ing and regenerating new tails. This experi- 
ment was afterwards repeated with similar re- 
sults, and I soon became convinced that, in 
this form, while a tail might regenerate at any 
place from the pharynx back, a new head 
could not be formed in this region of the 
body. 

‘The question was now, could a new head 
be regenerated in front of the pharynx? So 
specimens were cut in two immediately in 
front of the pharynx. The result of these ex- 
periments was that, while a very narrow bor- 
der of new tissue might be formed at the cut 
border of the posterior piece, there was never 
any regeneration of even the semblance of a 
head. The anterior pieces, on the other hand, 
regenerated a new tail as before, and also a 
new pharynx. 

‘‘In the next experiment the heads of five 
individuals were removed by a transverse cut 
just behind the eyes. 
generate, but in five days it was apparent that 
the decapitated pieces were regenerating new 
heads ; in one piece the eyes could already be 
seen. On the next day eyes had appeared in 
all. The capacity for regeneration of a head 
was thus demonstrated. 

“Two questions now remained: Was the 
regeneration of a new head due to the size of 
the piece, or to the position of the cut? and 
how far back does the capacity for regeneration 
of a head extend? The first question received 
a very simple answer; the head was first cut 
off just back of the eyes, and then from the an- 
terior end of the major piece asmall transverse 
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piece wascut. In six days a rudimentary head 
with eyes developed on the front end of the 
small piece in one of three specimens. 

‘“ How far back does the capacity for regenera- 
tion of a head extend? We have seen that it 
cannot be formed from tissue just in front of the 
pharynx, but that it can be formed just back 
of the eyes. Twelve specimens were cut trans- 
versely about half way between the front end 
of the pharynx and the anterior end of the 
body. The reactions of both parts were per- 
fectly normal, though the headless parts re- 
acted much less rapidly than the parts with 
heads. In seven days both parts were rapidly 
regenerating and eyes had appeared in the 
headless parts ; in the head-bearing parts the 
new pharynx was regenerating in the new tail. 
Both kinds of parts then completed the regen- 
eration rapidly, though even after nineteen 
days the normal proportions were not re- 
stored. 

“Thus in Dendrocelum new tissue may 
grow out in the form of a tail at any transverse 
level of the body, excepting only the most 
anterior part to a very short distance back of 
the eyes; the capacity for regeneration of a 
head, however, is limited to the anterior third 
or fourth of the body. Ido not mean to assert 
that the formation of a new head back of this 
level is completely impossible. Some one may 
at any time demonstrate, by taking suitable 
precautions, that a new head may be formed 
back of this level. But it is shown very clearly 
by these experiments that the power of regen- 
erating a new head is largely, if not entirely, 
confined to the prepharyngeal part of the body 
in Dendrocelum, and that-it is always greater 
at any more anterior transverse level. 

“Thus it is demonstrated that in Dendroce- 
lum. (1) The power of regenerating a head is 
limited to a small part of the body. (2) Thata 
new tail may be generated at any transverse 
level. (3) That the capacity for remolding de- 
generating parts into normal proportions is. 
very limited. (Limitation of ‘morpholaxis,’ 
Morgan.) (4) That there is a relation between 
the power of regeneration in this form and the 
power of performing the usual coordinated 
movements, the latter power always being 
slight in parts incapable of regeneration. This. 
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last fact leads me to think that the nervous 
system plays an important part in regeneration 
of planarians. A paper, soon to appear, will 
deal more fully with these facts and the inter- 
pretation of them.”’ 

At the second session of the Club, held on 
January 23, Miss Elizabeth Meek gave the 
results of a statistical study of variation in the 
mandibles of the stony-beetle. An abstract of 
this paper has already appeared in Vol. XIII. 
of SCIENCE. C. M. CHILp, 

Secretary. 


TORREY BOTANICAL CLUB. 


Art the meeting of the Club on May 14, 1901, 
the scientific program was as follows: Pro- 
fessor Underwood spoke on ‘The Genus Péeri- 
dium,’ the type of which is the widely dis- 
tributed and well known Pteris aquilina of 
Linneeus. It was separated from the genus 
Pteris by Gleditsch in 1751, followed by Scopoli 
in 1760. The principal generic character as 
distinguished from Pteris is the presence of a 
double indusium. Specimens of various species, 
varieties, and forms were shown, including 
extremely large specimens of Pleridiwm aqui- 
linum collected by the speaker in southern 
France. Three species may be recognized in 
North America. The first of these is the 
common and variable Pteridiwm aquilinum, of 
which the recently described variety pseudo- 
caudatum Clute is more or less common from 
New Jersey southward. The second species is 
Pt. caudatum, found in the extreme tropical 
of Florida. The third, which occurs in the 
West Indies, seems to be identical with a 
species originally deseribed from Brazil, though 
it has been confused with a species from the 
Society Islands. Species from South Africa, 
India, and the Hawaiian Islands were also 
mentioned. 

Dr. D. T. MacDougal gave an account of 
‘Carpotropic Movements of Flowers,’ taking 
his illustrations from plants in bloom at the 
time. The two classes of movements.of flowers 
are the induced or protective and the develop- 
mental or automatic. Of the former, the wild 
carrot furnishes a good example, its umbels 
being erect during the day and pendent or 
inverted at night. The segments of the perianth 
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of the tulip also furnish a good illustration of 
movements induced by changing conditions of 
temperature. 

Developmental movements, 7. e., those due 
to forces which originate within the plant, are 
well shown in the inflorescence of Allium 
Neapolitanum. The inflorescence here is nod- 
ding when in the bud, but the development of 
the flowers sends a stimulus to the curved por- 
tion of the peduncle, causing it to straighten. 
In addition, the plant is provided against 
accident by the fact that each pedicel has 
the power of independent movement. Each 
pedicel will bend so as to erect the flower if 
the peduncle is prevented from straightening. 
Under normal conditions the pedicels take 
positions separating the flowers equally. In 
Claytonia Virginica the buds are nodding, the 
flowers erect. After fertilization, there is an- 
other curvature, more abrupt and nearer the 
base of the pedicel. In Streptocarpus, the flower- 
stalk is curved and somewhat coiled in the bud, 
while the open flower is horizontal, bending 
the stalk at a right angle, and after fertilization 
the maturing fruit becomes erect. The move- 
ments of the fruit, in many cases at least, are 
for the better dissemination of the seeds, and 
the movements of the flower are commonly 
connected with methods of fertilization. Dr. 
MacDougal referred also to the curious de- 
velopment of the cotyledons in Streptocarpus. 
One of the cotyledons ceases to grow after a 
time, while the other elongates very much. In 
one species, this cotyledon remains the only 
foliage of the plant. 
~ Dr. N. L. Britton gave an account of ‘An 
Undescribed Species of Stachys.’ He remarked 
that many North American species were until 
a few years ago referred to the Stachys palustris 
of Europe, but have more recently been rec- 
ognized as distinct. A plant which grows on 
the sand hills along the beach near New Dorp, 
Staten Island, is really very different from the 
European S. palustris, and may safely be con- 
sidered a new species. It has been collected 
in Michigan by Mr. Farwell and a specimen 
from Illinois is in the Chapman Herbarium. 
The species is apparently confined to sandy 
shores. M. A. Howe, 

Secretary pro tem. 
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THE MINNESOTA ACADEMY OF NATURAL 
SCIENCES. 


THE April meeting of the Academy, which 
proved to be a very interesting one, was ad- 
dressed by Mr. F. K. Butters, who spoke on the 
‘Fungus Flora of Minnesota.’ The more fun- 
damental relationships of the fungi were illus- 
trated by slides, taken from Engler and Prantl’s 
‘Pflanzenfamilien,’ and also by original micro- 
photographs of common minute Phycomycetes 
and Ascomycetes, as well as by a large number 
of photographs of the fleshy fungi of the lo- 
cality, taken in the field to show their natural 
conditions of growth. 

The speaker pointed out that the fungi are to 
be considered as one of the most successful 
groups of the plants, showed by their diversity 
of form, the great variety of conditions under 
which they will grow and their numerical im- 
portance. In Minnesota the number of species 
is probably in excess of the flowering plants. 
The diverse conditions under which fungi will 
grow, ¢. g., in water, upon living plants and 
animals, on decaying organic substances, in hu- 
mus and in sand containing a minimum amount 
of organic matter was illustrated. Attention 
was called to the fact that on account of the 
great number of spores produced wherever 
there is suitable environment there also will be 
numbers of plants. The diverse forms of fungi 
are modifications of a few types to be regarded 
as distinct phylla and parallel lines of develop- 
ment sometimes exist in different groups. 

The lecture was productive of a very general 
discussion of local fungi and was greatly en- 
joyed by the large audience present. 


F. G.-_WARVELLE. 


DISCUSSION AND CORRESPONDENCE. 


GEOLOGY OF CHINA. 


To THE EprToR or Science: In the discus- 
sion in the last number of SciENCE of my 
article in McClure’s Magazine, there are some 
things which deserve attention in order to get 
the facts fairly before the public. 

1. It is proper for me tostate that the title of 
the paper and the headlines were put in by the 
editors; so that I was in no sense responsible 
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for them. I think that in the article itself 
there are no offensive claims to original dis- 
covery. 

2. The quotation from Geikie’s ‘ Great Ice 
Age’ (p. 699) is unfortunate for my critic, since 
it was that very quotation which misled me 
during a considerable portion of my trip. In 
this quotation Geikie says, ‘‘Its materials 
[those of the loess], we may believe, are largely 
of fluvio-glacial origin, and represent in great 
measure the flood-loams swept down from the 
mountains and plateaux when these supported 
extensive snow-fields and glaciers. But, as 
Baron Richthofen in his great book on China 
has demonstrated, the loess, as we now see it, 
owes its structure and heaping up to the action 
of the wind, and is even now forming and ac- 
cumulating in many regions of Asia. It is, in 
short, a true steppe-formation.’’ On page 697 
Geikie had said, ‘‘ According to Przevalski, un- 
doubted traces of former glaciation are seen in 
the Suma-Hada range, west of Kalgan in 
China.’? My first point was to visit this moun- 
tainous region west of Kalgan supposed both 
by the Russian and by Geikie to be the source 
of the loess in Eastern China. But we found 
no indications of glaciation in that region, and 
pursued our investigations sufficiently to con- 
vince us that there were none; so that Geikie’s 
theory of the ‘fluyio-glacial origin’ of the 
loess falls to the ground in that region. That 
came pretty near being a discovery. 

8. On the same page Geikie says, ‘‘ Kropot- 
kin’s researches have led him to conclude that 
the whole of the upper plateau of Asia and its 
border-ridges were under a mighty ice-cap.’’ 
Assuming the truth of these statements, Geikie 
says upon the next page, ‘‘Tbhe mountain-val- 
leys everywhere contain wide and thick sheets 
of rounded blocks, and coarse and fine gravel, 
which are in every respect comparable to the 
fluvio-glacial gravels of the Alps. But in none 
of the descriptions of these which I have read 
is there any clear indication as to whether the 
deposits occur in successive terraces like the 
high- and low-level terrace gravels of the Al- 
pine lands of Europe. Something like this ar- 
rangement seems to be present in the valleys of 
the Thian Shan, and may possibly refer to re- 
current phases of glaciation.’’ In accordance 
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with this view, the glacial map of Asia which 
precedes the chapter is covered with extensive 
glaciated areas over the regions which I have 
specifically visited. All of which shows the 
confusion of mind which has widely prevailed 
up to the present time concerning the glacial 
conditions of Southern Siberia and Central 
Asia, and goes to justify the editor in naming 
my article. 

4. Tam not aware that Kropotkin had any 
personal knowledge of the southeastern border 
of West Turkestan. But it is significant that 
Geikie, on his authority, speaks of ‘immense 
sheets and terraces of loess’ fringing the base 
of its mountainous border. The writer in Scr- 
ENCE assumes, as I believe unwarrantably, that 
the only indication of a former sea-level is the 
occurrence of sea shells. On the contrary, in 
the broader studies of physical geography that 
are now current, sea-levels may be determined 
in many places by terraces where shells are not 
present. - 

5. With reference to the occurrence of the 
bones of Jand animals and of terrestrial mol- 
lusks in the loess, I need only to say, that the 
great uncertainty concerning the situation of 
these remains with reference to the original 
deposit largely, if it does not entirely, breaks 
the force of the argument which is drawn from 
it. No one will deny that the wind has in 
many instances redeposited vast amounts of 
loess, nor that subsequent streams have done 
the same. But to go no farther than our own 
country, it is difficult for any one who is famil- 
iar with the situation of the loess over North- 
ern Missouri, for instance, or in the center of 
the Mississippi Valley at Vicksburg, to believe 
that it has been deposited either by the wind 
or by flowing streams of water when the land 
stood at its present level. 

In due time I hope to bring the facts in fuller 
detail before the public. But this much I may 
confidently say, that the whole problem of the 
loess has not yet been fully comprehended, 
much less has it been solved. If the renewed 
discussion elicited by my report shall contribute 
to an understanding of the subject, a great 
point will be gained. But Iam sure that the 
as yet little understood facts of Central Asia 
will contribute much toward a solution of what 
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has been one of the most perplexing of all the 
geological problems. 
G. FREDERICK WRIGHT. 


‘THE LARYNX AS AN INSTRUMENT OF MUSIC.’ 


To THE EpITOR OF ScIENCcCE: Noting in 
your issue of May 24, a communication from 
Arthur Gordon Webster quoting Professor Le 
Conte’s reference to the larnyx, comparing it 
in its function to a horn and citing a passage 
from Helmholtz containing the same compari- 
son, I am tempted to refer your readers to a 
much earlier example of the same conception. 
I quote the following from some notes of mine: 
“In 1700 Dodart (‘ Memoire sur les causes de la 
voix de l’homme,’ par M. Dodart, Memoire de 
V Academie des Sciences, 1700, p. 238) insisted 
that the trachea only furnishes the material of 
the voice, 7. e., the expired air. The glottis is 
the only organ of the voice. All the effects of 
the glottis for tones depend on the tension of 
its lips, and of its various internal structures. 
The concavity of the mouth has no part in the 
production of the voice, but it is a modifier of 
it, and still more is this true of the nose. He 
showed that Galen’s comparison to a flute 
could not be accepted if one were to go into 
details. He spoke of the vibration of the lig- 
aments, of the dilatations and contractions of 
the glottis. He asserted. that the trachea is 
elongated in high notes and shortened in low 
ones. He likened the vocal organ rather to @ 
horn or trumpet. According to him the glottis is 
the place which corresponds to the lips of the musi- 
cian; the body of the instrument extends from the 
glottis to the external orifice of the vocal canal, 
that is to say the mouth.”’ 


JONATHAN WRIGHT. 


SHORTER ARTICLES. 


PREDETERMINED ROOT-HAIR CELLS IN AZOLLA 
AND OTHER -PLANTS. 


ORDINARY root-hairs arise in acropetal suc- 
cession in the zone where the surface tissue is 
becoming fixed; that is to say, in a region at 
some distance from the root apex, where the 
cells have ceased to divide and have reached, 
or are reaching, full elongation. They come 
from any or all of the superficial cells indif- 
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ferently. ‘‘Only in Lycopodium,”’ says De 
Bary (Comparative Anatomy, p. 60), ‘‘ can special 
hair-cells be distinguished from the other epi- 
dermal cells of the root.”’ 

Special hair-cells are, however, to be found 
in a considerable range of plants, in which 
they form a rather striking anatomical charac- 
ter of the epiblema. In all the cases which I 
have studied, root-hairs arise from cells dif- 
ferentiated for the purpose at a very early 
stage of the epiblema, and from no other cells. 
The hair-cells areshort, often very short, some- 
times wedge-shaped, possess peculiarly dense 
and deep-staining cell contents, and are dis- 
tributed in a manner determined by the mode 
of origin. They originate from the division of 
cells near the root apex. Of each cell pair 
formed, one becomes a hair-cell and very shortly 
shows distinctive characters ; while the other 
either becomes a single ordinary, much elon- 
gated surface cell, or divides to form several 
such (hairless) cells. In most cases the cutting 
off of hair-cells seems to be a matter of stimulus. 
At times the roots are wholly devoid of hairs 
and hair mother-cells ; at other times the grow- 
ing conditidns —as it would seem—call out these 
structures. 

I find such special hair-cells in Azolla, Isoetes, 
Selaginella, Equisetum, certain Alismales and 
certain Nympheeacece. 

In Azolla pinnata (the only species examined 
by me) the root shows several points of interest. 
The root-cap (as we may call the structure de- 
rived from the original segment cut from the 
outer face of the apical cell) consists of two cell 
layers, except at the apex, where the inner 
layer finally undergoes an extra periclinal di- 
vision. The inner layer for a time coheres 
closely to the root-trunk, which is thus clothed 
with a true epidermis. At the same time the 
outer layer is separated from the inner except 
at the apex, and forms a distinct root-cap 
proper. The inner layer is finally pushed away 
from the root-trunk by the growth of hairs 
arising from the outer layer of the cortex, so that 
at maturity, and even before, the main body of 
the root is quite destitute of an epidermal coy- 
ering. 

The hairs arise in close proximity to the apex. 
Exterior cortical cells divide by a wall oblique 
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to the external surface. The lower of the two 
cells so formed in each case almost immediately 
gives rise to a hair, while the other divides 
transversely to form two, four or eight hairless 
cells. At first the hairs stand in regular zones, 
but ultimately these zones often become more 
or less broken by the unequal multiplication of 
the intervening cells in the different vertical 
rows. 

In several species of Nymphzxa examined the 
hair mother-cells or the hairs themselves were 
found as apparently constant characters of the 
epiblema, alternating very regularly with ordi- 
nary cells. In Nymphza, it’ will be recalled, 
the root is without epidermis (except root-cap), 
the epiblema being merely the outermost layer 
of cortex, the Nymphzeaceze in this respect 
agreeing with Monocotyledons and certain 
Pteridophytes. The hair-cells may develop 
in such a way as to give root-hairs, or they 
may be—under most conditions they commonly 
are—suppressed by the closing together, above 
them, of the ordinary elongated cells. When- 
ever hairs are found they proceed from short, 
specialized cells, early distinguishable not far 


from the growing point. An essentially similar 


condition is found in Brasenia, Cabomba, and 
Nuphar. 

In some Alismales—Sagittaria, Limnocharis, 
Aponogeton—essentially the same phenomenon, 
the production of root-hairs solely from prede- 
termined hair-cells, obtains. Thisis interesting 
in view of the recent discovery of the mono- 
cotyledonous character of one of the Nymphe- 
acez. ‘ 

I purpose in the near future to describe at 
length these and other like cases of root-hair 


formation. 
R. G. LEAVITT. 


THE AMES BOTANICAL LABORATORY, 
NortH Easton, MAss. 


QUOTATIONS. 
SCIENCE AT A WESLEYAN UNIVERSITY. 


THE dismissal of Professor Frank D. Tubbs 
from the chair of natural sciences in Wesleyan 
University, at Salina, Kansas, throws an inter- 
esting light upon the standards of orthodoxy 
in that State. Professor Tubbs is laboring 
under the grave charge of believing in evolu- 
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tion, a theory which the people described as 
‘the older and more orthodox Methodist minis- 
ters’ so abominate that they will not even give 
Professor Tubbs a hearing. Apparently the 
general issue of academic freedom is not in- 
volved here, for the school professes to be a 
sectarian institution; that is, it subordinates 
the independent investigation of the truth to 
the propagation of certain doctrines. Professor 
Tubbs himself admits that his standing as a 
scientist, his success as a teacher and adminis- 
trator, and his character as a man were not the 
only things considered in his appointment, for 
he says: ‘‘ Bishop Vincent fully questioned 
my beliefs, approved them, and appointed 
me to the seminary.’’ The only question is 
whether an evolutionist can be an orthodox 
Methodist in central Kansas. The trustees of 
the school say no. The decision may cause 
Professor Tubbs temporary inconvenience ; but 
if belief in evolution is his only fault, he can 
comfort himself with the reflection that he is 
far better off than the ‘university’ at Salina. 
—The N. Y. Evening Post. 


MR. CARNEGIE’S GIFT TO SCOTTISH UNI- 
VERSITIES. 

Av the time when Mr. Carnegie’s gift was 
first announced, and when nothing had been 
made known except its magnitude and the fact 
that it was intended to defray the cost of Uni- 
versity education for Scottish students, we felt 
it necessary to point out, while cordially ex- 
pressing our admiration of the munificence of 
the donor, that the very magnitude of the fund 
would render its wise administration a matter 
ofsome difficulty, and to call attention to cir- 
cumstances which might interfere with the 
practical realization of the intended benefits. 
The conditions of the trust, as now disclosed, 
appear to meet, in almost every particular, the 
considerations which we mentioned. The ap- 
plication of half the income for the purpose of 
improving the apparatus of education and for 
establishing what can hardly fail to become 
world-renowned laboratories in every depart- 
ment of science which falls within the province 
of a university will at once lift those of Scot- 
land to the very highest level of academic im- 
portance, and will be likely to place the coun- 
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try in the very forefront of practical scientific 
teaching and investigation. Medical science 
is specially mentioned in the trust, and, to 
take only a single example, it will be 
within the power of the trustees to en- 
able any Scottish University to equip an 
expedition for inquiring into the life histories 
of fever-carrying mosquitoes or other insects, 
and thus to accomplish, perhaps in the course 
of a few months, more than could be accom- 
plished by private enterprise, aided only by 
small and laboriously collected donations, even 
in the course of years. The problems of or- 
ganic chemistry, again, are daily becoming of 
more and more importance in relation to health 
and to disease ; as are those of inorganic chem- 
istry in relation to a large number of manufac- 
turing processes or industries. In respect of 
these and many kindred matters the great hin- 
drance to scientific work in Great Britain has 
been simply want of means; and this want 
once removed, a very important step will have 
been taken towards assisting us to hold our own 
in the great industrial contests which the future 
can hardly fail to have in store for us, and in 
which scientific knowledge will certainly be one 
of the most important elements of success. We 
cannot but think that this section of the trust is 
likely, as time goes on, to prove itself infinitely 
the more important of the two, and that in the 
future, under the elastic terms and liberal pow- 
ers of the deed, it may even come to swallow 
up or to supersede the general payment of fees 
which, after all, are not so large as to placea 
serious impediment in the way of any young 
man who is not absolutely destitute, and who 
is determined to push his way to the front of 
any calling in which it may be his purpose to 
engage.—The London Times. 


CURRENT NOTES ON PHYSIOGRAPHY. 
THE SOUTH COAST OF ENGLAND. 

THE mid-southern coast of England is bor- 
dered by a narrow anticline of mesozoie strata, 
greatly eroded. The largest remnant of the 
anticline is the Isle of Wight, while further 
west a nearly isolated portion is called by the 
anticipatory name of the Isle of Purbeck. The 
physical features of the Jatter, with those of 
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the associated anticline of Weymouth, are 
treated in a chapter by Strahan (‘ The Geology 
of the Isle of Purbeck and Weymouth,’ Mem. 
Geol. Sur. England, 1898, pp. 280-235). Next 
inland lies the unsymmetrical Hampshire syn- 
clinal basin of Tertiary strata, broadening 
eastward, and thus analogous to the London 
Tertiary basin. Each basin gave rise to an 
east-flowing axial consequent river, the lower 
Thames and the Frome; but while the valley 
of the Thames is still well preserved, the 
southern side of the original Frome valley has 
been greatly consumed by the sea. Lateral 
consequents of good size still come from the 
north, and one of them, the Stour, rises back 
of the chalk cuesta; but nearly all the conse- 
quents on the south have been shorn off ; yet 
two small ones still remain, one on the Isle of 
Wight, one on the Isle of Purbeck, and each 
of these streams, like the Stour, heads back of 
the chalk, which on the south forms a mono- 
clinal ridge of nearly vertical structure. Much 
of the original axial consequent has been de- 
stroyed; the river now called Frome being 
only the upper 30 miles of a stream that may 
originally have had a length of over 100 miles. 
The Solent estuary, separating the Isle of 
Wight from the mainland, is taken to be a 
middle part of the axial consequent, as de- 
scribed by Strahan in an earlier memoir (1896). 

The Isle of Portland, south of Weymouth, is 
a smaller fragment of the devastated anticline, 
west of the other remnants. It is now con- 
nected with the mainland by the famous Chesil 
bank (Jbid., pp. 203-209), asuperb reef of peb- 
bles and sand, 18 miles long, enclosing a shal- 
low lagoon called the Fleet (from Saxon, mean- 
ing shallow water) for 12 miles. The exposed 
(southwest) face of the reef is a steep beach, 
benched with long, even terraces (locally called 
“curbs’), the temporary records of the maxima 
in an irregular but generally decreasing series 
of wave efforts; the highest crest of the reef 
being the work of the master storm of the de- 
cade or century. The reef rests on clays which 
are sometimes exposed on the beach face after 
storms. Pebbles are abundantly thrown over 
the crest of the reef during on-shore winter 
gales; the windows of the nearest houses in 
Chiswell (where the reef joins the Isle of Port- 
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land) must then be boarded up, even though 
the crest is there 42 feet 9 inches above high- 
water mark. The reef as a whole must be 
marching slowly inland (northeast). It may 
have been formed originally several miles to 
seaward of its present position. The pebbles 
are largest at the southeastern end, where the 
reef is attached to the wasting and beach- 
less cliffs of the Isle of Portland, and finest to- 
wards the northwest end, where it approaches 
but does not reach the Chalk uplands of Brid 

port; yet the commonest pebbles are not de- 
rived from the Portland sandstones, but con- 
sist of well-rounded chalk flints ; and there are 
occasional Triassic pebbles, although no Trias- 
sic rocks are exposed for some 30 miles to the 
west. An earlier writer suggested that the 
movement of pebbles on the beach is from the 
northwest, and that the largest ones are now 
at the southeast end because they are most 
readily carried by storm waves and drift; but 
this is difficult to believe. Prestwich thought 
that the movement is to the northwest. Stra- 
han seems to accept the earlier opinion, but 
concludes that the more persistent movement 
is only inward (northeast); and that the ma- 
terials of the reef represent the most durable 
sweepings of the land area that has here- 
abouts been destroyed by the sea. Thus ex- 
plained, it seems probable that the chalk 
flints and the Triassic pebbles were derived 
from exposures of these formations somewhere 
along the original position of the reef, a dis- 
trict now occupied by the northwestern part of 
the English channel. 
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Part of southern England, representing the Hamp- 
shire syncline and fragments of the adjoining anti- 
cline. Chalk, blank ; older formations, lined ; Ter- 
tiary, dotted. 
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THE ORIGIN OF FIORDS. 


O. NORDENSKIOLD contributes some ‘ Topo- 
graphisch-geologische Studien in Fjordgebeiten’ 
(Bull. Geol. Inst. Univ. Upsala, 1V., 1899, pp. 
157-226, 1 pl., 14 fig.), based on observations 
of fiords and on representations of their form 
by maps, soundings, ete. He finds normal or 
radial fiords (West Greenland, New Zealand), 
parallel fiords (Alaska, Patagonia), and com- 
bined forms (Norway). Fiords always occur in 
groups or systems. Their bottom is uneven, 
with deep basins and shallow swells. They 
are from 5 to 40 times longer than broad ; they 
are enclosed by steep and high walls of strong 
rock. Their distribution shows that they stand 
in some relation to glaciers: glacial erosion of 
preglacial valleys best accounts for most fea- 
tures. 

This inductive study furnishes many excel- 
lent descriptions of typical examples and a 
series of well-supported conclusions as to the 
prevalent features of fiords. In attempting 
explanation, the inductive method seems in- 
sufficient ; a fuller consideration of what might 
be expected from long-lasting, vigorous glacial 
erosion is desirable ; for unless the forms reason- 
ably deduced from such a consideration match 
the observed forms, the theory of the glacial 
origin of fiords would be seriously at fault. 
It is perhaps because of the greater emphasis 
here given to the inductive than to the deduc- 
tive part of the investigation that the discordant 
depths of confluent fiords are insufficiently ex- 
plained, and that the important subject of 
hanging valleys, recently discussed by several 
observers, here receives no sufficient mention. 


VIEWS OF THE COLORADO CANON. 


‘GuimpseEs of the Grand Cation of the Colo- 
rado,’ is the title of a portfolio of 13 colored 
plates published by Thayer, of Denver, Colo. 
It may be ‘a fact that under certain conditions 
the cafion presents the marvelous colorings 
herein reproduced,’ but such conditions are al- 
together exceptional; and the actual colorings 
under ordinary conditions are so strong and 
fine that there is no warrant for a resort in all 
the views to the exaggerated effects of a rare 
sunset. Not only are the reds too vivid, but 
the greens are those of a pluvial, not of an arid 
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climate. The colored views of the cafion pub- 
lished by the Detroit Photographic Company 
from photographs by Jackson are on the whole 
to be preferred, not only from being more 
faithful and delicate but as well from being 
free from the distraction of more or less ir- 
relevant poetical quotations with which the 
Thayer views are prefaced. 


KABA VOLCANO, SUMATRA. 


AN entertaining account of the ascent of 
Kaba, a volcano in Sumatra, is given by Hagen 
(‘Eine Besteigung des Vulkans Kaba auf 
Sumatra,’ Globus, LX XIX., 1901, 245-250, 267— 
273). The illustrations from original photo- 
graphs are remarkably well reproduced and ex- 
hibit the crater forms with unusual success. As 
in the ‘curbs’ or storm lines on a beach, so 
here, the existing craters represent the succes- 
sive weakening maxima in irregular series of 
eruptions, all the minima being destroyed ex- 


cept the last. 
W. M. Davis. 


CURRENT NOTES ON METEOROLOGY. 
WEATHER AND CROPS IN SAXONY. 


AN elaborate investigation into the relation 
of weather conditions and crop yield in Saxony, 
based on data for the period 1864-1897, leads to 
rather unsatisfactory results (Grohmann : ‘ Die 
phanologischen Beobachtungen der Jahre 1864 
bis 1897, und die Ernteertrage im Konigreich 
Sachsen in ihrer Abhangigkeit yon den Wit- 
terungsverhaltnissen,’ Chemnitz, 1901). The 
various districts of Saxony are divided into 
three groups, and the results for these groups 
show striking agreement in comparatively few 
cases only. On the whole, it appears that 
there is a larger yield of winter grain in 
warm and dry than in cold and wet years. 
An influence of weather conditions upon the 
yield of summer grain cannot be demon- 
strated in many districts, and the only fact 
which does come out clearly is that a greater 
amount of moisture is necessary in order to pro- 
duce a large crop of summer grain than a large 
crop of winter grain. In some cases an in- 
fluence of higher spring temperatures upon the 
summer crop is indicated. Potatoes succeed 
best in years with warm summers and normal 
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precipitation. The smallest crops of beets and 
cabbages are usually obtained in dry, warm 
years. The largest crops of clover and grass 
come in years with excessive precipitation and 
high temperatures. 


RAINFALL AND FORESTS IN INDIA. 


AN important publication on Indian forestry 
has recently been issued, in which certain con- 
clusions as to the climatic influence of forests 
are set forth. The book is entitled ‘ Forestry in 
British India,’ and is by Berthold Ribbentrop, 
late Inspector-General of Forests to the Goy- 
ernment of India (Calcutta, 1900). From a 
recent review of this volume (Nature, April 18, 
pp. 597-601) it appears that while the author 
does not distinctly maintain that by afforestation 
the climate might be improved as far as to stop 
the recurrence of droughts, it is evident that he 
is rather inclined to that opinion. He does say 
that ‘‘in a warm climate the denudation of a 
country diminishes its moisture and conse- 
quently its fertility.”’ The regulation of surface 
drainage by forests is clearly pointed out. 


PERIODICITY OF SEVERE WINTERS IN ENGLAND. 


In the Quarterly Journal of the Royal Meteorolog- 
ical Society for April is a paper by A. E. Wat- 
son, entitled ‘A Review of Past Severe Winters 
in England, with Deductions therefrom.’ 
From an examination of the records of the 
severe winters of the last 300 years, the writer 
comes to the conclusion that such winters are 
most frequent in the years with the numbers 
0-1 and 4-5. He is also of opinion that the 
severe winter in the middle of each decade is 
generally a late one (Jan.—Mar.), while that at 
the beginning or end of each decade is gener- 
ally an early one (Nov.—Jan.). 


NOTES. 

In ‘Hints to Travelers, Scientific and Gen- 
eral,’ edited for the Council of the Royal 
Geographical Society by John Coles (8th edi- 
tion, London, 1901), there is an article by Dr. 
H. R. Mill on ‘Meteorology and Climate,’ the 
object of which is to supply the traveler with 
instructions to enable him to make use of 
meteorological instruments, ‘and to obtain 
evidences of the climate of the region which he 
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is passing through by noticing the effects pro- 
duced on the land, vegetation, ete.’ 


McApts, of San Francisco, contributes a 
fourth paper on ‘ Fog Studies on Mount Tamal- 
pais’ to the March number of the Monthly 
Weather Review. In this he considers the re- 
fraction of sound waves by fog surfaces and 
the dissipation of fog. Two excellent half-tones 
accompany the paper. 


BEGINNING with 1901 the Royal Observatory 
of Belgium will issue an Annuaire météorologique. 
Hitherto the Annuaire has been concerned with 
both astronomical and meteorological matters, 
but in the future the astronomical and meteoro- 
logical divisions of the Observatory will have 
separate annual publications. The Annuaire 
météorologique for 1901 contains, among other 
matters, a sketch of the history of meteorology 
in Belgium and a review of two old meteorolog- 
ical journals, by J. Vincent; tables of monthly 
and annual means of the principal meteorolog- 
ical elements at Brussels and at Uccle, based at 
the former station on observations from 1838 to 
1890, and at the latter from 1891 to 1899; and 
a paper on ‘Le Climat de l’Ardenne,’ by Lan- 


caster. 
R. DEC. WARD. 


COLUMBIA UNIVERSITY BIOLOGICAL LEC- 
TURES. 

For some years it has been the custom in 
Columbia University to have an annual course 
of public lectures on some biological topic. 
This year’s series, recently completed, consisted 
of seven lectures on the Protozoa by Dr. Gary 
N. Calkins, of Columbia University. 

The Protozoa, on account of their unicellular 
character, are of great importance in relation 
to many questions of general biology and espe- 
cially physiology. The seven lectures by Dr. 
Calkins treated not merely the structure of the 
Protozoa, but their physiology, relations to 
more complex forms and the economic im- 
portance of certain types. The first lecture 
was a general sketch of the various discoveries 
which have gradually led to the recognition of 
the true relationship of Protozoa to Metazoa. 
This was followed by lectures on the four main 
types of Protozoa, in which physiology and 
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ecology of each were discussed as well as the 
morphology. The lecture on Sporozoa, which 
included a résumé of the life history of the 
malaria germ and other disease-producing Pro- 
tozoa, was of unusual popular interest. In the 
sixth lecture Dr. Calkins discussed the renewal 
of vitality through conjugation, and the rela- 
tion of conjugation to sexual reproduction of 
the Metazoa. The last lecture was devoted to 
a study of the Protozoan as a physiological ma- 
chine, and was based largely upon the experi- 
mental work of recent years which has thrown 
so much light on the so-called ‘vital’ phe- 
nomena. 

A point worthy of mention. in connection 
with Dr. Calkins’s lectures, since it contributed 
not a little to the value of the series, was the 
mode of illustration. For this purpose the 
stereopticon with microscope attachment was 
used, and photographic lantern slides, stained 
preparations and living Protozoa were thrown 
on the screen. Living Protozoa have often 
been thus projected, but in this case the highly 
perfected apparatus used rendered possible their 
projection on an unusual scale. Ameba pro- 
teus, for example, appeared five feet long, Para- 
mecium aurelia nearly four feet, so that many 
structures, nuclei, contractile vacuoles, ete., be- 
came plainly visible to a large audience. The 
stereopticon method proved especially valuable 
in demonstrating to large audiences the various 
‘tropisms’ the positive and negative reactions, 
of certain Protozoa to chemical, electrical and 
other stimuli. By means of a specially devised 
electrical apparatus the lecturer was enabled to 
focus the projecting microscope from the lec- 
ture table. 

Though the subject was a very special one, 
the mode of presentation and illustration was 
such as to render it highly interesting to the 
non-specialist, as was clearly shown by the 
large attendance at all the lectures. 


J. H. McG. 


THE BRITISH NATIONAL PHYSICAL LABO- 


RATORY. 
THE Friday evening discourse at the Royal 
Institution, on May 24 was devoted to an ac- 
count of the aims of the National Physical 
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Laboratory, by Mr. R. T. Glazebrook, its 
principal. According to the London Times, Mr. 
Glazebrook remarked that the idea of a phys- 
ical laboratory, in which problems bearing at. 
once on science and industry might be solved, 
was comparatively new; perhaps the first 
was the Physikalisch-Technische Reichsanstalt, 
founded in Berlin by the joint labors of Werner 
von Siemens and yon Helmholtz, during the 
years 1883-87. It was less than ten years ago 
that Dr. Lodge outlined the scheme of work 
for such an institution in England, and in 1895: 
the late Sir Douglas Galton called attention to 
the question. A petition to Lord Salisbury 
followed, and as a consequence a Treasury 
Committee with Lord Rayleigh in the chair 
was appointed to consider the desirability of 
establishing a national physical laboratory. 
This committee examined over 30 witnesses 
and then reported unanimously, ‘That a public 
institution should be founded for standardizing 
and verifying instruments, for testing materials. 
and for the determination of physical constants.” 
It was now realized at any rate by the more 
enlightened of our leaders of industry that sci- 
ence could help them. This fact, however, 
had been grasped by too few in England, though 
our rivals in Germany and America knew it. 
well; and the first aim of the laboratory was 
to bring its truth home to all, to assist in pro- 
moting a union which was certainly necessary 
if England was to maintain her supremacy in 
trade and manufacture, to make the forces of 
science available for the nation, to break down 
by every possible means the barrier between 
theory and practice, and to point out plainly 
the plan which must be followed unless we 
were prepared to see our rivals take our place. 
The effect of the close connection between sci- 
ence and industry on German trade might be 
illustrated, if illustration were wanted, by the 
history of the aniline dye manufacture and 
artificial indigo, and by the German scientific 
apparatus industry, the growth of which had 
been expressly attributed to the influence 
of the Reichsanstalt. Mr. Glazebrook pro- 
ceeded to describe the means at disposal 
for realizing the aims of the laboratory. It 
was to be located at Bushey-house, Ted- 
dington, Kew Observatory remaining as the 
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observatory department. Bushey-house, in 
spite of its aristocratic history, would make an 
admirable laboratory. The building was very 
solid and substantial, and there was a good 
basement under the main central block with a 
roof of brick groining which afforded a very 
steady support for the floors above. The 
lecturer illustrated its plan with a number of 
slides, and compared it with the Reichsanstalt, 
which had an available space seven or eight 
times greater. But size alone was not an un- 
mixed advantage, and personally he would 
prefer to begin in a small way if only he was 
in a position to do the work thoroughly. But 
there was a danger of starvation. Even with 
all the help the committee got in freedom from 
rent and taxes, outside repairs, and main- 
tenance, the sum at its disposal was too small ; 
£14,000 would not build and equip the lab- 
oratory, and £4,000 a year would not main- 
tain it as it ought to be maintained. In America 
the Bill for the establishment of a laboratory 
which had just been passed authorized an outlay 
of £60,000 on buildings and site and an annual 
expenditure of £9,000. Was there no one who, 
realizing the importance of the alliance between 
science and industry, would come forward with 
more ample funds to start the laboratory with a 
fair prospect of success? Was there no states- 
man who could grasp the position and see that 
with double the income the chances of doing a 
great work would increase a hundred-fold? 
Give the institution means to employ the best 
men and it would answer the difficult problems 
it had to solve; starve it, and then quote its 
failure showing the usefulness of science applied 
to industry. In the concluding part of his lec- 
ture Mr. Glazebrook gaye an account first of 
some problems of industry which had already 
been solved by the application of science, e. g., 
glass for optical purposes, and then of some 
others which still.remained unsolved and which 
the laboratory hoped to attack, e. g., alloys, 
wind-pressure on bridges and similar structures, 
the exact determination of the relations be- 
tween the scales of the mercury, hydrogen, and 
electrical resistance thermometers, and the mag- 
netic testing of specimens of iron and steel, be- 
sides the standardization and calibration of 
various scientific instruments. 
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SCIENTIFIC NOTES AND NEWS. 

AT the convocation exercises of the Univer- 
sity of Chicago last week, a departure was 
made, in celebration of the tenth anniversary of 
the University, from the usual custom of not 
conferring honorary degrees. The LL.D. de- 
gree was conferred on ten men of eminence, 
including in the sciences, J. H. van’t Hoff, 
professor of physical chemistry in the Univer- 
sity of Berlin; Dr. A. Kovalevski, professor of 
zoology in the University of St. Petersburg; 
Dr. HE. C. Pickering, director of the Harvard 
College Observatory ; Dr. Charles D. Walcott, 
director of the U. S. Geological Survey, and 
Dr. E. B. Wilson, professor of zoology in Co- 
lumbia University. 


Proressor A. 8. PACKARD, who has held 
since 1878 the chair of zoology and geology at 
Brown University, has been elected a foreign 
member of the Linnean Society of London. 
The other American members of the society 
are: Alexander Agassiz, emeritus director of 
the Museum of Comparative Zoology, Harvard 
University ; W. G. Farlow, professor of eryp- 
togamic botany, Harvard University; D. H. 
Campbell, professor of botany, Stanford Uni- 
versity, and C. O. Whitman, professor of zool- 
ogy, University of Chicago. 


At its recent commencement Cornell Col- 
lege, Iowa, conferred the degree of LL.D. upon 
Mr. W J McGee, ethnologist in charge of the 
Bureau of American Ethnology, Washington. 
Dr. McGee is of Iowa birth and education, and 
one of his most important works, a classic in 
glacial geology, is ‘The Pleistocene History of 
Northeastern Iowa.’ The honor thus comes 
with special propriety from an Iowa school. 


M. BeRTHELOT (Paris) was elected an honor- 
ary member of the Vienna Academy of Sciences 
on June 1, and the following corresponding 
members were at the same time elected: Pro- 
fessors Schlegel (Leyden), Oppert (Paris), Linde 
(Munich), Retzius (Stockholm) and Kovalevski 
(St. Petersburg). 

AT the recent meeting of the Royal Society of 
Canada, Professor A. B. Macallum, of the Uni- 
versity of Toronto, and Mr. Lawrence M. 
Lamb, of the Geological Survey of Canada, 
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were elected fellows of Section IV. (Biological 
and Geological Division). 


Sir ROBERT STAWELL BALL, Lowndean pro- 
fessor of astronomy at Cambridge University, 
will present an address from the University at 
the bicentennial of Yale University. 


Dr. HENRY §. PRITCHETT, president of the 
Massachusetts Institute of Technology, has 
been invited to serve as superintendent of 
awards at the Pan-American Exposition. 


PROFESSORS CHARLES O. TOWNSEND and H. 
P. Gould have resigned from the Maryland 
Agricultural College, to accept positions in the 
Bureau of Plant Industry, Department of Agri- 
culture. 


PROFESSOR HE, F. EMERY has been appointed 
special agent of the Bureau of Animal Industry 
to study the dairy interests in China, Japan and 
the Philippines. 


Dr. P. A. RYDBERG, assistant curator at the 
New York Botanical Gardens, has been given a 
short leave of absence for a trip in Europe. He 
will visit the herbaria at Kew, British Museum, 
Christiania and elsewhere for the purpose of 
completing some critical studies of the genera 
in which he is interested, and of arranging for 
exchanges. 

Dr. E.S. Rieas, of the Field Columbian Mu- 
seum, is now engaged in exploring the fossil 
beds of Wyoming. 


WE regret to learn that Professor B. O. 
Peirce, professor of mathematics and natural 
philosophy at Harvard University, is still suf- 
fering from ill-health, and will probably be un- 
able to resume his university work next year. 


Dr. N. 8. SHALER, professor of geology at 
Harvard University and dean of the Lawrence 
Scientific School, gave the annual address at 
the commencement exercises of the Worcester 
Polytechnic Institute. 


THE Pharmaceutical Society of Great Britain 
has presented its gold medal to Dr. George 
Watt, reporter on economic products for the 
Government of India. 


THE New York State Pharmaceutical Asso- 
ciation has passed a resolution favoring the 
building of a State laboratory of pharmacy in 
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memory of William Proctor, formerly professor 
in the Philadelphia College of Pharmacy, 


A TABLET in memory of Dr. Jesse William 
Lazear, who lost his life in the study of yellow 
fever in Cuba, was unveiled at Trinity Hall 
Military School, Washington, Pa., at its com- 
mencement exercises last week. 


Tue Paris correspondent of the London Times 
telegraphs as follows: I have to announce with 
profound regret the death of one of the most 
eminent professors of the University of Nancy, 
M. Bleicher, who has been for six months at the 
head of the school of pharmacy in that city, 
after 20 years’ service as professor of natural 
history at the same school. He was murdered 
by M. Raymond Four, a chemist, a sample 
of whose cinchona had been seized for an- 
alysis at the school, and who, dreading the 
results of prosecution for fraud, decided to hold 
the director of the school responsible for his 
humiliation and mischance. He called yester- 
day upon M. Bleicher and after a long interview 
shot him dead and then committed suicide. 
This monstrous crime has deprived France of 
one of the scholars who have done most to re- 
veal to the world the geological interest of the 
frontier provinces of France. M. Bleicheis’ 
‘Les Vosges, Le Sol et ses habitants’ is a 
classical treatise which every traveller in 
Alsace-Lorraine should always carry with him. 
Every year Professor Bleicher spent his holidays 
on one or other of the slopes of the Vosges 
studying the stratifications, the rocks, the 
glacial marks, all the features, in a word, of 
this interesting region, upon which he had pub- 
lished a large number of memoirs. He had 
begun life as Médecin-Major in the French- 
African army, but left his work there in 1877 
to become professor at Nancy, where he was 
very popular, often conducting students’ scien- 
tific expeditions. No one so learned was ever 
more unassuming. 


WE regret to record the death of T. C. Clarke, 
which occurred in New York on June 15. 
Born in 1827, he graduated from Harvard Uni- 
versity in 1848, and has been one of the most 
eminent American engineers, having designed 
and constructed many American bridges. He 
had been president of the American Society of 


JUNE 28, 1901.] 


Civil Engineers and had received the Telford 
Medal of the London Institute of Civil Engi- 
neers. 

THE death is announced of Mr. William Wal- 
ton, formerly lecturer in mathematics in Cam- 
bridge University and the author of various 
text-books, at the age of seventy-seven years. 

THE first award of the Mackinnon Research 
Studentship will be made by the Royal Society 
soon after the first of July. The value of the 
studentship is £150, and it will this year be 
awarded in one of the biological sciences. 


THE position of aidin the Coast and Geodetic 
Survey, at a salary of $720 per annum, will be 
filled by civil service examination on July 23. 

AN assistant in entomology in the State 
Museum at Albany will be selected by civil 
service examination on or about July 13. The 
salary, after October 1, will be $720 per annum. 

THE New York City Board of Estimate and 
Apportionment has awarded the contract for 
completing the New York Public Library build- 
ing to Norcross Brothers at a cost of $2,865,705. 

A society has been established in Germany 
for the study of medicine and the natural 
sciences, and will hold its first annual meeting 
at the close of the approaching meeting of 
German Men of Science and Physicians. 


THE Royal Meteorological Society has col- 
lected a fund amounting to over £700 as a 
memorial to the late Mr. G. J. Symons. With 
this fund a gold medal will be established to be 
awarded once in two years for distinguished 
work in meteorology, irrespective of nationality. 

TuE Peary Arctic Club will send the steamer 
Erik to the North about the middle of July. 
Mr. Herbert L. Bridgeman will be in charge 
and Dr. F. A. Cook has accepted the post of 
surgeon. 

PLANS are being made for the establishment 
of an institute of colonial medicine in Paris, 
for which about 250,000 franes have been sub- 
scribed. 

Tue Austrian Fishery Association will hold 
an international fishery exhibition at Vienna 
during the latter part of September, 1902, a 
subsidy for this purpose having been granted 
by the Imperial Department of Agriculture. 
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AN International Exposition of Hygiene 
Maritime Security and Fishery will be held at 
Ostende, Belgium, during August and Septem- 
ber. An international congress will be organ- 
ized in connection with the exposition for the 
discussion of questions of maritime hygiene 
and maritime and colonial security. 


UNIVERSITY AND EDUCATIONAL NEWS. 

Mr. Joun D. ROCKEFELLER has given $250, - 
000 to Cornell University, on condition that an 
equal amount be contributed by others. 

PRESIDENT HENRY Morron; of the Stevens 
Institute of Technology, at Hoboken, N. J., has 
made a further gift of $50,000 for the new 
chemical building of the institute. 

Dr. D. K. PEARSONS has made the following 
conditional gifts : Illinois College, Jacksonville, 
$50,000; Fargo College, Fargo, N. D., $50,000 ; 
Whitman College, Walla Walla, Wash., $50,- 
000; McKendree College, Lebanon Ill., $50,000; 
Bethany College, Lindsborg, Kans., $25,000 ; 
Fairmount College, Wichita, Kans., $25,000 ; 
Drury College, Springfield, Mo., $25,000. 

AT the recent commencement at Smith Col- 
lege, President Seelye announced a conditional 
gift of $100,000, one-half for endowment and 
one-half for the building fund. The condition 
is that an equal sum must be raised within a 
year. 

Mr. J. V. THompson, of Uniontown, Pa., has 
given $100,000 for the endowment of the presi- 
dent’s chair of Washington and Jefferson Col- 
lege. 

THE Experiment Station Record summarizes 
the appropriations made recently by State legis- 
latures, according to which it appears that of 
the exceptionally large appropriations made by 
Missouri—$467,400 for two years—$40,000 is 
provided for a horticultural building and the 
same amount for a dairy and live-stock build- 
ing. Kansas has appropriated over $200,000 
for the biennial period for its agricultural col- 
lege and station, including $70,000 for a new 
physies and chemistry building. Minnesota 
has appropriated $25,000 for a new chemical 
building and the same amount fora new veteri- 
nary building. Washington has appropriated 
$25,000 for a chemical laboratory. New Hamp- 
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shire has appropriated $30,000 for an agricul- 
tural building. 


AmoNnG other recent bequests and gifts we 
note the following: By the will of the late John 
Sweetser, of Boston, Radcliffe College will ulti- 
mately receive $25,000. Mr. George A. Gard- 
ner has given $10,000 towards building a 
laboratory of electrical engineering for the 
Massachusetts Institute of Technology. Mrs. 
Maule, of Philadelphia, has given $10,000 to 
Princeton University to endow a fellow- 
ship in biology in memory of her son, F. 
Hinton Maule. Mr. Irwin Rew, a graduate of 
the Sheffield Scientific School of Yale Univer- 
sity, has made a gift of $10,000 to the school. 
Mr. G. F. Peabody, of New York, has given to 
the Georgia State Normal School $3,000 to 
maintain a department of physiology for two 
years; he has also made a conditional dona- 
tion of $10,000 to the school. Dr. Alexander 
Agassiz has given the School Department of 
Newport, R. I., $5,000, to be used to equip the 
biological, chemical and physical laboratories 
of the Cole School of Science. The trustees of 
the Mary Hemenway estate have appropriated 
$500 for an anthropological fellowship in Colum- 
bia University. 


Two of the three positions offered by the 
Harvard Medical School to properly qualified 
men desirous of training in physiological re- 
search and in the management of large labora- 
tory classes in experimental physiology are not 
yet filled for the next collegiate year. Holders 
of these positions give more than half the day 
to research. The remaining time is spent dur- 
ing the first four months of the collegiate year 
in learning laboratory methods and during the 
last four months in directing the laboratory 
work of the medical students, about two hun- 
dred of whom work from two to three hours 
daily for sixteen weeks in experimental physi- 
ology. The fundamental experiments in physi- 
ology done by so many men working at one 
time present every variety of results and im- 
part a training not to be acquired in other 
ways. Much too may be learned by associa- 
tion with the large staff engaged in research in 
the laboratories of anatomy, histology, pathol- 
ogy, pharmacology, hygiene, physiology and 
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physiological chemistry, all of which have their 
laboratories in the Medical School building. 
No charge of any kind is made either for the 
training in physiological research and in teach- 
ing or for the use of animals and other ma- 
terial. In addition to these opportunities each 
assistant receives four hundred dollars. Ap- 
plications for these positions should be sent to 
Professor W. T. Porter, Harvard Medical 
School, 688 Boylston Street, Boston, Massa- 
chusetts. 


PROFESSOR WINSLOW Upton, director of the 
Ladd Observatory, of Brown University, has 
tendered his resignation as dean, owing to ill- 
health. 


W. D. TAytor, formerly head of the depart- 
ment of physics and engineering at the Louisiana 
State University, has been elected professor of 
engineering at the University of Wisconsin to 
succeed the late Professor N. O. Whitney. 

Dr. CHARLES H. JupD will have charge of 
the department of psychology and pedagogy in 
the summer school of the University of Cincin- 
nati. 

PROFESSOR BRUCE FINK, of Upper Iowa Uni- 
versity, has been elected professor of geology 
and botany at Drake University, Iowa. 


FELLOWSHIPS in the sciences at Princeton 
University have been awarded as follows: 
Mathematics, Oliver D. Kellogg, James C. 
Moorhead and Adam M. Hiltebeitl; biology, 
Earl Douglass, Adam M. Miller; astronomy, 
John M. Poor; mental science, John K. Mackie ; 
experimental science, Claude S. Hudson. 


AT the University of Wisconsin the follow- 
ing fellowship appointments have been made: 
Physics, E. R. Walcott; chemistry, H. E. Pat- 
ten ; pharmaceutical chemistry, I. W. Brandell; 
civil engineering, A. H. Blanchard. 


Proressor J. G. MacGruaor, last year 
elected professor of physics in the University 
College, Liverpool, and prior to that professor 
of Dalhousie College, Halifax, has been ap- 
pointed professor of natural philosophy at Edin- 
burgh. 

Dr. C. vy. KUPFFER, professor of anatomy 
and director of the Anatomical Institute of the 
University at Munich, has retired. 
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CYCLOPEDIA OF AMERICAN TORTICULTURE 


By L. H. BAILEY, Cornell University, assisted by WIL- 
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DESCRIPTIONS OF ALL THE 
Species oF Fruits, VEGETABLES, 
FLOWERS, AND ORNAMENTAL 
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in four volumes. 
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DIRECTIONS FOR THE CULTIVA- 
TION OF ALL Kinps or Horti- 
CULTURAL Crops AND OBSERVA- 
TIONS ON MARKETING, ETC., BY 
PRACTICAL CULTIVATORS, 


Sold 


Specialists of eminence contribute to the work fully 5000 signed articles 


“This really monumental performance is to be completed in four volumes, and judging from the first of these 


it will take rank as a standard in its class 


the publishers have given it faultless form.’’—Tue New York TRIBUNE. 


“«We have here a work which every 
ambitious gardener will wish to place 
on his shelf besides his Nicholson end 
his Loudon, and for such users of it 

. In range, treatment and edit- 
ing, the Cyclopedia appears to be em- 
phatically useful: a work 
worthy of ranking by the side of the 
Century Dictionary.” 

—The Nation. 


«More comprehensive and ambitious than anything Professor Bailey has yet undertaken. 
of inestimable value.’’—Chicago Tribune. 


ican, wholly alive; ... 


NOT ONLY ADEQUATE 
BUT INDISPENSABLE 

‘¢ The information given 

is precisely what the hor- 


ticulturist and general 
reader is desirous of 
knowing.’’ 


—Scientific American. 


it is as scholarly as it is practical. 


Recognizing its importance, 


‘«The only work with which it can 
be at all compared is Nicholson’s Dic- 
tionary of Gardening, but for American 
conditions and American horticultur- 
ists, Professor Bailey’s work is far 
more reliable, useful and complete . 

. It is an honor to its author and 
his assistant, its publishers, and Amer- 
ican horticulturists as well.” 

—American Agriculturist. 


Essentially Amer- 
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PRACTICAL 
Garpen-Book 


“The little beok is simply packed with information, 
A more useful book 
of its sort we have never seen, or one more in= 
dispensable to the amateur gardener.’’—The Dial. 


all extremely practical . 


Profusely illustrated, sim- 
ple directions for making 
the most of one’s garden, in 
every direction. Each, $1.00 


Garpen-MakING: 
Both are by 
L. H. BAILEY, Cornell Uniy. 


“A pleasure to the eye, acomfort to the hand, and 
inspiration to the mind ; exactly what a city man with 
a suburban home has long been waiting for, and now 

absolutely must have.’’ 


Boston Advertiser. 


THE MACMILLAN COMPANY, Publishers, New York 
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ii SCIENCE.— ADVERTISEMENTS. 


VOLS, |. AND Il. NOW READY 


CYCLOPEDIA OF AMERICAN F{ORTICULTURE 


By L. H. BAILEY, Cornell University, assisted by WIL- 
LIAM MILLER, and Many Expert Cultivators and Botanists 


DESCRIPTIONS OF ALL THE 
Species or Fruits, VEGETABLES, 
FLOWERS, AND ORNAMENTAL 
Prants IN THE MARKET IN 
AMERICA AND CANADA. 


in four volumes. 
Vols. I. and IJ. Each, Cloth, $5.00 net. 


Over 2000 Original Illustrations. 


Super-royal 8vo. 


Sold 
on Subscription for the complete set only— 


DIRECTIONS FOR THE CULTIVA- 
TION OF ALL Kinps or Hortr- 
CULTURAL Crops AND OBSERVA- 
TIONS ON MARKETING, ETC., BY 
PRACTICAL CULTIVATORS, 


Specialists of eminence contribute to the work fully 5000 signed articles 


“This really monumental performance is to be completed in four volumes, and judging from the first of these 


it will take rank asa standard in its class 
the publishers have given it faultless form.” 


‘¢ We have here a work which every 
ambitious gardener will wish to place 
on his shelf besides his Nicholson and 
his Loudon, and for such users of it 

. In range, treatment and edit- 
ing, the Cyclopedia appears to be em- 
phatically useful: a work 
worthy of ranking by the side of the 
Century Dictionary.” 

—The Nation. 


‘¢ More comprehensive and ambitious than anything Professor Bailey has yet undertaken. 
. of inestimable value.’’—Chicago Tribune. 


ican, wholly alive ; 


—NTne New York TRIBUNE. 
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and general 
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it is as scholarly as it is practical. 


Recognizing its importance, 


«<The only work with which it can 
be at all compared is Nicholson’s Dic- 
tionary of Gardening, but for American 
conditions and American horticultur- 
ists, Professor Bailey's work is far 
more reliable, useful and complete . 

. It is an honor to its author and 
his assistant, its publishers, and Amer- 
ican horticulturists as well.’”’ 

—American Agriculturist. 


Essentially Amer- 
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THe AMATEUR’S 
PRACTICAL 
GarDEN-Book 


‘«The little book is simply packed with information, 
A more useful book 
of its sort we have never seen, or one more in= 
dispensable to the amateur gardener.’’—The Dial. 


all extremely practical . 


Profusely illustrated, sim- 
ple directions for making 
the most of one’s garden, in 
every direction. Each, $1.00 


Garpen-MaKING: 
Both are by 
L. H. BAILEY, Cornell Univ. 


“A pleasure to the eye, acomfort to the hand, and 
inspiration to the mind ; exactly what a city man with 
a suburban home has long been waiting for, and now 

absolutely must have.’’ 


Boston Advertiser. 
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VOLS, /. AND II. NOW READY 


CYCLOPEDIA OF AMERICAN F{ORTICULTURE 


By L. H. BAILEY, Cornell University, assisted by WIL- 
LIAM MILLER, and Many Expert Cultivators and Botanists 


DHSCRIPTIONS OF ALL THE 
Sprcies oF Fruits, VEGETABLES, 
FLowrrs, AND ORNAMENTAL 
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AMERICA AND CANADA. 


in four volumes. 
Vols. I. and II. Each, Cloth, $5.00 net. 


Over 2000 Original Illustrations. 
on Subscription for the complete set only— 


Super-royal 8vo. 


DIRECTIONS FOR THE CULTIVA- 
TION OF ALL Kinps or Horti- 
CULTURAL CROPS AND OBSERVA- 
TIONS ON MARKETING, ETC., BY 
PRACTICAL CULTIVATORS, 


Sold 


Specialists of eminence contribute to the work fully 5000 signed articles 


“This really monumental performance is to be completed in four volumes, and judging from the first of these 


it will take rank as a standard in its class 


the publishers have given it faultless form.’’—Vur New YorK TRIBUNE, 


“«We have here a work which every 
ambitious gardener will wish to place 
on his shelf besides his Nicholson end 


his Loudon, and for such users of it - 


. In range, treatment and edit- 
ing, the Cyclopedia appears to be em- 
phatically useful: a work 
worthy of ranking by the side of the 
Century Dictionary.” 

—The Nation. 


‘More comprehensive and ambitious than anything Professor Bailey has yet undertaken. 
. of inestimable value.’’—Chicago Tribune. 


ican, wholly alive; . 


NOT ONLY ADEQUATE 
BUT INDISPENSABLE 

‘¢ The information given 

is precisely what the hor-= 


ticulturist and general 
reader is desirous of 
knowing.’’ 


—Scientific American. 


it is as scholarly as it is practical. 


Recognizing its importance, 


«The only work with which it can 
be at all compared is Nicholson’s Dic- 
tionary of Gardening, but for American 
conditions and American horticultur- 
ists, Professor Bailey’s work is far 
more reliable, useful and complete . 

It is an honor to its author and 
his assistant, its publishers, and Amer- 
ican horticulturists as well.’’ 

—American Agriculturist. 


Essentially Amer- 
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THe AMATEUR’S 
PRACTICAL 
~ Garpen-Book 


“The little book is simply packed with information, 
A more useful book 
of its sort we have never seen, or one more in= 
dispensable to the amateur gardener.’’—The Dial. 


all extremely practical . 


Profusely illustrated, sim- 
ple directions for making 
the most of one’s garden, in 
every direction. Each, $1.00 


Garpen-Makinc: 
Both are by 
L. H. BAILEY, Cornell Uniy. 


“A pleasure to the eye, acomfort to the hand, and 
inspiration to the mind ; exactly what a city man with 
a suburban home has long been waiting for, and now 

absolutely must have.’’— Boston Advertiser. 
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Miscellaneous Recent Scientific Publications 


By THE MACMILLAN COMPANY 


ZOOLOGY 
IN TWO VOLUMES, ILLUSTRATED. OLOTH, CROWN OCTAVO, $5.00 


STUDIES SCIENTIFIC AND SOCIAL 


The Collected Essays of ALFRED RUSSEL WALLACE, LL.D:, D.C.L., F.R.S., Etc. 
Author of ‘‘'The Malay Archipelago,’ ‘‘ Natural Selection and Tropical Nature,’’ ‘‘ Darwinism,’ etc. 

Brief statements in untechnical form of the positions reached during recent years by the foremost exponent 
of what is known as the Darwinian theory. The papers in the first volume are grouped by their subjects as 
on Barth Studies, Plant and Animal Distribution, Anthropology, etc. The second contains Educational, Political, 
Ethical and Sociological Papers. Illustrated. 2 volumes, cr. 8vo, $5.00. 

‘« His unpretending style is very attractive in its clearness and simplicity and for orderliness and 
compactness his arrangement of argument and examples could hardly be excelled. Finally his tone is admir= 
able.’’—Bosron ADVERTISER. 

«Tt is needless to say that Mr. WAnnacris a naturalist of the very first rank, and that his reason- 
ings do not lack for facts and illustrations to enforce them.’’—Popunar Scrency MonTuty. 


Send for a circular giving titles of the different Essays in full. 


Just Ready. A TEXT=-BOOK OF THE EMBRYOLOGY Part IV. 


Of Invertebrates. By Dr. EH. Korscuerr, in the University of Marburg, and Dr. K. Hurper, in the Univyer- 


Part I., $4.00 net. sity of Berlin. Part I. translated by Epwarp L. Marx, Ph.D., and W. M. M. 
Part II., $3.00 net. Woopworrnu, Ph,D., Harvard University. Parts II. to IV. translated by Mararmpa 
Part IIl., $3.25 net. BERNARD. Revised and edited by Martin F. Woopwarp, London. Fully illus- 
Part IV., $4.00 net. trated. 


Of Man and Mammals. By Dr. Oscar Herrwia, of the University of Berlin. Translated from the Third 
German Edition by Epwarp L. Marx, Ph.D., Harvard University. Second Edition, $5.25 net. 
“A general text-book of vertebrate embryology. As such a text-book it is of the greatest value to a student.’’—SCIENCE. 


A TREATISE ON ZOOLOGY 
Edited with an Introduction by 
E. Ray Lanxester, LL.D., F.R.S., Director of the Natural History Departments of the British Museum. 
Part 11. The Porifera and Ceelentera. By E. A. Mrncury, G. Herserr Fowisr, 
Ph.D., and Gitpertr C. Bourne. 8vo. Cloth. $5.50 net. 
Previously issued: Vol. 111. Echinoderma. Cloth. 8vo. $5.25 net. 


ASTRONOMY THE ELEMENTS OF ASTRONOMY 


By the author of ‘‘Star- 
land,’’ ‘‘Atlas of Astron- : j ; 
omy,” ‘The Story of the sity of Cambridge. 
Sun,’’ etc., ete. 


ANTHROPOLOGY 
THE HUMAN EAR: ITS IDENTIFICATION AND PHYSIOGNOMY 


BONE 4 192 USERS By Mrrian Anne Evris. With Illustrations from Photographs chiefly from Nature- 


aainithnD altar’ 
ea earn tn at) 12mo. Cloth. Pp. x. + 225. Price, $1 75. 
o U " 


BOTANY HANDBOOK OF PRACTICAL BOTANY 


For rae Boranican By D. E. Srraspuraer, University of Bonn. ‘Translated and edited by W. Wrt1- 
AND Pri- yousr, University of Birmingham. 4th Zdition, rewritten and enlarged. With 
159 original and a few additional illustrations. Cloth. 8vo. $2.60 net 


BOTANY. AN ELEMENTARY TEXT FOR SCHOOLS 


By Prof. L., H. Baruny, Cornell University, Author of ‘‘ Lessons, with Plants, etc.’’ Illustrated. 
Half leather. $1.10 net. 


By Sir Roperr Bax, LL.D., Professor of Astronomy and Geometry in the Univer- 
Cloth, illustrated, 80 cents ret. 
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With 56 Illustrations and Useful Tables. Octavo, Interleaved, Cloth net $1.00. 
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Scientific Reference and Text=-Books 


Vols. I. and II. Ready now. Vol. IW. Early in February. Each $5.00 net. 


“Hesentially American—wholly alive . . . of imestimable value.’,—Cuicaco TRIBUNE. 


Cyclopedia of American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Witi1Am Mituer, and Many Expert Cultivators and Botanists 


Vol. Ill. Read: ‘‘The information given is precisely DESCRIPTIONS OF ALL THE 
Oh. ANN. fueaay what the horticulturist and general reader ‘SPectes or Frurs, Vuar- 
Early in Februarg. is desirous of knowing.”’ TABLES, FLowers, AND OR- 
—F« 4 y, NAMENTAL PLANTS IN THE 

Cloth Royal 8vo CIENTIFIC AMERICAN. M AN 
? 9 MARKET IN MERICA AND 
In range, treatment and editing, theCyclo- (@xyapa. Directions FoR 
Vol. [. and II. pedia appears to be emphatically useful: . - » ue CunrivaTioN oF ALL 
Each $5.00 net. 2 work worthy of ranking by the side of kryps or Crops, OpsERVA- 
the Century Dictionary.’’—Tue Nation. TIONS ON MARKETING, ETC. 


By the Same Author: 
BOTANY. AN ELEMENTARY TEXT FOR SCHOOLS 
By Prof. L. H. Bartey, Cornell University, Author of ‘‘ Lessons, with Plants, etc.’’ Illustrated. 


Half leather. $1.10 net. 
ZOOLOGY 


STUDIES SCIENTIFIC AND SOCIAL 
The Collected Essays of ALFRED RUSSEL WALLACE, LL.D., D.C.L., F.R.S., Etc. 


Author of ‘‘ The Malay Archipelago,” ‘‘ Natural Selection and Tropical Nature,’’ ‘‘ Darwinism,’’ ete. 

The papers Vol. I. :—Earth Studies, Plant and Animal Distribution, Anthropology, ete.; Vol. IT. :—Educa 
tional, Political, Ethical and Sociological Papers. Illustrated. 2 vols., cr. 8vo, $5.00" 

Just Ready. A TEXT=BOOK OF THE EMBRYOLOGY Part IV. 
Of Invertebrates. By Dr. E. Korscuerz, in the University of Marburg, and Dr. K. Hurper, in the Univer- 
Part I., $4.00 net. sity of Berlin. Part I. translated by Epwarp L. Marx, Ph.D., and W. M. M. 
Part II., $3.00 net. Woopwortsa, Ph,D., Harvard University. Parts II. to IV. translated by Marninpa 
Part III., $3.25 net. BERNARD. Revised and edited by Marin F. Woopwarp, London. Fully illus- 
Part IV., $4.00 net. trated. - 


Of Man and Mammals. By Dr. Oscar Hertwia, of the University of Berlin. Translated from the Third 
German Edition by Epwarp L. MArxk, Ph.D., Harvard University. Second Edition, $5.25 net. 
“A general text-book of yertebrate embryology. As such a text-book it is of the greatest value to a student.’’—ScIENCE, 


A TREATISE ON ZOOLOGY 


Previously Issued Edited with an Introduction by E. Ray Lanxester, LL.D., Director Natural History 
Ill. Echinoderma Depts. British Museum. Part 11. The Porifera and Celentera. By E. A. Mry- 
Cloth, $5.25 net. cHin, G. Hersert Fower, Ph.D., and G@rosert C. Bourne. 8yvo. Cloth. $5.50 net. 


ASTRONOMY THE ELEMENTS OF ASTRONOMY 


By the author of “‘Star- By Sim Roperr Batt, LL.D., Professor of Astronomy and Geometry in the Univer- 
land,’’ ‘‘Atlas of Astron- 


omy, @etesetel sity of Cambridge. Cloth, illustrated, 80 cents net. 
ANTHROPOLOGY THE HUMAN EAR: 

Ayolume tobe classed ITS IDENTIFICATION AND PHYSIOGNOMY. By Miriam Anne EDtis. 
perhaps with Dalton’s With Llustrations from Photographs chiefly from Nature-prints. 
Finger Prints, etc. 12mo. Cloth. Pp. x.-+ 225. Price, $1.75. 
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AN “INDISPENSABLE” REFERENCE BOOK. 


The Third Volume will be ready in February uni- 
form with Volumes IJ. and II. issued last year. 


Cyclopedia or American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Wiit1am Minier, and Many Expert Cultivators and Botanists 


‘‘The information given is precisel DESCRIPTIONS OF ALL THE 

Vol. III. To be what the horticulturist pad weasel penen Srectes oF Fruirs, VEGE" 
Readyin February. is desirous of knowing.’’ RAE, gee AND OR- 
Cloth, Royal 8vo. —ScienTIFIC AMERICAN. Aare Gites hee 

. Inrange, treatment and editing, the Cyclo- GIA AS DIRECTIONS FOR 

Vol. I. and II. pedia appears to be emphatically useful: . . - ap CunrivaTIoN OF ALL 
Each $5.00 net, 2 Work worthy of ranking by the side of Kinps or Crors, OzsERVa- 

the Century Dictionary.’’—Tux Nation. TIONS ON MARKETING, ETC 


SoLp ON SUBSCRIPTION ONLY. 


“A mass of most valuahle information, bringing together as it does, into available and properly edited form, 
the immense contributions of facts from horticulturists to the whole evolutionary doctrine. . . . Inshort, to such 
an one [interested in horticulture] the Cyclopedia would seem to be a sine gua non.’’—The Dial, Chicago. 


Before you make your garden this spring consult Professor BAILEY’S GAR= 
DEN-MAKING and AMATEUR’S PRACTICAL GARDEN BOOK—or the special books on 
Vegetable or Fruit Gardening in THE RURAL SCIENCE SERIES or GARDEN 
CRAFT SERIES—of which circulars will be sent on application to his publishers. 


The latest issue is by Prof. L. H. BAILEY, Just Ready, 458 pages, well illustrated. Cloth, $1.25. 


THE PRINCIPLES OF VEGETABLE GARDENING 


The newest and completest book on the subject, and the first to state principles. 


BOTANY 
An Elementary Text-Book for Schools 
a uae eee ; By L. H. BAILEY, Professor of Horticulture, Cornell University, Editor-in-Chief of «« The 
ue a 4 i eae y- Cyclopedia of American Horticulture,’’ Author of ‘‘ Lessons from Plants,’’ ete., ete. 
‘Should be in the hands of eyery student of Botany. «Tt would be hard to find a better manual for schools 
- itis marked by a thoroughness and completeness or for individual use.’’—Tae OvrLoor. 
that make it especially valuable.—Bosron TRANSCRIPT. «Thoroughly attractive.’’ —Tum Nation. 


Handbook of Practical Botany 


For tar Boranican Lasoratory anp Privare Srupenr.. By D. E. Srrassurcer, University of Bonn. 


Translated and edited by W. HitiHousn, University of Birmingham. $2.60 net. 
SLO SATOH Soma witel f the work is attractiv Two features are impressed 
rewritten, enlarged.” e whole appearance of the work is attractive. . . . Two features are impressed on 
Fully illustrated. every chapter of the book (1) definiteness and lucidity of statement, and (2) cau- 
Cloth, $2.60 net. tion in holding the statements within defensible limits.’’—Hvrnina Post, N. Y. 
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il SCIENCE.—ADVERTISEMENTS. 


AN “INDISPENSABLE” REFERENCE BOOK. 


Vol. III. will be ready very shortly uniform with 
Vol. I. and II. Soip on Susscription ONLy. 


Cyclopedia o American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Witt1am Miner, and Many Expert Cultivators and Botanists 


Vol. Hl ‘¢The information given is precisely DESCRIPTIONS OF ALL THE 

Oh. . what the horticulturist and general reader SPECIES or Fruirs, Vuae- 

To be Ready very soon. is desirous of knowing.’’ TABLES, FLowERS, AND OR- 

; —Screnriric American, NAMENTAL PLANTS IN THE 

Cloth, Royal 8yo. MARKET IN AMERICA AND 

In range, treatment and editing, theCyclo- (@yyapa. Drrecrions FOR 

Vol. I. and II. pedia appears to be emphatically useful: . . . THE CULTIVATION OF ALL 

Each $5.00 net. 2 work worthy of ranking by the side of kins or Crops, Onservs- 

the Century Dictionary.’’—Tur Nation. TIONS ON MARKETING, ETC. 

«A mass of most valuahle information, bringing together as it does, into available and properly edited form, 

the immense contributions of facts from horticulturists to the whole evolutionary doctrine. . . . Inshort, to such 
an one [interested in horticulture] the Cyclopedia would seem to be a sine qua non.’’—The Dial, Chicago. 


Before you make your garden this spring consult Professor BAILEY’S GAR= 
DEN-MAKING and AMATEUR’S PRACTICAL GARDEN BOOK—or the special books on 
Vegetable or Fruit Gardening in THE RURAL SCIENCE SERIES or GARDEN 
CRAFT SERIES—of which circulars will be sent on application to his publishers. 

IN THE RURAL SCIENCE SERIES 
The latest is by Prof. L. H. BAILEY, of Cornell University. 458 pages, illustrated, indexed for ready reference. 


THE PRINCIPLES OF VEGETABLE GARDENING 
Just Ready, $1.25. The newest and completest book on the subject, and the first to state principles. 
Parr I.—A general view,—discusses the lay-out, glass houses, etc.,—the soil, tools, seeds, ete. 
Parr IJ.—Crops,—takes up root, tuber, bulb, cole, pot-herb, and salad crops; and beans, tomatoes, melons, 
corn, and others, closing with perennials, such as asparagus and rhubarb, Thorough, but practical. 


BOTANY 
AN ELEMENTARY TEXT-BOOK FOR SCHOOLS 
i Half ee , By L. H. BAILEY, Professor of Horticulture, Cornell University, Editor-in-Chief of ‘‘ The 
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gung von Trink und Schmutzwasser, 2 vols. with 256 illustrations and 7 lithographic plates, 
bound in cloth, 1899. $7.16 


TSCHIRCH, A., Die Harze und die Harzbehaelter. Historisch—-Kritische und Experimentelle 
in Gemeinschaft mit Zahlreichen Mitarbeitern Ausgefuehrte Untersuchungen. With 6 plates, 


1900. 4 mor. $5.00 
WEBER, HEINRICH, Die Partiellen Differential=Gleichungen der Mathematischen Physik. 
Nach Riemann’s Vorlesungen, Vol. I., 1900. 4 mor. $2.90 


WEINSTEIN, Prof. Dr. B., Thermodynamik und Kinetik der Koerper. Vol. I.: Allgemeine 
Thermodynamik und Kinetik und Theorie der Idealen und Wirklichen Gase und Daempfe. 


1901. 4mor. $3.60 
VIVAREZ, H., Les Phénomenes Electriques et Leurs Applications ; Etude historique tech- 

nique et économique des Transformations de l’Hnergie électrique. 1901. Cloth, net, $3.00 
BINET, Alfred, La Suggestibilité. With 32 illustrations and 2 plates. 1900. Cloth, net, $2.40 


(A volume of the Bibliothéque de Pédagogie et de Psychologie. ) - 


We have on hand among other sets of periodicals the following which are extremely rare: 


LONDON, EDINBURGH & DUBLIN FLLOSOPHICAL MAGAZINE from its commencement in 1798 to 1900, 216 vols, 
newly bound in 44 green morocco, uniform, $875. 

The QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE edited by Lankester, Busk, Dyer, Klein, Moseley and 
Sedgwick. First Series 8 vols. and New Series 29 vols. London 1853-1889, 37 vols. in uniform 4 calf binding, $325. 

The years from 1890 to date can all be obtained new from the publishers and we can complete the set as far as it 
should be wanted. 

ANNALS AND MAGAZINE OF NATURAL HISTORY conriebne, of the MAGAZINE of ZOOLOGY AND BOTANY, 
edited by Jardine, Selden & Johnston, 2 vols. 1837-38, and ANNALS AND MAGAZINE OF NATURAL HISTORY edited 
by Jardine, Selby & Hooker, polled 1-5 and Series 6, yols. 1-4, complete from beginning 1838 to 1889, together 106 yols. in uni, 
form 4 morocco binding, $300 

Any of the years from 1890 to date can be supplied promptly in the same binding. 

We shall shortly issue a catalogue of our large stock of second-hand books on Natural History, including Astronomy, 
Geology, Mathematics, etc. If you are not already receiving our catalogues please to send us your name that we may send 
you the above catalogue as soon as it isready. 


G. BE. STECHERT, 9 East 16th St., New York 


ii 3 SCIENCE.— ADVERTISEMENTS. 


AN “INDISPENSABLE” REFERENCE BOOK. 


“Vol. III. will be ready very shortly uniform with 
Vol. I. and II. Soup on Susscriprion ONLy. 


Cyclopedia oi American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Witti1am Mriuer, and Many Expert Cultivators and Botanists 


Vol. Il ‘‘The information given is precisely DESCRIPTIONS OF ALL THE 

Wig 1 No what the horticulturist and general reader ‘SPectes or Fruits, VEGu- 

To be Ready very soon. is desirous of knowing.” SRE an 

Cloth, Royal 8vo. parecer Marker IN AMERICA AND 

. Inrange, treatment and editing, theCyclo- (G,yyapa. Drrections FOR 

Vol. I. and II. pedia appears to be emphatically useful: - . . rae CunrivATIoN OF ALL 

Each $5.00 net. a work worthy of ranking by the side Of kyinps or Crops, OpseRvA- 

the Century Dictionary.’’—Tue Nation. TIONS ON MARKETING, ETC. 

““A mass of most valuable information, bringing together as it does, into available and properly edited form, 

the immense contributions of facts from horticulturists to the whole evolutionary doctrine. . . . In short, to such 
an one [interested in horticulture] the Cyclopedia would seem to be a sine gua non.’’—The Dial, Chicago. 


Before you make your garden this spring consult Professor BAILEY’S GAR= 
DEN-MAKING and AMATEUR’S PRACTICAL GARDEN BOOK—or the special books on 
Vegetable or Fruit Gardening in THE RURAL SCIENCE SERIES or GARDEN 
CRAFT SERIES—of which circulars will be sent on application to his publishers. 


The latest is by Prof. L. H. BAILEY, of Cornell University. 458 pages. Illustrated. Just Ready, $1.25. 


THE PRINCIPLES OF VEGETABLE GARDENING 


Rural Science Series. The newest and completest book on the subject, and the first to state principles. 


Part I.—A general view, —discusses the lay-out, glass houses, etc.,—the soil, tools, seeds, etc. 
Parr I1J.—Crops,—takes up root, tuber, bulb, cole, pot-herb, and salad crops; and beans, tomatoes, melons, 
corn, and others, closing with perennials, such as asparagus and rhubarb, Thorough, but practical. 


A Circular of this practical book on VEGETABLE GARDENING will be sent on request. 


BOTANY 
AN ELEMENTARY TEXT-BOOK FOR SCHOOLS 
Half denne i By L. H. BAILEY, Professor of Horticulture, Cornell University, Editor-in-Chief of «The 
wae ¢ i eke y: Cyclopedia of American Horticulture,’’ Author of ‘‘ Lessons from Plants,’’ etc., etc. 
«« Should be in the hands of every student of Botany. “Tt would be hard to find a better manual for schools 
. . . itis marked by a thoroughness and completeness _ or for individual use.’’—Tux OurLooK. 
that make it especially yaluable.—Bosron TRANscRIPT. “Thoroughly attractive.’’—THE Natron. 


HANDBOOK OF PRACTICAL BOTANY 


For tHe Boranican Lagoratory anp Private Srupent. By D. E. Srraspurerr, University of Bonn. 


: de Translated and edited by W. Hiximousr, University of Birmingham. $2.60 net. 

meen Faition ate es The whole appearance of the work is attractive. . . . Two features are impressed on 

Fully cTiEeISTKIATL. every chapter of the book (1) definiteness and lucidity of statement, and (2) cau- 
Cloth. $2.60 net. tion in holding the statements within defensible limits,’’—Evernina Post, N. Y. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


eClLENCE 


NEW SERIES. SINGLE CoPiEs, 15 
VoL. XIII. No. 327. FRIDAY, APRIL 5, 1901. ANNUAL Sources $5.00. 
, $5.00. 


WM. GAERTNER & C0, 


Astronomical and 
Physical Apparatus 
5347 and 5349 LAKE AVE., CHICAGO 


SPECIALTIES 


Standard Apparatus of New and Improved Designs 
Reading Microscopes and Telescopes 
Astronomical Telescopes __ Dividing Engines 


; : Spectroscopes Comparators 
ri _ Michelson Interferometers General Laboratory Appara- 
Bolometers Heliostats tus 


+ : 
YNAMO ANALYSIS APPARATUS.” Universal Laboratory Supports 


THe Tempece CycLtorépic Primers 


Scientific Volumes. SCIENCE Cloth, 18mo, 40 Cents net Each. 

THE HUMAN FRAME AND THE ANINTRODUCTIONtoSCIENCE THE RACES OF MANKIND 
LAWS OF HEALTH By Dr. AusxanperR Hirt, Cam- By Dr. Micuarn Hapernanpt, 
By Drs. Repmann and Serer, bridge University. Illustrated. Curator of the Ethnological Mu- 
Professors in the University of a etnty opera vanes ror its kind seum, Vienna. JJlustrated. 
Lausanne. ‘Translated from the ©? 2% eS a COURANT. “ Wonderfully concise, but none the 
German by F. W. KEeste. less interesting.”’—BosToN TRANSCRIPT. 


Tilustrated, THE CHILD: HIS NATURE AND 
“Togical and concise Cannot NURTURE. By W. B. Drun- PLANT LIFE AND STRUCTURE 
but be useful.”—Jour. or EDUC. MOND. With Frontispiece. By Dr. E. Dennerr. Illustrated. 


THE MACMILLAN COMPANY, GG Fifth Ave., New York 

We issue a series of models and photographs, got- 
P HYS | 0 G RAP HT ICAL M 0 D FE LS, ten up by Professors Shaler, Davis, and Harris, 
Tyr?) OOO which are equally effective for illustrations of 


physical geography or geology. Write for Illustrated Circular. 
The best thing on the market ! 


WARD'S NATURAL SCIENCE ESTABLISHMENT, 30 to 40 College Ave., Rochester, N.Y. 


EAE EEE LEE BE 
ay These new style Induction Coils give a heavy sec- 


1901 ame ondary discharge and are fully guaranteed. 
ype Each one is equipped with adjustable condenser, 
: independent variable speed vibrator, interlocking re- 
versing switch and fuse block. 


| nduction Coi Is For X-Ray Work and for Laboratory Experiments 


our apparatus is widely used and highly endorsed. 
Prices and further particulars upou request. 
made by —_— 
JAMES G. BIDDLE 
Leeds & Co. Sole Agent for Leeds & Co. 
1024 Stephen Girard Building PHILADELPHIA 


3358535555385 S3S5S5955 
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li SCIENCE.— ADVERTISEMENTS. 


AN “INDISPENSABLE” REFERENCE BOOK. 


Vol. III. will be ready very shortly uniform with 
Vol. I. and II. SOLD ON SUBSCRIPTION ONLY. 


Cyclopedia or American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Wittiam Miiier, and Many Expert Cultivators and Botanists. 


Vol. Il ‘©The information given is precisely DESCRIPTIONS OF ALL THE 

Ol. 1Mk. what the horticulturist and general reader SPEctES or Fruits, Vece- 

To be Reudly very soon. 38 desirous of knowing.” ree O 

Cloth, Royal 8vo. Spa cee Market IN AMERICA AND 

In range, treatment and editing, theCyclo- (,yapa. Directions FoR 

Vol. I. and II. pedia appears to be emphatically useful: . . . ue CunrvaTion oF ALL 

Each $5.00 net. 2 work worthy of ranking by the side Of kinps or Crops, OBsERVA- 

the Century Dictionary.’’—Tuex Natron. TIONS ON MARKETING, ETC. 

“(A mass of most valuable information, bringing together as it does, into available and properly edited form, 

the immense contributions of facts from horticulturists to the whole evolutionary doctrine. . . . Inshort, to such 
an one [interested in horticulture] the Cyclopedia would seem to be a sine qua non.’’—The Dial, Chicago. 


Before you make your garden this spring consult Professor BATLEY’S GAR= 
DEN=MAKING and AMATEUR’S PRACTICAL GARDEN BOOK—or the special books on 
Vegetable or Fruit Gardening in THE RURAL SCIENCE SERIES or GARDEN 
CRAFT SERIES—of which circulars will be sent on application to his publishers. 


The latest is by Prof. L. H. BAILEY, of Cornell University. 458 pages. Illustrated. Just Ready, $1.25. 


THE PRINCIPLES OF VEGETABLE GARDENING 
Rural Science Series. The newest and completest book on the subject, and the first to state principles. 


Part J.—A general view,—discusses the lay-out, glass houses, etc.,—the soil, tools, seeds, etc. 
Part II.—Crops,—takes up root, tuber, bulb, cole, pot-herb, and salad crops; and beans, tomatoes, melons, 
corn, and others, closing with perennials, such as asparagus and rhubarb, Thorough, but practical. 


A Circular of this practical book on VEGETABLE GARDENING will be sent on request. 


BOTANY 
AN ELEMENTARY TEXT-BOOK FOR SCHOOLS 
Half ee : By L. H. BAILEY, Professor of Horticulture, Cornell University, Editor-in-Chief of ‘‘ The 
esa i A y- Cyclopedia of American Horticulture,’’ Author of ‘‘ Lessons from Plants,”’ etc., ete. 
‘« Should be in the hands of every student of Botany. “<Tt would be hard to find a better manual for schools 
. . . itis marked by a thoroughness and completeness _ or for individual use.’’—TuE OvrLooK. 
that make it especially valuable.—Boston TRANSCRIPT. “Thoroughly attractive.’’—Tur Natron. 


HANDBOOK OF PRACTICAL BOTANY 


For tHe BoranicaL LABORATORY AND Private Srupent. By D. E. Srraspureer, University of Bonn. 


Translated and edited by W. HitiHousr, University of Birmingham. $2.60 net. 

Fifth te by Ay & 
eh Edition d ‘<The whole appearance of the work is attractive. . . . Two features are impressed on 
Fully aineiratedl ; every chapter of the book (1) definiteness and lucidity of statement, and (2) cau- 


Cloth. $2.60 net. tion in holding the statements within defensible limits,’’—Evenrina Post, N. Y. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 
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QUEEN PROJECTION CALAN EMIS 
Ee aa e Table and Lantern Work. Scale frame fits the ordinary pro- 
jection Lantern and deflections can be cree 
e Galvan ane Ph BaE 
effe 


Sat aR 


type, sufficiently se ae Thermo 
oan = by volt the og 500, “a8 ts ee sue ae a deflec of one e division. 
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PHOTOMETERS—INDUCTION COILS—PHYSICAL APPARATUS 
Apparatus Imported from any Foreign Maker 


QUEEN & CO., Inc 


J. G. GRAY, President 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
59 Fifth Avenue, New York 
480 Monon Bldg., Chicago 


1010 Chestnut St., Philadelphia, Pa 


il SCTENCE.—ADVERTISEMENTS. 


AN “INDISPENSABLE” REFERENCE BOOK. 


Vol. III. will be ready very shortly uniform with 
Vol. I. and II. Soxp on Susscriprion Onty. 


Cyclopedia o: American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Wittr1am Miter, and Many Expert Cultivators and Botanists. 


Vol. HII ‘‘The information given is precisely DESCRIPTIONS OF ALL THE 

Wie 2 what the horticulturist and general reader ‘SPEctEs or Fruirs, VEGE- 

To be Ready very soon. is desirous of knowing.” Tapes, FLOWERS, AxD OR- 

—Screnriric American. NAMENTAL PLANTS IN THE 

Cloth, Royal 8yo. Marker In AMERICA AND 

. Inrange, treatment and editing, theCyclo- (@,yapa. Directions FOR 

Vol. I. and II. pedia appears to be emphatically useful: - . - ous CunrivaTIoN OF ALL 

Each $5.00 net. 2 work worthy of ranking by the side of inns or Crors, OssERvA- 

: the Century Dictionary.”’—Tur Nation. TIONS ON MARKETING, ETO. 

«A mass of most valuable information, bringing together as it does, into available and properly edited form, 

the immense contributions of facts from horticulturists to the whole evolutionary doctrine. . . . In short, to such 
an one [interested in horticulture] the Cyclopedia would seem to be a sine qua non.’’—The Dial, Chicago. 


Before you make your garden this spring consult Professor BAILEY’S GAR= 
DEN=MAKING and AMATEUR’S PRACTICAL GARDEN BOOK—or the special books on. 
Vegetable or Fruit Gardening in THE RURAL SCIENCE SERIES or GARDEN 
CRAFT SERIES—of which circulars will be sent on application to his publishers. 


The latest is by Prof. L. H. BAILEY, of Cornell University. 458 pages. Illustrated. Just Ready, $1.25. 


THE PRINCIPLES OF VEGETABLE GARDENING 


Rural Science Series. The newest and completest book on the subject, and the first to state principles. 


Parr I.—A general view,—discusses the lay-out, glass houses, etc.,—the soil, tools, seeds, etc. 
Parr II.—Crops,—takes up root, tuber, bulb, cole, pot-herb, and salad crops; and beans, tomatoes, melons, 
corn, and others, closing with perennials, such as asparagus and rhubarb, Thorough, but practical. 


A Circular of this practical book on VEGETABLE GARDENING will be sent on request. 


BOTANY 
AN ELEMENTARY TEXT-BOOK FOR SCHOOLS 
Half leather. By L. H. BAILEY, Professor of Horticulture, Cornell University, Editor-in-Chief of ‘‘ The 
Iilustrated profusely. Cralonaihnae é Horticul »> Auth fe] f Plants.” et, ti 
$1.10 net. 'yclopedia of American Horticulture,’’ Author o essons from Plants,’’ etc., etc. 
‘« Should be in the hands of every student of Botany. ‘«Tt would be hard to find a better manual for schools 
. it is marked by a thoroughness and completeness or for individual use.’’—THE Ournoox. 
that make it especially valuable.’»—Bosron TRANSCRIPT. “ Thoroughly attractive.’’—TuHE Natron. 


HANDBOOK OF PRACTICAL BOTANY 


For THE Boranicat LABORATORY AND Private Srupent. By D. E. Srraspuraer, University of Bonn. 


fi Translated and edited by W. Hirinousn, University of Birmingham. $2.60 net. 

= an Edition al «<The whole appearance of the work is attractive. . . . Two features are impressed on 

Fully eiateatodl every chapter of the book (1) definiteness and lucidity of statement, and (2) cau- 
Cloth. $2.60 net. tion in holding the statements within defensible limits,’’—Hvrnina Post, N. Y. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 
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ANNUAL SUBSCRIPTION, $5.00. 


SINGLE CopiEs, 15 crs. 


NEW SERIES. 
VoL. XIII. No. 329. 


Sole Agents for 


Schott 8z Gen. Jena Laboratory Glassware 


The very best Glass for Laboratory use. 


Kahlbaum’s C. P. Chemicals and Reagents 


Kavalier’s Bohemian, Greiner & Friederich’s German Glassware, 
CARL ZEISS’ MICROSCOPES, ETC. 
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Chemicals and Chem 


NEW AUTOMATIC AGATE MORTAR GRINDER 


Very useful and practical for Grinding Minerals, Chemicals, etc., to finest powder for Analytical purposes, 


New York 


181H STREET and 
9 THIRD AVENUE 


EIMER & AMEND 


il SCIENCH.—ADVERTISEMENTS. 


AN “INDISPENSABLE” REFERENCE BOOK. 


Vol. III. will be ready very shortly uniform with 
Vol. I. and II. SoLD ON SUBSCRIPTION ONLY. 


Cyclopedia or American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Witt1Am MitiEr, and Many Expert Cultivators and Botanists. 


Vol. I “The information given is precisely DESCRIPTIONS OF ALL THE 

of : what the horticulturist and general reader Species oF Fruits, VEGE- 

#10 Ua 1cuehy Wan) Gan SCSI Os renga Be es cn 

Cloth, Royal 8vo. SBE GES Market IN AMERICA AND 

In range, treatment and editing, theCyclo- (G,yapa. Directions FoR 

Vol. I. and II. pedia appears to be emphatically useful: . - - ae CunrivaTION OF ALL 

Each $5.00 net. 2 work worthy of ranking by the side Of kins or Crops, OpsERva- 

the Century Dictionary.’’—Tue Nation. TIONS ON MARKETING, ETC. 

‘“‘A mass of most valuable information, bringing together as it does, into available and properly edited form, 

the immense contributions of facts from horticulturists to the whole evolutionary doctrine. . . . Inshort, to such 
an one [interested in horticulture] the Cyclopedia would seem to be a sine qua non.’’—The Dial, Chicago. 


Before you make your garden this spring consult Professor BAILEY’S GAR= 
DEN=-MAKING and AMATEUR’S PRACTICAL GARDEN BOOK—or the special books on 
Vegetable or Fruit Gardening in THE RURAL, SCIENCE SERIES or GARDEN 
CRAFT SERIES—of which circulars will be sent on application to his publishers. 


The latest is by Prof. L. H. BAILEY, of Cornell University: 458 pages. Illustrated. Just Ready, $1.25. 


THE PRINCIPLES OF VEGETABLE GARDENING 


Rural Science Series. The newest and completest book on the subject, and the first to state principles. 


Parr I.—A general view,—discusses the lay-out, glass houses, etc.,—the soil, tools, seeds, etc. 
Parr II.—Crops,—takes up root, tuber, bulb, cole, pot-herb, and salad crops; and beans, tomatoes, melons, 
corn, and others, closing with perennials, such as asparagus and rhubarb, Thorough, but practical. 


A Circular of this practical book on VEGETABLE GARDENING will be sent on request. 


BOTANY 
AN ELEMENTARY TEXT-BOOK FOR SCHOOLS 
Half leather. By L. H. BAILEY, Professor of Horticulture, Cornell University, Editor-in-Chief of ‘¢ The 
Iilustrated profusel 3 
1.10 net y: Cyclopedia of American Horticulture,’’ Author of ‘‘ Lessons from Plants,’’ ete., etc. 
‘« Should be inthe hands of every student of Botany. ‘«Tt would be hard to find a better manual for schools 
. it is marked by a thoroughness and completeness or for individual use.’’—THE OurnooK. 
that make it especially valuable.’’—Bosron TRANscRIPT. “ Thoroughly attractive.’’—Tur NATION. 


HANDBOOK OF PRACTICAL BOTANY 


For tHe Boranican LAsorarory AND Private Srupent. By D. E. Srraspureer, University of Bonn. 


Translated and edited by W. Hrnunousr, University of Birmingham. $2.60 net. 
Fifth Edition «The whole appearance of th rk is attractive Two features are impressed on 
rewritten, enlarged. "PP g © re See areal saioe Vena c eat one 
Fully illustrated. every chapter of the book (1) definiteness and lucidity of statement, and (2) cau- 
Cloth. $2.60 net. tion in holding the statements within defensible limits,’’—Evenrna Post, N. Y. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


BCIENCE 


NEW SERIES. 


SINGLE Copiks, 15 cts, 
Vou. XIII. No. 330. FRIDAY, APRIL 26, 1901. ANNUAL SUBSCRIPTION, $5.00. 


(ABSOLUTE) 


A chemically pure synthetic sub- 
stitute for absolute ALCOHOL 


PURER STRONGER MORE STABLE CHEAPER 


YNTHOL may be used for every purpose for which alcohol is used, except 
for internal consumption. Being chemically pure it does not have as much 
odor as absolute alcohol from grain or wood. It is perfectly free from color, 

is non-ittitant to eyes or skin and has from ten to fifteen per cent. more solvent 
power than ordinary alcohol. 


PRICES: 


1 pint, net 
1 gallon, net 
1 bbl. of 50 gallons, per gallon, net, 


As a killing, fixing, or hardening agent it is in every respect equal to the best absolute alcohol and 
can he used as a substitute for it in the preparation of stains, reagents, etc. We offer a special low 
ptice on Synthol in barrel fots FOR MUSEUM PURPOSES. As a preservative it is superior to 
any alcohol, Alcohol becomes tinged with color on exposure to light. Synthol retains its absolute 
colorlessness undet all conditions, Sample supplied free to laboratories. 
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MANUFACTURED EXCLUSIVELY FOR 


BAUSCH & LOMB OPTICAL CO. 


CHICAGO ROCHESTER, N. Y. NEW YORK 


il SCLIENCE.—ADVERTISEMENTS. 


AN “INDISPENSABLE” REFERENCE BOOK. 


Vol. ILI. will be ready very shortly uniform with 
Vol. I. and II. Soxp on Supscrrprion ONty. 


Cyclopedia o: American Horticulture 


Edited by L. H. BAILEY, Professor of Horticulture, Cornell University, 
Assisted by Witt1am MiLiEr, and Many Expert Cultivators and Botanists. 


‘¢The information given is precisely DESCRIPTIONS OF ALL THE 

Vol. II. what the horticulturist and general reader ‘SPsctes or Fruits, Vucu- 

To be Ready very soon. is desirous of knowing.” TABLES, FLowers, AND OR- 

—Sorenriric American. NAMENTAL PLANTS IN THE 

Cloth, Royal 8vo. Marker IN AMERICA AND 

: In range, treatment and editing, theCyclo- (G,napa. Drerections FOR 

Vol. I. and II. pedia appears to be emphatically useful: . . . oye (CunrivaTIon oF ALL 

Each $5.00 net. 2 work worthy of ranking by the side Of kinns or Crops, OpsERVA- 

the Century Dictionary.”’—Tur Nation. TIONS ON MARKETING, ETC, 

«“A mass of most valuable information, bringing together as it does, into available and properly edited form, 

the immense contributions of facts from horticulturists to the whole evolutionary doctrine. . . . Inshort, to such 
an one [interested in horticulture] the Cyclopedia would seem to be a sine gua non.’’—The Dial, Chicago. 


Before you make your garden this spring consult Professor BAILEY’S GAR= 
DEN=MAKING and AMATEUR’S PRACTICAL GARDEN BOOK—or the special books on 
Vegetable or Fruit Gardening in THE RURAL SCIENCE SERIES or GARDEN 
CRAFT SERIES—of which circulars will be sent on application to his publishers. 


The latest is by Prof. L. H. BAILEY, of Cornell University. 458 pages. Illustrated. Just Ready, $1.25. 


THE PRINCIPLES OF VEGETABLE GARDENING 
Rural Science Series. The newest and completest book on the subject, and the first to state principles. 


Parr I.—A general view,—discusses the lay-out, glass houses, etc.,—the soil, tools, seeds, etc. 
Parr I1.—Crops,—takes up root, tuber, bulb, cole, pot-herb, and salad crops; and beans, tomatoes, melons, 
corn, and others, closing with perennials, such as asparagus and rhubarb, Thorough, but practical. 


A Circular of this practical book on VEGETABLE GARDENING will be sent on request. 


BOTANY 
AN ELEMENTARY TEXT-BOOK FOR SCHOOLS 
Half leather. By L. H. BAILEY, Professor of Horticulture, Cornell University, Editor-in-Chief of “The 
ee Cyclopedia of American Horticulture,’’ Author of ‘‘ Lessons from Plants,’’ etc., ete. 
‘« Should be inthe hands of eyery student of Botany. “<Tt would be hard to find a better manual for schools 
- it is marked by a thoroughness and completeness or for individual use.’’—Tuxr OurLooK. 
that make it especially valuable.’’—Bosron TRANsoRIPT. “Thoroughly attractive.’’—Tur Nation. 


HANDBOOK OF PRACTICAL BOTANY 


For tHE Boranican LABorAToRY AND Private Srupent. By D. E. Srraspurcer, University of Bonn. 


Translated and edited by W. Hriumousr, University of Birmingham. $2.60 net. 

eBilth Eultiony. ‘<The whole appearance of the work is attractive. . . . Two features are impressed on 

Fully PTietenteal : eyery chapter of the book (1) definiteness and lucidity of statement, and (2) cau- 
Cloth. $2.60 net. tion in holding the statements within defensible limits.’’—Hvenrnea Post, N. Y. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 
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VoL. XIII. No. 331. FRIDAY, May 3, 1901. ANNUAL SUBSCRIPTION, $5.00. 


WM. GAERTNER & CO, 


Astronomical and 
Physical Apparatus 
5347 and 5349 LAKE AVE., CHICAGO 


SPECIALTIES 


Standard Apparatus of New and Improved Designs 
Reading Microscopes ani Telescopes 
Astronomical Telescopes _ Dividing Engines 


Spectroscopes Compar tors 
Michelson Interferometers General Laboratory Appara- 
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“Tt is a work for the gardener to gloat over, for the student of Horticulture to pore 
over, and for one who is neither of these to delight in possessing.” —Chicago Tribune. 


“While the entire work will cost $20.00, it will be money well spent by any owner of 
an orchard or even a gardener. It will be to the farmer what the Century Dictionary is to 
the literary man.” —San Francisco Chronicle. 


The Price is $5.00, net, for each volume, and the work is sold by subscription. 
Circulars and full information will be supplied by the publishers on application. 


Bailey’s Cyclopedia of American Horticulture is published by 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


sCIENCE 


NEw SERIES. Vi SINGLE COPIES, 15 cTs, 
VOL. XIII. No. 334. FRIDAY, May 24, 1901. ANNUAL SUBSCRIPTION, $5.00. 


(ABSOLUTE) 


A chemically pure synthetic sub- 
stitute for absolute ALCOHOL-- « 


PURER STRONGER MORE STABLE CHEAPER 


YNTHOL may be used for every purpose for which alcohol is used, except 
for internal consumption. Being chemically pure it does not have as much 


odor as absolute alcohol from grain or wood. It is perfectly free from color, 


is non-ittitant to eyes or skin and has from ten to fifteen per cent. more solvent 


power than ordinary alcohol. 


PRICES: 
Iepint nets. eee eee ee ee $ .40 
Kygallonjsnetevcke 6) 6) ces pd 2.50 
1 bbl. of 50 gallons, per gallon, net, 2.25 


As a killing, fixing, or hardening agent it is in every respect equal to the best absolute alcohol and 
can be used as a substitute for it in the preparation of stains, reagents, etc. We offer a special low 
ptice on Synthol in barrel lots FOR MUSEUM PURPOSES. As a pteservative it is superior to 
any alcohol. Alcohol becomes tinged with color on exposure to light. Synthol retains its absolute 


colorlessness under all conditions. Sample supplied free to laboratories. . . . . + + + ++ 


MANUFACTURED EXCLUSIVELY FOR 


BAUSCH & LOMB OPTICAL CO. 


CHICAGO ROCHESTER, N. Y. NEW YORK 


il SCIENCE.— ADVERTISEMENTS. 


A GREAT WORK NEARING COMPLETION 
Cyclopedia oi American Horticulture 


EDITED BY L. H. BAILEY 


ASSISTED BY 


WILHELM MILLER and many expert 
Cultivators and Botanists 


Volumes I., II. and III. are now ready, and Volume IV., completing the work, 
is in press and will be published soon. 


In this great Cyclopedia will be found a complete description of all 
species of fruits, vegetables, flowers and ornamental plants in America. Di 
rections for the cultivation of all kinds of crops, observations on marketing, ete. 


Opinions of the Work. 


“We do not hesitate to commend this work to our readers, whether fruit-growers, 
gardeners, gentlemen of leisure or of whatever profession, for it contains such information 
as it will take scores of books to give, and cannot fail to both interest and instruct every 
reader.” —Canadian Horticulturist. 


“The information is precisely what the horticulturist and general reader is desirous of 
knowing.” —Scientific American. 

“In range, treatment and editing emphatically useful—worthy of ranking by the side 
of the Century Dictionary.” —The Nation. 

“As showing the earnest endeavor to be quite up to date, the very complete note on 
Horticulture in the Hawaiian Islands may be cited; half a page and over is devoted to this 
item. aaa 

“Grapes, American and European, grafting, the history and principle of greenhouse 


construction, forcing of fruits are all ably treated.” —American Gardening. 
“Tt is a work for the gardener to gloat over, for the student of Horticulture to pore 
over, and for one who is neither of these to delight in possessing.” —Chicago Tribune. 


“While the entire work will cost $20.00, it will be money well spent by any owner of 
an orchard or even a gardener. It will be to the farmer what the Century Dictionary is to 
the literary man.” —San Francisco Chronicle. 


The Price is $5.00, net, for each volume, and the work is sold by subscription. 
Circulars and full information will be supplied by the publishers on application. 


Bailey’s Cyclopedia of American Horticulture is published by 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


SCIENC 


N SERIES. 
wee geen ees FRIDAY, May Bil, 1901. SINGLE COPIES, 15 CTs. 


ANNUAL SUBSCRIPTION, $5.00: 


Estate ALFRED HAFNER 
GUSTAV E. STECHERT G. & S ( A 1 ER | 


9 East 16th Street, New York 3 
BOOKS and PERIODICALS NEW and SECOND=-HAND 


SUBSCRIPTIONS TAKEN FOR ALL PERIODICALS. 
WHOLE LIBRARIES OR SMALL LOTS OF BOOKS PURCHASED 
Large Stock of Complete Sets of Scientific Periodicals. 

SEND FOR CATALOGUE. 


MONTHLY LIST of new publications in various languages sent to customers gratis upon request. 
All important German and French books on hand as soon as published. Books in any language not in 
stock, imported at shortest notice either in our regular weekly shipments or if necessary by post. 


ATTENTION IS DIRECTED TO THE FOLLOWING SETS WHICH WE HAVE IN STOCK: 


The Analyst. Vol. I.—XXIII. 23 vols. London 1877—1898. Cloth ............... ore eee $120.00 
Annals and Magazine of Natural History. Magazine of Zoology and Botany. Lond. 1837—1888. 
2 vols. — Annals and Magazine of Natural History. SeriesI.—VI.1—4. Lond. 1838—1889. 


HOG Ry OlS Seer a aM OnaAC plu SetemMMVie Ta Ae wipe rere eye eh erecta lefes- Weep tal Syctatey (ele ayaia a ecel=/ nye) svevesai ses cooneleyeiens 325.00: 
Archiv fur Anatomie und Physiologie, brsg. v. His, Braune, Du Bois-Reymond. From the begin- 

ning in 1877 to 1895, bound in 88 vols. (includ. 15 suppl.). $mor. New...............--..-.. 250.00 
Centralblatt fiir Bacteriologie u. Parasitenkunde. Hrsg. v. 0. Uhlworm. Abt. I. Vol. I.— 

XVII. u. Abt. I. Vol. f. Jena 1887—1895. 4 mor. Vol. XVIII. paper.... ...............- 65.00) 


Jahresbericht tiber d. Fortschritte der Chemie, Physik und Mineralogie, hrsg. y. Liebig und 
Kopp. 1847—1890, nebst 8 Reg.-Bdn. zu. 1847—1876. Giessen und Braunschw. 1849—1896. 


dy Clady. 4b iOs, WORIGIS cerca ous bd OU COb OOD Gere eteS Sette Cole ec iStoeaeaee ea as 165.00: 
Journal of Anatomy and Physiology. Conducted by Humphry, Turner, Newton, Clark, ete. 

Vols ale NG VAs Mon dey MS Gy SSAreuesercaly ject yaeclieretsycccn cise s ced) nicie a sieibie (ere secs s «ls sisi aiee 85.00 
Sitzungsberichte der K. K. Akademie der Wissenschaftenin Wien. Mathemat.-naturw. Classe. 

Bd. 1—99 u. 13 Registerbde. zu Bd. 1—100. Wien 1855—1890. In boards .... ........... -.. 200.00 
Zeitschrift fiir die gesammten Naturwissenschaften. Herausgeg. v.cd. Naturw. Vereine fir 

Sachsen u. Thiiringen. Vols. 1—64. Halle 1853-1891. 4 calf, rest in parts.................. 60.00 


Zeitschrift fiir physikalische Chemie, Stéchiometrie u. Verwandtschaftslehre. Hrsg. v. W. 
Ostwald & J.H.Van’t Hoff. Bd.I.—XXXI. Lpz. 1887—1899. }mor. Newly boundinbest. 3 mor. 123.00: 


G. E. STECHERT, 9 East 16th St., New York 


4 ELECTRICAL AND PHYSICAL LABCRATORIES 


The World over are using 


WILLYOUNG Because they are Rigidly Accurate, of Beautiful 


Workmanship and Finish, and Designed with 


| N ST R U M E N TS Perfect Adaptation to the end desired. 


Our Circulars and Catalogues are Free—Write and be put on our Mailing List. 


We make a full line of Scientific Instruments of Precision, mainly electrical, in- 
cluding Galvanometers, Resistance and Capacity Standards, Wheatstones Bridges, 
Standards of Self Induction, Electrometers, Oscillographs, etc., etc. 

Our X-Ray Machines and Induction Coils are unsurpassed and run on any circuit 
direct or alternating. Adopted by the U. S. Marine Hospital Service. 

We import duty free at best rates. Let us give prices on your list. 

To hold our trained force together during the otherwise dull summer months WE 
WILL MAKE SPECIAL REDUCTIONS ON ORDERS PLACED NOW FOR FALL DELIVERY. ALSO 
ON REPAIRS AND RECALIBRATIONS DURING THE SAME PERIOD. 


ELMER G. WILLYOUNG, No.11 Frankfort St., N. Y. City, N.Y. 


H. S. D’ARSONVAL GALVANOMETER 


il SCTENCE.—ADVERTISEMENTS. 


A GREAT WORK NEARING COMPLETION 
Cyclopedia o: American Horticulture 


EDITED BY L. H. BAILEY 


ASSISTED BY 


WILHELM MILLER and many expert 
Cultivators and Botanists 


Volumes I., Il. and III]. are now ready, and Volume IV., completing the work, 
is in press and will be published soon. 


In this great Cyclopedia will be found a complete description of all 
species of fruits, vegetables, flowers and ornamental plants in America. Di- 
rections for the’cultivation of all kinds of crops, observations on marketing, etc. 


Opinions of the Work. 


“We do not hesitate to commend this work to our readers, whether fruit-growers, 
gardeners, gentlemen of leisure or of whatever profession, for it contains such information 
as it will take scores of books to give, and cannot fail to both interest and instruct every 


reader.” —Canadian Horticulturist. 
“The information is precisely what the horticulturist and general reader is desirous of 
knowing.” —Scientific American. 
“Tn range, treatment and editing emphatically useful—worthy of ranking by the side 
of the Century Dictionary.” —The Nation. 


“As showing the earnest endeavor to be quite up to date, the very complete note on 
Horticulture in the Hawaiian Islands may be cited; half a page and over is devoted to this 
item. : 

“Grapes, American and European, grafting, the history and principle of greenhouse 
construction, forcing of fruits are all ably treated.” American Gardening. 


“Tt is a work for the gardener to gloat over, for the student of Horticulture to pore 
over, and for one who is neither of these to delight in possessing.” —Chicago Tribune. 


“ While the entire work will cost $20.00, it will be money well spent by any owner of 
an orchard or even x gardener. It will be to the farmer what the Century Dictionary is to 
the literary man.” —San Francisco Chronicle. 


The Price is $5.00, net, for each volume, and the work is sold by subscription. 
Circulars and full information will be supplied by the publishers on application. 


Bailey’s Cyclopedia of American Horticulture is published by 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


SCIENCE 


NEw SERIES. 


SINGLE COPIES, 15 CTs. 
VoL. XIII. No. 335. Fripay, JUNE Us 1901. ANNUAL SUBSCRIPTION, $5.00. 


WM. GAERTNER & CO, 


Astronomical and 
Physical Apparatus 
5347 and 5349 LAKE AVE., CHICAGO 


SPECIALTIES 


Standard Apparatus of New and Improved Designs 
5 oD) : Reading Microscopes and Telescopes 
TL : f Astronomical Telescopes _ Dividing Engines 
ee Spectroscopes Comparstors 
i Michelson Interferometers General Laberatory Appara- 
Bolometers _Heliostats tus 
Universal Laboratory Supports 


The Principles of Vegetable Gardening 


By Prof. L. H. BAILEY, of Cornell University. 458 pages. Illustrated. $1.25 
Rural Science Series. The newest and completest book on the subject, and the first to state principles. 
Part I.—A general view, —discusses the lay-out, glass houses, etc.,—the soil, tools, seed, ete. 


Part I{1.—Crops,—takes up root, tuber, bulb, cole, pot-herb, and salad crops; and beans, tomatoes, melons, 
corn, and others, closing with perennials, such as asparagus and rhubarb. ‘Thorough, but practical. 


A Circular of this practical book on VEGETABLE GARDENING will be sent on request. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


and Supplies of all descriptions to illus- 
NATURAL HISTORY S Gl trate the study of the Natural Sciences, 
——OOOOOoOq$qao#jle_ SS Minerals, Meteorites, Rocks, Fossils, Ar- 


chaeological Specimens, Relief Maps and Models, Skeletons and Paper Maché Models of Human and Compara- 
tive Anatomy, Taxidermy, Shells, Echinoderms, Corals, ete. Write for Circulars. 


Ward's Natural Science Establishment, 76 to 104 College Avenue, Rochester, N.Y. 


PPE SSSSSSSSSS SSS 2S SSS SSS SSS SSS SSS SE SSSS SSS SSS SSCS SSS SSS SS SEN, 


ay As sole U.S. agent for this celebrated house, the undersigne ¥ 
a fh 55 mail free to any professor of physics, a copy of the 1900 Cata- 

DUTY FREE logue—printed in English. v 
a a ee Some of the Important Specialties are: % 
ay Dividing Engines, Standards of Length Ww 
a MPO RTATIONS Comparators, Spherometers, mse Spectrometers, My 
“iN Goniometers, Telescopes, Micrometers, Ww 
a FROM Microscopes, Heliostats, ‘Chronographs, a 
a Spectroscopes, and General Laboratory Apparatus. w 
ay x x v 

N 

@ SOCIETE JAMES G. BIDDLE . v 
BS GENEVOISE 1024 Stephen Girard Building PHILADELPHIA 
a APPARATUS IMPORTED FROM PRAGTICALLY ALL OF THE PROMINENT EUROPEAN -MANUFROTURERS: 


il SCILENCE.—ADVERTISEMENTS. 


A GREAT WORK NEARING COMPLETION 
Cyclopedia o: American Horticulture 


EDITED BY L. H. BAILEY 


ASSISTED BY 


WILHELM MILLER and many expert 
Cultivators and Botanists 


Volumes I., II. and III. are now ready, and Volume IV., completing the work, 
is in press and will be published soon. 


In this great Cyclopedia will be found a complete description of all 
species of fruits, vegetables, flowers and ornamental plants in America. Di- 
rections for the cultivation of all kinds of crops, observations on marketing, ete. 


Opinions of the Work. 


“We do not hesitate to commend this work to our readers, whether fruit-crowers, 
gardeners, gentlemen of leisure or of whatever profession, for it contains such information 
as it will take scores of books to give, and cannot fail to both interest and instruct every 
reader.” —Canadian Horticulturist. 


“The information is precisely what the horticulturist and general reader is desirous of 
knowing.” —Scientific American. 


“Tn range, treatment and editing emphatically useful—worthy of ranking by the side 
of the Century Dictionary.” —The Nation. 


“As showing the earnest endeavor to be quite up to date, the very complete note on 
Horticulture in the Hawaiian Islands may be cited; halfa page and over is devoted to this 
item. 

“Grapes, American and European, grafting, the history and principle of greenhouse 


construction, forcing of fruits are all ably treated.” —American Gardening. 
“Tt is a work for the gardener to gloat over, for the student of Horticulture to pore 
over, and for one who is neither of these to delight in possessing.” —Chicago Tribune. 


“While the entire work will cost $20.00, it will be money well spent by any owner of 
an orchard or even a gardener. It will be to the farmer what the Century Dictionary is to 
the literary man.” —San Francisco Chronicle. 


The Price is $5.00, net, for each volume, and the work is sold by subscription. 
Circulars and full information will be supplied by the publishers on application. 


Bailey’s Cyclopedia of American Horticulture is published by 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


NEw SERIES. j SINGLE C 6 
Vou. XIII. No. 337. Fripay, June 14, 1901. feria eae eR eit 


QUEEN INSTRUMENTS 


i 


New 
Queen Wall Pattern 
Galvanometer 


“ul 


The Moving Coil in this Galvanometer is of small diameter and light weight. It can be made 
dead beat and will then give readings with much greater rapidity than other forms on the market. When 
arranged for Ballistic work the period of swing can be made as desired. 

Circular 500 describes this and a number of other new instruments in detail. 


PHYSICAL APPARATUS INDUCTION COILS ELECTRICAL TESTING INSTRUMENTS 


QUEEN & CO., Inc. 


J. G. GRAY, President 
ELECTRICAL AND SCIENTIFIC INSTRUMENTS 


PEOIMGTES Bee Gihcaae 1010 Chestnut St., Philadelphia, Pa. 


——— SE 
“/ ce Ue ~ 
{eo a, 
( JUN 151901 
LAS WV... 4s Son eae 


AN 


il SCIENCE. —ADVERTISEMENTS. 


A GREAT WORK NEARING COMPLETION 
Cyclopedia o: American Horticulture 


EDITED BY L. H. BAILEY 


ASSISTED BY 


WILHELM MILLER and many expert 
Cultivators and Botanists 


Volumes I., II. and III. are now ready, and Volume IV., completing the work, 
is in press and will be published soon. 


In this great Cyclopedia will be found a complete description of all 
species of fruits, vegetables, flowers and ornamental plants in America. Di- 
rections for the cultivation of all kinds of crops, observations on marketing, ete. 


Opinions of the Work. 


“We do not hesitate to commend this work to our readers, whether fruit-growers, 
gardeners, gentlemen of leisure or of whatever profession, for it contains such information 
as it will take scores of books to give, and cannot fail to both interest and instruct every 
reader.” —Canadian Horticulturist. 


‘““The information is precisely what the horticulturist and general reader is desirous of 
knowing.” —Scientifie American. 


“In range, treatment and editing emphatically useful—worthy of ranking by the side 
of the Century Dictionary.” —The Nation. 


“As showing the earnest endeavor to be quite up to date, the very complete note on 
Horticulture in the Hawaiian Islands may be cited; half a page and over is devoted to this 
item. 

“Grapes, American and European, grafting, the history and principle of greenhouse 
construction, forcing of fruits are all ably treated.” —American Gardening. 


“Tt is a work for the gardener to gloat over, for the student of Horticulture to pore 
over, and for one who is neither of these to delight in possessing.” —Chicago Tribune. 


“While the entire work will cost $20.00, it will be money well spent by any owner of 
an orchard or even a gardener. It will be to the farmer what the Century Dictionary is to 
the literary man.” —San Francisco Chronicle. 


The Price is $5.00, net, for each volume, and the work is sold by subscription. 
Circulars and full information will be supplied by the publishers on application. 


Bailey’s Cyclopedia of American Horticulture is published by 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 


SCIENCE 


New § 
5) SINGLE COPIES, 15 cTs, 
VOL. XI. No. 338. Frripay, JUNE 21, HL. ANNUAL SUBSCRIPTION, $5.00. 


Chemicals a ene Chemical Apparatus 


Op BurMojgssys 


AND FOR 
MAX KOHL’S PHYSICAL AND SCIENTIFIC APPARATUS. 
AdVW ASAT SSvV1ID LSdd AHL 
aod SINADV 310s ———— 


aseMssejy) Asoywsoqey euel S$ NASSONAD 7 .L.LOHOS 
SUBLIMA 2g Ayeruey) S,TINHOS 2? AHHOISTHOS TaAVO 


AJEIOTAL 


us 34834 doyg uedagy area 


FOR SUGAR AND URINE ANALYSIS 
(See also Kohl’s special advertisement on page iv). 


SCHMIDT & HAENSCH’S POLARISCOPES 
syuasvayy pure sjeoueyy ‘Gq ‘D SJNNVETIHV™M ‘A ‘V ‘OD 


Supping ano 


ZEISS’ PHOTO-MICROGRAPHIC STAND 


Always full fine of Zeiss’ Microscopes, Microscopic Accessories, Refractometers, etc., on hand. 


EIMER & AMEND, *iki"stiitt New York 


ii SCIENCE. —ADVERTISEMENTS. 


A GREAT WORK NEARING COMPLETION 
Cyclopedia ot American Horticulture 
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Volumes I., If. and III. are now ready, and Volume IV., completing the work, 
is in press and will be published soon. 


In this great Cyclopedia will be found a complete description of all 
species of fruits, vegetables, flowers and ornamental plants in America. Di- 
rections for the cultivation of all kinds of crops, observations on marketing, etc. 


Opinions of the Work. 


“We do not hesitate to commend this work to our readers, whether fruit-growers, 
gardeners, gentlemen of leisure or of whatever profession, for it contains such information 
as it will take scores of books to give, and cannot fail to both interest and instruct every 
reader.” —Canadian Horticulturist. 


‘“‘The information is precisely what the horticulturist and general reader is desirous of 
knowing.” —Scientific American. 


“In range, treatment and editing emphatically useful—worthy of ranking by the side 
of the Century Dictionary.” —The Nation. 


“As showing the earnest endeavor to be quite up to date, the very complete note on 
Horticulture in the Hawaiian Islands may be cited; half a page and over is devoted to this 
item. 

“Grapes, American and European, grafting, the history and principle of greenhouse 
construction, forcing of fruits are all ably treated.” —American Gardening. 


“It is a work for the gardener to gloat over, for the student of Horticulture to pore 
over, and for one who is neither of these to delight in possessing.” —Chicago Tribune. 


“While the entire work will cost $20.00, it will be money well spent by any owner of 
an orchard or even a gardener. It will be to the farmer what the Century Dictionary is to 
the literary man.” —San Francisco Chronicle. 


The Price is $5.00, net, for each volume, and the work is sold by subscription. 
Circulars and full information will be supplied by the publishers on application. 
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